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PREFACE 
 
 
 
Human Immunodeficiency Virus (HIV) infection with its attendant 
Acquired Immune Deficiency Syndrome (AIDS) is a pandemic that has 
been ravaging different countries of the world despite the colossal 
resources channelled towards its containment. It is estimated that about 
36.7 million people are currently living with HIV/AIDS in the world and 
the brunt of the infection is mostly felt in Africa. Presently, Nigeria is the 
second most endemic country in the world after South Africa and about 
3.2 million people are living with HIV/AIDS. The infection is more 
prevalent among the youths (18-49 years) and over 160,000 people die due 
to the infection and its complications annually. This is indeed, worrisome. 

So far, all efforts to find a cure for the HIV/AIDS infection globally have 
not yielded appreciable results. The containment of the infection has 
centred on chemotherapeutic management, public health education on the 
aetiology and transmission of the infection and the enactment of policies 
to guide Local and National Ministries of Health and other caregivers to 
stem the tide of the infection.  

It is therefore, heart-warming to note that biomedical researchers and 
medical practitioners from diverse backgrounds have come together to 
produce a textbook on HIV/AIDS for the utilization of the students  
and health caregivers involved in the management of HIV/AIDS. The 
textbook has chapters which cover a broad spectrum of topics in 
HIV/AIDS such as history, epidemiology, complications, laboratory 
diagnosis, chemotherapeutic case management, policies and advocacy. 

 While commending the College of Health Sciences, Osun State University 
for championing and chatting pathways for the diffusion of knowledge and 
the containment of the HIV/AIDS pandemic through this effort, it is my 
fervent hope that this textbook will not only find its relevance in Nigeria but 
in the entire globe. I recommend it to all and sundry. 

Labode POPOOLA, Ph.D, FFAN 
Vice-Chancellor 

Osun State University, Osogbo 
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FOREWORD 
 
 
 

Since the first case of HIV was diagnosed in 1981, several efforts have 
gone into its prevention and control. Yet HIV remains the leading 
scourge of our times with its attendant deaths and sickness. There is no 
cure for HIV as of today despite the international attention and publicity 
received by the disease. It is one of the few diseases specifically given 
attention in the Millennium Development Goals (MDG) and now the 
Sustainable Development Goals (SDGs). There has been little effort by 
academia in developing countries towards contributing to in-depth 
knowledge of HIV, as well as stimulating the interest of students at both 
undergraduate level and  in carrying out research on HIV. As the search 
for a cure continues, the writing of this book is a timely concept, 
discussing the changing epidemiology of HIV and presenting from the 
angle of both academics and public health programming. The authors are 
not only academicians but seasoned programmers who have worked or 
are currently working in the realm of HIV comprehensive care. HIV has 
been looked into from multi-disciplinary and multisystem angles 
including pregnancy, the bodily organs and systems, cancers, and its 
effects on the general population. 

This book presents the current perspective of HIV care. Because 
recommendations for care are bound to change with time, the authors and 
reviewers of this book have accurately showcased the present concepts, 
and shall not be liable for any errors or omissions in information or any 
perceived inaccuracies to the users of this book as recommendations and 
guidelines change with time. I am confident that this will just be the first 
of the books to be written by a team of erudite scholars presented by the 
College of Health Sciences of Osun State University and their 
collaborators in other Universities within Nigeria. Thus, students, 
programme planners, programme managers and policy makers among 
other stakeholders in HIV care would benefit immensely from this book.  

The book would also assist the Nigerian Government in making policy 
decisions that would further crash the current prevalence of HIV. All the 
chapters were double-blinded peer reviewed and subjected to plagiarism 
assessments. With the high level of research interest that this book will 
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Foreword 
 

xii

stimulate, there is no doubt that Nigeria is gradually moving towards a 
pattern of zero prevalence and an HIV-free generation. 

Professor Alebiosu C.O. 
Visiting Professor of Medicine  

Office of Global Health  
Department of Internal Medicine 

Yale University School of Medicine 
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HISTORY OF HIV 

IBUKUN PETER OYEYIPO, PHD 
 
 
 
Human immunodeficiency virus (HIV) originated from the non-human 
primates in Central and West Africa. HIV type 1 and 2 (HIV-1 and HIV-2) 
which are lentiviruses are causative agents of Acquired Immune 
Deficiency Syndrome (AIDS). M, N, O and P are the distinct lineages of 
HIV-1 with M classified into nine subtypes. On the other hand, HIV-2 has 
at least eight distinct lineages. The greatest morbidity and mortality of 
HIV/AIDS have been experienced in the developing countries with young 
adults in sub-Saharan Africa most vulnerable. Consequently, this has 
impacted adversely on the working-class raising fundamental issues which 
are related to unemployment, work rehabilitation, and stigmatization 
among others.  

Human immunodeficiency virus (HIV) is established as the causative 
agent of Acquired Immune Deficiency Syndrome (AIDS) and it originated 
from the non-human primates in Central and West Africa. This disease of 
humans is caused by two lentiviruses; human immunodeficiency viruses 
types 1 and 2 (HIV-1 and HIV-2). AIDS is an infectious disease which 
was first recognized in 1981 (1, 2) and ever since then, it has become one 
of the most challenging diseases to be discovered in recent history (3). 
Ever since the identification of this virus over three decades ago, the 
pandemic form of HIV-1 which is also referred to as the main (M) group 
has caused over 25 million deaths and 60 million infections (4). Thus, 
AIDS will continue to pose a significant public health threat for decades to 
come. In 1986, the first clue to the reason for the epidemic’s spread and 
sudden emergence and the unique pathogenicity of HIV-1 was discovered 
when an antigenically distinct but morphologically similar virus was found 
to cause AIDS in western African patients. Interestingly, this virus called 
human immunodeficiency virus type 2 was closely related to a simian 
virus that caused immunodeficiency in captive macaques (5). Thereafter, 
other collected viruses termed simian immunodeficiency viruses (SIVs), 
usually differentiated with a suffix denoting the species of origin, were 
identified in various primates such as Chimpanzees, sooty mangabeys, 
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mandrills, African green monkeys and others from sub-Saharan Africa. It 
was amazing to discover that close simian relatives of HIV-1 were found 
in Chimpanzees (6) while those of HIV-2 were found in sooty mangabeys 
(7) therefore this association provides evidence that AIDS had emerged in 
both macaques and humans as a result of cross-species infections with 
lentiviruses from different primate species; thus the origin of HIV-1 and 
HIV-2 has been associated with zoonotic transfer of the viruses from 
primates to man in Africa. Demographic data also indicate that the HIV-1 
pandemic started when there was an expansion of urban populations in 
west and central Africa (8). At that time, Leopoldville in the Belgian 
Congo (now Kinshasa in the Democratic Republic of the Congo) was the 
largest city in the region and thus a likely destination for a newly emerging 
infection. Moreover, rivers were the major routes for travelling and 
commercial activity at the time, which might have provided a link between 
the chimpanzee reservoir of HIV-1 group M in southeastern Cameroon 
and Leopoldville on the banks of the Congo (9). Thus, all current evidence 
points to Leopoldville/Kinshasa as the cradle of the AIDS pandemic. 

HIV-1 comprises four distinct lineages, termed groups M, O, N, and P, 
each of these groups is as a result of independent cross-species activities. 
The first group; M was the first to be discovered, it represents the 
pandemic form of HIV-1 infecting several millions of people in the world 
and found in almost all countries (10). It is also currently classified into 
nine subtypes (A, B, C, D, F, G, H, J and K) as well as over 40 different 
circulating recombinant forms (11). The origin of Subtypes A and D was 
central Africa which established epidemics in eastern Africa, while 
Subtype B, which accounts for most of the HIV-1 infections in America 
and Europe, was from a single African strain that appears to have first 
spread to Haiti in the 1960s and then onward to the US and other western 
countries (12). Subtype C was from Southern Africa from where it spread 
to India and other Asian countries.  

In 1990, Group O was discovered with lesser prevalence, representing less 
than 1% of global HIV-1 infections with restrictions to a few African 
countries (13). Group N with a lesser prevalence than O was identified in 
1998 with only 13 cases documented in Cameroon (14), while Group P 
was discovered in France in 2009 in a Cameroonian woman (15) and after 
that in one other person also from Cameroon (14). Groups M and N of 
HIV-1 were shown to be closely related to SIV of Chimpanzee origin. 
HIV-1 group N appears to have originated in the vicinity of the Dja forest 
in South-Central Cameroon while group M is likely to have emerged in an 
area near Boumba, Ngoko and Sangha River in the southeastern corner of 
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Cameroon (16). Phylogenetic data have supported that Group P has a 
gorilla origin of HIV-1. However, very few SIV of the gorilla strain have 
been characterized to ascertain the region where transmission occurred. 
The immediate source of HIV-1 group O is still debatable since to date, no 
ape viruses are similar to this group. Therefore, HIV-1 group O could 
either be of Gorilla or Chimpanzee origin. 

The mode of transmission through which humans acquired ape precursors 
of the HIV-1 groups is still unclear but it is most likely that transmission 
occurred through mucous and cutaneous membrane exposure to infected 
ape blood and/or fluid from the body such as during bushmeat hunting 
(16). 

HIV-2 is largely restricted to West Africa, with Senegal and Guinea-
Bissau having the highest prevalence rates recorded (17). However, HIV-1 
is increasingly replacing HIV-2, thus, there is a decline in the overall 
prevalence of HIV-2 (18). The lower transmission rate and the near 
complete absence of mother-to-infant infection of HIV-2 could be 
associated with a lower viral load in infected persons (19). Interestingly, 
most people infected with HIV-2 do not have AIDS but have clinical 
symptoms indistinguishable from HIV-1 (20). These facts are all 
indications that the natural history of HIV-2 infection is different from 
HIV-1. Since the first isolation of HIV-2, at least eight distinct lineages 
have been identified, with each representing an independent host transfer. 
These are groups A–H, and Group A and B have been found to spread to 
humans. Group A has been isolated in West Africa (21), while group B 
has been isolated in Cote d’Ivoire (22). Groups C, G, and H have also been 
associated with Cote d’Ivoire, group D with Liberia and groups E and F 
with Sierra Leone (23, 24, 25). 

The spread of HIV-1 is primarily through sexual intercourse (26), 
however, perinatal and percutaneous routes have been implicated in the 
spread (26). The greatest morbidity and mortality of HIV/AIDS have been 
experienced in developing countries with young adults in sub-Saharan 
Africa being the most vulnerable. From an epidemiologic point of view, 
Southern Africa has recorded prevalence rates higher than 10% of the HIV 
pandemic and it is thus the region of the world that is hardest hit. Surveys 
across the Southern Africa region indicate that Zambia recorded an HIV 
prevalence of 15.6% in the Zambia Demographic and Health Survey in the 
period 2000–2001 (27), Namibia (individuals aged 15–49 years) recorded 
10% in 2005, 4.5% in the Democratic Republic of Congo are infected 
(28), and 14.4% in the Malawi Demographic and Health Survey in 2004 
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(29). HIV/AIDS was ranked the 5th largest cause of death in Southern 
sub-Saharan Africa in 1990, whereas in 2010, it was the top cause of death 
(30). Braveman et al. (31) reported that in the United States, 850 000 to 
950 000 persons are estimated to be living with HIV and with an increased 
incidence rate each year and since a large population of the working-class 
is affected, issues of employment, work rehabilitation, and AIDS are 
major causes of concern in the workplace. 
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This chapter considers the epidemiology (the distribution and 
determinants/transmission) of HIV. HIV has grown to become a pandemic 
(a disease or health-related event affecting the whole world). Though it is 
a global problem, currently sub-Saharan Africa is the region most affected 
by HIV, harbouring 70% of the people living with HIV/AIDS. Eastern 
Europe and central Asia are also potential flashpoints for an HIV 
epidemic. There is no major gender predilection for HIV, however, 
females are often at greater risk of acquiring HIV because of some 
biological and socio-cultural factors. The current HIV pandemic is being 
fuelled by some high-risk groups, for instance, men having sex with men 
(MSM), intravenous drug users and those involved in commercial sex 
transactions. In sub-Saharan Africa however, additionally heterosexual 
transmission as well as blood transfusion involving HIV-infected donors 
play important roles in HIV transmission. 

The virus that causes Acquired Immune Deficiency Syndrome (AIDS) is 
aptly named the Human Immunodeficiency Virus (HIV) and is responsible 
for the pandemic that has shaped human health and development in the last 
few decades. HIV/AIDS is easily the world’s most serious health and 
development challenge because of its socio-economic effects, not just on 
affected individuals and families, but also on whole communities and 
nations. HIV has impacted the global economy with billions of dollars 
already spent on it, and many affected countries struggle with other serious 
medical or financial challenges and cannot on their own mount a strong 
defence to overcome the scourge of HIV. 

The infectious agents responsible for AIDS are two related retroviruses, 
HIV-1 which is responsible for the global pandemic and HIV-2 which is 
less easily transmitted than HIV-1 and is confined mainly to West Africa, 
where it was first recognised (1). HIV-1 has been found in virtually every 
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country since its detection in 1983. Several sub-types of it (clades) have 
been recognised.  

The first recognised cases of AIDS were revealed in 1981 when the US-
based Centers for Disease Control and Prevention reported uncommon 
clusters of Pneumocystis carinii pneumonia and Kaposi’s sarcoma in 
young men in parts of the United States. These men were found to be 
homosexuals with their immunity severely compromised (2). The term 
AIDS had been in use since 1981, but it was not until 1983 that the virus 
causing the condition was identified and given various names including 
“Lymphadenopathy Associated Virus” by French Scientists and “Human 
T-cell Lymphotropic Virus III (HTLV-III)” by American Scientists. It was 
not until May 1986 that the internationally accepted term of HIV was 
given by an International Committee on Taxonomy. Since then a lot has 
been discovered about the epidemiology of HIV/AIDS and this is the 
focus of this chapter. 

HIV Epidemiology: Transmission 

There are three main modes of transmission: sexual, parenteral and 
mother-to-child transmission. HIV is not transmitted by social or casual 
contact. 

Sexual Transmission 

Sexual transmission is the commonest mode of transmission of HIV 
worldwide (3). This usually occurs via unprotected sex with an infected 
partner, whether of heterosexual (infected man to woman or infected 
woman to man) or homosexual transmission, the latter especially in males 
(men having sex with men – MSM). The disease was originally found in 
male homosexuals and this group is still quite significant when it comes to 
sexual and overall transmission of HIV. The concentration of the HIV 
virus in semen is far higher than that of cervical or vaginal secretions, thus 
sexual acts involving penile penetration and ejaculation transmit HIV 
more than other sexual acts, thus there is more risk with receptive 
intercourse than “insertive” intercourse (4). 

MSM have been shown to be at higher risk because the sex act involves 
the weaker rectal mucosa compared to the vaginal mucosa. There is a 
greater concentration of HIV target cells in the rectal mucosa and it is 
much more vulnerable to abrasions than the vagina. Regarding sex 
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recipients, the transmission risk via anal intercourse is 18 times higher 
than that of vaginal intercourse (5). Generally speaking, it is far easier for 
females to contract HIV from males than vice versa and some of the 
factors that make females susceptible are listed in Box 1 below.  

Box 1: Vulnerability Factors to HIV in Females 
Higher load of HIV virus in semen compared to female genital secretions. 
Semen remains in contact with the female genital tract for a longer period. 
Females have a bigger genital mucosal surface area exposed during sexual 
intercourse than males. The case is worsened with the presence of genital 
ulcers such as chancroid or syphilis. 
Females are usually victims of sexual violence compared to males and 
sexual violence such as rape can also make females vulnerable to 
contracting HIV as a result of genital abrasions and tears. 
Since most women with a sexually transmitted infection (STI) are often 
without typical STI symptoms, there may be definite challenges in the 
early detection of STIs in females and poorer access of females to 
treatment of STIs may increase the chance of girls/women becoming HIV 
infected. 
Peri-menopausal women and adolescent females exposed to HIV and other 
STIs are more susceptible to HIV as a result of the thinning of mucosa in 
menopause and the relatively immature/developing vaginal mucosa poorly 
lined with protective cells in young adolescents. 
Age mixing, with young girls having sex with much older males, also 
increases their risk of developing HIV. 
Socioeconomic and cultural/religious factors – women are often unable to 
negotiate the terms of their sexual interactions with male partners.  
Adapted from (1) and (6).  
 
Every sexual act with an HIV-positive person exposes the concerned 
individual to the risk of infection. It cannot be categorically stated that any 
or every sexual act will lead to acquisition of the HIV infection, however 
there is a measure or degree of risk involved with every sexual act 
committed with an HIV-positive person.  
 
Box 2: Determinants of Sexual Transmission 
Pattern of Sexual behaviour – e.g. those with multiple sexual partners and 
those involved in anal intercourse are at more risk.  
Gender – with regard to heterosexual intercourse, it is more likely that a 
male transmits HIV to a female than a female transmits HIV to a male, as 
highlighted above.  
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Sexual debut/First – especially for females with an infected partner. 
Overall prevalence of sexually transmitted infections (STIs) including HIV 
in the community – the higher, the more risk. 
The degree and/or stage of infection of the infected partner. The stage of 
illness of the infected partner as the latter stages are associated with a 
higher risk of transmission. The single most important predictor of HIV 
transmission via sex is the plasma viral load. 
Male circumcision – said to be relatively protective against HIV 
transmission compared to uncircumcised males.  
Adapted from (1), (4), (7-10).  

Parenteral Transmission of HIV 

This occurs via two major ways  

1. Sharing sharp objects e.g. needles contaminated with HIV; 
2. Blood/Organ/Tissue donation. 

 
Globally, most parenteral transmission occurs via unsafe injecting 
practices. Parenteral transmission is most common among Intravenous 
Drug Users (IDUs) who re-use needles. This is perhaps the commonest 
mode of getting HIV in developed countries (11). 

Apart from IDUs, parenteral transmission also occurs in people sharing 
sharp objects such as needles (e.g. repeated use of needles which may be 
contaminated among clients in resource-poor settings) and needle-related 
injuries in health workers. Another very common parenteral route of 
transmission is via blood transfusion, inclusive of blood components such 
as platelets and factors VIII, and IX derived from human plasma. The risk 
associated with this is very high and may be in the region of 95%. This 
route is now virtually non-existent in developed countries of the world 
because of the effective screening of prospective blood donors, but it still 
occurs to a considerable extent in developing countries. Parenteral 
transmission also does occur through infected semen organ donation (1). 

Mother-to-child transmission (MTCT) of HIV 

Otherwise known as maternal-foetal transmission, this is also an important 
route for HIV transmission especially in developing countries. It occurs 
via two major ways 
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1. HIV passing from an infected mother to her foetus via the placenta 
or at delivery; 

2. Breastfeeding. 
When it comes to children, MTCT of HIV is the most important route of 
transmission and largely responsible for the millions of children 
worldwide who have been infected with HIV since the advent of HIV. 
MTCT occurs more in utero (inside pregnancy) and in delivery than 
during breastfeeding, and prevention of in utero transmission is a major 
focus in MTCT interventions. MTCT is largely preventable, chiefly by 
means of the prophylactic use of effective anti-retroviral drugs, 
elective/planned caesarean section and mothers of new-borns abstaining 
from breastfeeding their children. Without these interventions, the MTCT 
rate can be as high as 25% or even much more if the mother breastfeeds. 
Various factors determine the degree of transmission including whether 
breastfeeding takes place or not – inclusive of mixed feeding, the length of 
breastfeeding, cracked or injured nipples in the mother and/or mouth sores 
in the baby, a concurrent STI, the period of infection in mothers – the child 
is more susceptible if the mother is newly infected, or if she has full blown 
AIDS (1, 4).  

Box 3: Summary of Transmission – Route, Means and Risk of 
acquiring HIV infection  
Route Specific Means RISK 
Sexual 
Intercourse 

Vaginal and Anal 
intercourse majorly. 
Little or no evidence of 
transmission through oral 
intercourse.  
 

Receiving anal intercourse: 
0.5% to 3.38% per sex act. 
Performing anal intercourse 
through penile insertion: 
0.06% to 0.16% per sex act. 
Male-to-female 
transmission: 0.08% to 
0.19%.  
Female-to-male 
transmission: 0.05% to 
0.1%.  

Parenteral Contaminated “Sharps” – 
intravenous drug users, 
needle-stick injuries, 
injections and other shared 
sharp objects.  

Transmission risk per 
injection from a 
contaminated needle: 0.7% 
to 0.8%. 

Blood Transfusion 
Organ/tissue donation – 

May be as high as 95% per 
transfusion.  
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semen, kidneys, skin, 
corneas, heart valves, bone 
marrow, tendons, etc. 

Mother-to-
Child 
Transmission 

In utero, at delivery, post-
delivery via breast milk 

Without interventions such 
as drug use (HAART), 
MTCT may vary from 15% 
to 45% depending on 
whether the mother 
breastfeeds or not.  

Adapted from (1) and (4).  

NB: These quantified risks are not absolutes and individual factors come 
into play during HIV transmission irrespective of the route of 
transmission. For instance, in the case of sexual transmission, attempting 
to quantify risks may not reveal the true picture as factors like the state of 
infectiousness and the vulnerability of the infected person and the 
uninfected person respectively are important determinants of the risk of 
infection. Similarly, regarding parenteral transmission, an IDU having 
recurrent and multiple exposures from a fellow drug user who may already 
have HIV is possibly at greater risk compared to health staff with an 
accidental needle prick from a patient.  

HIV Transmission – High Risk Groups (Key Populations) 

The discussion on HIV transmission will definitely be incomplete without 
mentioning groups of people at greater risk of contracting HIV otherwise 
known as key populations. Such key populations include sex workers, 
injection/intravenous drug users, homosexuals and to a lesser extent 
transgender people, those who engage in trans-generational sex and 
prisoners (12, 13). These high-risk groups contribute significantly to new 
HIV infections worldwide and if the HIV epidemic is to come to an end in 
2030 in accordance with the Sustainable Development Goals (SDGs), such 
populations must be targeted with effective interventions such as condoms 
(male and female), sterile needles and syringes, and pre-exposure 
prophylaxis. The irony of the whole saga is that there is generally an 
unwillingness to reach out to members of these key populations because 
they are usually victims of discrimination and stigmatization. They are 
thus often denied access to essential services with the consequent result of 
an increased spread of HIV among the whole population (14, 15). 

Until the first decade of the 21st century, the impact that key populations 
had on HIV transmission was largely undervalued. According to 
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UNAIDS, at least nine out of every ten new HIV infections in most 
developed regions of the world in 2014 were among these high-risk groups 
and their sexual partners, with other less developed regions in the world 
having about two out of three new infections coming from these groups. 
The only exception is sub-Saharan Africa where key populations were 
responsible for just about a fifth to a quarter of new infections (12). 
However, even in such developing countries, key populations are 
contributing significantly to new HIV infections.  

Taking Nigeria as a country, as far back as 2009-2010, female sex 
workers (FSW), IDUs, and MSM, who alone constitute just 1% of the 
adult population, accounted for about 23% of new infections. Along 
with their partners (just about 3.4% of the adult population), they 
contribute as much as 40% of new infections (13). The situation in 
South Africa is no different with the prevalence of HIV in sex workers 
ranging from 39.7% to 71.8% in her major cities (16). 

With this trend, it is imperative that key populations be given special 
attention if the scourge of HIV/AIDS is to be curtailed to the barest 
minimum. Each country must take them into cognizance and make sure 
that HIV prevention services are fully available to them without 
discrimination and stigma.  

HIV Epidemiology: Distribution 

There are approximately 36.7 million people currently having HIV (2016 
figures), with an expected range of between 30.8 million to 42.9 million. 
The majority (94%) of these are adults at 34.5 million with the rest being 
children (individuals less than 15 years). Just a little over half of the adults 
(17.8 million) affected are women aged  15 years (17). 

Out of the nearly 37 million people living with HIV (PLHIV) globally, 
25.6 million people (approximately 70%) are from Africa with the South 
East Asia, Americas, Europe, Western Pacific and Eastern Mediterranean 
regions of the WHO contributing 3.5 million, 3.3 million, 2.4 million, 1.5 
million and 360,000, respectively (18). About 76 million have contracted 
HIV since the epidemic started with almost half (35 million people) 
experiencing AIDS-related mortality. Out of those living with HIV 
globally, more than two-fifths are unaware that they have HIV and 
therefore need HIV testing and counselling. In 2016, of the estimated 
people with HIV/AIDS, just over half (19.5 million people) accessed HIV 
treatment. More adults (~54%) aged 15 or more years and pregnant 
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women (~76%) accessed treatment compared to about 43% of children 
aged 0–14 years (16, 17).  

In 2016, an estimated 1.8 million people became newly infected with HIV. 
AIDS-related deaths have reduced by 48% since 2005 when they reached 
the highest figures. An estimated 1 million (830,000–1.2 M) people died 
from AIDS-related morbidities globally in 2016, a much lower figure 
when compared to the 2005 and 2010 figures – 1.9 million (1.7 M–2.2 M) 
and 1.5 million (1.3 M–1.7 M) deaths, respectively (17). 

Pertinent information captured in this section is displayed in Tables 1-3 
below. Figures for the years 2010 and 2015 such as the number of PLHIV 
[all ages], New HIV Infections [all ages], PLHIV on antiretroviral 
treatment [all ages] and AIDS-related deaths [all ages] are also compared. 
The tables show that in virtually all regions of the globe, there is an 
increase in the number of PLHIV (apparently due to increased survival as 
more people are on ARVs) and a decrease in “New HIV Infections” 
between 2010 and 2015. Similarly, generally speaking there is an upsurge 
in the number of “PLHIV on antiretroviral treatment” and a decrease in 
AIDS-related deaths. Concerning the percentage coverage of antiretroviral 
therapy, globally just over half of people with HIV are receiving the 
needed drugs (18).  
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Table 1: Prevalence of HIV (including new infections) and HIV-
related deaths as well as the proportion of people on ART among 
adults and children by WHO regions (2016) 

WHO Region Adults and 
children 
living with 
HIV 

Adults and 
children 
newly 
infected 
with HIV 

Number of 
People on 
ART (% 
coverage) 

Deaths due 
to HIV in 
2016 

Africa 25.6 million 
[22.9-28.6 
million] 

1.2 million 
[980,000-1.3 
million] 

13,799,000 
(54%) 

720,000 
[590,000-
890,000] 

Americas 3.3 million  
[2.9-3.8 
million] 

150,000 
[130-
180,000] 

2,169,000 
(66%) 

54,000 
[44,000-
65,000] 

South East 
Asia 

3.5 million 
2.5-8.2 
million 

150,000 
[110-
180,000] 

1,567,000 
(45%) 

130,000 
[120,000-
120,000] 

Europe 2.4 million 
[2.3-2.6 
million] 

220,000 
[210-
230,000] 

1,121,000  
(46%) 

49,000 
[40,000-
56,000] 

Eastern 
Mediterranean 

360,000 
[290,000-
500,000] 

37,000 
[29,000-
57,000] 

54,300 
(15%) 

17,000 
[14,000-
24,000] 

Western 
Pacific 

1.5 million 
[1.2-2 
million] 

97,000 
[46,000-
170,000] 

813,000 
(55%) 

39,000 
[25,000-
66,000] 

Global  36.7 million 
[30.8-42.9 
million] 

1.8 million 
[1.6-2.1 
million] 

19,523,000 
(53%) 

1,000,000 
[830,000-
1,200,000] 

Source (18) 
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Table 2: HIV epidemic and response estimates (people living with 
HIV and New HIV Infections), global and by region, 2010 and 2015 

Area covered People living with HIV 
[all ages] 

 New HIV Infections [all 
ages] 

2010 2015  2010 2015 
Global 33.3 million 

30.9-36.9 
million 

36.7 
million 
34.0-39.8 
million 

 2.2 million 
2.0-2.5 
million 

2.1 
million 
1.8-2.4 
million 

Asia and 
Pacific 

4.7 million 
4.1-5.5 
million 

5.1 
million 
4.4-5.9 
million 

 310 
thousand 
270-360 
thousand 

300 
thousand 
240-380 
thousand 

Eastern and 
Southern Africa 

17.2 million 
16.1-18.5 
million 

19.0 
million 
17.7-20.5 
million 

 1.1 million 
1.0-1.2 
million 

 

960 
thousand 
830,000-1 
million 
 

Latin America 
and the 
Caribbean 

1.8 million 
1.5-2.1 
million 

2.0 
million 
1.7-2.3 
million 

 100 
thousand 
86-120 
thousand 

100 
thousand 
86-120 
thousand 

Middle East 
and North 
Africa 

190 
thousand 
150-240 
thousand 

230 
thousand 
160-330 
thousand 

 20 thousand 
15-29 
thousand 

21 
thousand 
12-37 
thousand 

Western and 
Central Africa 

6.3 million 
5.2-7.7 
million 

6.5 
million 
5.3-7.8 
million 

 450 
thousand 
350-560 
thousand 

410 
thousand 
310-530 
thousand 

Western and 
Central Europe 
and Northern 
America 

2.1 million 
1.9-2.3 
million 

2.4 
million 
2.2-2.7 
million 

 92 thousand 
89-97 
thousand 

91 
thousand 
89-97 
thousand 

Source (12) 
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Table 3: HIV epidemic and response estimates (people living with 
HIV on antiretroviral drugs and AIDS-related deaths), global and by 
region, 2010 and 2015 

Area covered  People living with HIV on 
antiretroviral treatment 
[all ages] 

 AIDS-related deaths [all 
ages] 

2010 2015  2010 2015 
Global 7,501,500 17,025,900  1.5 million 

1.3-1.7 
million 

1.1 
million 
940,000-
1.3 
million 

Asia and Pacific 907,600 2,071,900  240 
thousand 
200-270 
thousand 

180 
thousand 
150-220 
thousand 

Eastern and 
Southern Africa 

4,087,500 10,252,100  760 
thousand 
670-860 
thousand 

470 
thousand 
390-560 
thousand 

Eastern Europe 
and Central Asia 

11,200 321,800  38 
thousand 
33-45 
thousand 

47 
thousand 
39-55 
thousand 

Latin America 
and the 
Caribbean 

568,400 1,091,900  60 
thousand 
51-70 
thousand 

50 
thousand 
41-59 
thousand 

Middle eEast 
and North Africa 

13,600 38,200  9,500 
7,400-
12,000 

12 
thousand 
8,700-
16,000 

Western and 
Central Africa 

905,700 1,830,700  370 
thousand 
290-470 
thousand 

330 
thousand 
250-430 
thousand 

Western and 
Central Europe 
and North 
America 

906,200 1,418,900  29 
thousand 
27-31 
thousand 

22 
thousand 
20-24 
thousand 

Source (12) 
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The current chapter is focused on the virology of Human 
Immunodeficiency Virus (HIV). It details a review of the literature on the 
structure, genetic diversity and lifecycle of HIV. These details are 
essential, as they serve to allow for the identification of important aspects 
of the lifecycle of HIV thus providing insight into the development of 
novel methods for diagnosis of HIV as well as highlighting potential 
targets for antiviral therapy and vaccination against HIV. 

Classification 

Both human immunodeficiency viruses, HIV-1 and HIV-2, belong to the 
Retroviridae family, in the genus of Lentiviruses (1). HIV-1 is the more 
common of the two, while HIV-2 is confined to some parts of Western and 
Central Africa.HIV-1 has been reported to share close relations with the 
viruses found in some higher primates that are resident in West Africa. 
HIV-2 shows a higher degree of similarity to viruses found among primate 
sooty mangabeys, also in West Africa. There are three different groups of 
HIV-1, which have been separated into major (M), new (N) and outlier (O) 
groups based on the sequences of the gag and env genes (2). Further sub 
classification within Group M includes the clades A-K. Clade B is the 
most prevalent in North America and Western Europe and seems to be 
more efficiently transmitted through homosexual contact and intravenous 
drug use. Clades B and F are the most common in Brazil, while E is 
prevalent in South-Eastern Asia (3,4). The clades A, C, D and E are 
localized to the developing world, and clade C has specifically been 
associated with the world's worst epidemics. In terms of prognosis, clades 
C, D and G have been associated with the worse prognosis of progression 
to AIDS within 5 years of infection, compared with clade A (3,5). HIV-1 
diversity plays an important role in diagnostic testing, treatment and 
monitoring as all these parameters vary between different subtypes or 
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clades (6). In contrast to HIV-1, less diversity has been reported with HIV-
2, however subtypes A-H have been proposed for HIV-2 (7). 

Structure 

The human immunodeficiency viruses are moderately sized, spherically-
shaped viruses and measure approximately 100 nm in diameter (8). The 
HIV virion consists of a viral envelope and the associated matrix 
surrounding a capsid, which itself encloses the RNA genome. The 
integrated form of HIV-1 is known as the provirus and measures 
approximately 9.8 kilobases in length. The long terminal repeats (LTRs) 
are found on both terminal ends (9). 

The viral envelope is made up of a host-derived lipid bilayer interspersed 
with protruding glycoprotein, gp41. The gp41 is linked to the surface 
glycoprotein gp120 in a non-covalent manner (Figure 1). All retroviruses 
are encoded by three major structural genes: gag, pol and env. Both 
glycoproteins 41 and 120 are important for the attachment of the virus to 
the host cell and are encoded by the env gene (10). Additional viral 
proteins include the matrix protein p17 (beneath the envelope), the core 
protein p24 which encloses the nucleic acid core, the p6 and the 
nucleocapsid protein p7 (bound to the RNA), all encoded by the viral gag 
gene. The viral core contains 2 identical copies of the positive-sense, viral 
RNA genome, alongside, with the enzymes that play a role in reverse 
transcription and integration within the host: the protease, reverse 
transcriptase and integrase enzymes, which are encoded by the viral pol 
gene (8,10). Other regulatory and accessory proteins coded for by both 
HIV-1 and HIV-2 include viral infectivity protein (vif), viral protein R 
(vpr), transactivator of transcription (tat), regulator of viral protein 
expression (rev) and negative regulatory factor (nef). In contrast to HIV-2, 
HIV-1 possesses an additional protein: viral protein U (vpu). Similarly, 
HIV-2 has a specific protein: viral protein X (vpx) (Figure 2) (11). 

The Structural, Regulatory and Accessory  
Proteins of HIV 

The genetic makeup of the Retroviridae family is simple but shows great 
variability. The gene order in all retroviruses is 5’-gag-pro-pol-env-3’ 
(12).The gag gene codes for the core proteins while the pro encodes the 
protease enzyme. Similarly, the reverse transcriptase enzyme (polymerase) 
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is encoded for by the pol gene; and the env encodes the glycoproteins that 
are projected from the envelope.  

The gag gene encodes for the Gag precursor protein, also called p55, 
which is made up of smaller protein units including; matrix [p17], capsid 
[p24], nucleocapsid [p9], and p6 (13,14).The gp160is an envelope 
glycoprotein and consists of two subunits; the gp41 and the gp120 (15,16). 
Alongside the env, pol and gag genes, all retroviruses contain genes that 
encode for regulatory proteins (rev and tat) and accessory proteins (nef, 
vif, vpr and vpu). All these proteins play specific roles in the replication 
cycle of HIV and are thus expressed at different phases of the lifecycle of 
HIV. The nef gene is independent of the effect of the regulatory proteins, 
while the other 3 accessory proteins are rev-dependent, and expressed only 
during the late stage of infection (17). 

HIV Tropism 

HIV shows tropism for CD4+ T-cells and monocytes. The entrance of the 
virus into susceptible host cells is mediated by the viral glycoproteins: 
gp41 and gp120 (18,19). The gp120 moiety consists of nine highly 
conserved intrachain disulphide bonds and five hypervariable regions, 
designated V1 through V5 (20). The amino acid sequences vary among 
HIV-1 isolates and include a particular region, called the third variable 
loop or V3 loop (20). The V3 loop does not play a role in CD4 binding but 
functions as a key determinant in the selective tropism of HIV-1 for 
lymphoid cell lines or primary macrophages (14). Amino acid sequences 
within the V3 loop allow it to bind to specific chemokine co-receptors 
based on the HIV strain (21-23). Additionally, the gp120 moiety interacts 
with dendritic cells via the DC-SIGN receptor thus facilitating HIV entry 
into lymphoid tissues (24). 

Lifecycle and Regulation of HIV Gene Expression 

The HIV virion attaches via its surface glycoproteins to macrophages and 
CD4+ T-cells, then releases the nucleocapsid into the host cell, following 
the attachment of the viral envelope to the target cell membrane (25,26). 
The fusion stage involves the formation of a strong attachment between 
the gp120 of HIV and the CD4 binding domains, followed by a 
conformational change in the viral envelope, thus facilitating the 
interaction of the HIV gp120 and the binding domains of the target 
chemokine receptor (25,26).More recent studies have shown that 
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productive HIV-1 infection is achieved specifically through pH-
independent, clathrin-dependent endocytosis of the virus (27-31).Cell-to-
cell spread of the virus is facilitated by the binding of the gp120 to integrin 

4 7 thus activating the establishment of virological synapses (25).The 
reverse transcriptase and integrase enzymes, respectively, ensure reverse 
transcription of the viral RNA into double-strand DNA, this stage precedes 
the integration of the viral genome into the host chromosome. The 
integrated viral DNA remains dormant during the stage of HIV latency 
and active virus production requires the utilization of specific host 
transcription factors, including nuclear factor kappa B (NF- B) (32). The 
proviral DNA undergoes transcription and subsequent splicing to form 
mature RNAs. The mature mRNAs translocate from the nucleus to the 
cytoplasm, where they undergo translation to form the regulatory proteins 
(33). Part of the newly synthesized full-length RNAs functions as new 
virions, while other mRNAs are translated into structural proteins Env and 
Gag (34).HIV-1 and HIV-2 package their RNA in different ways. Unlike 
HIV-1 which is non-selective, HIV-2 exclusively binds to the mRNA that 
was utilized in the synthesis of the Gag protein (35,36). 

The newly synthesized HIV-1 virions are assembled at the plasma 
membrane of the host cell (37). The gp41 tethers the gp120 to the surface 
of the infected host cell (37).Furthermore, the structural proteins Gag 
(p55) and Gag-Pol (p160) attach to the plasma membrane, alongside the 
HIV RNA (37). To exit the host cell, the newly formed matured virion 
undergoes exocytosis (37,38). 

Genetic Variability 

HIV exhibits a very high genetic variability compared with other viruses 
due to its rapid mutation rate and fast replication cycle, the multiple 
introductions of HIV-1 into the human population, the low fidelity and 
high recombinogenic power of its reverse transcriptase (39-41). The 
simian immunodeficiency virus (SIV) has been well studied and found to 
have evolved into many strains. The two common strains are the African 
green monkey (SIVagm) and the sooty mangabey (SIVsmm), both of 
which have been associated with a long evolutionary history with their 
hosts (42). In contrast to HIV, infection with SIV does not progress to 
AIDS and is not characterized by the typical mutational changes found 
inhuman HIV infections (43, 44). However, there have been reports of SIV 
infection in rhesus species and cynomolgus macaques, which has resulted 
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in AIDS with the virus exhibiting similar genetic diversity typical of HIV 
infection in humans (45). 

Among the four HIV-1 groups, the HIV-1 group M variant is the most 
common, and is further divided into subtypes; A–D, F–H, J and K. 
Additionally, circulating recombinant forms (CRFs), known to carry 
genetic information from two or more subtypes, have been detected in 
infected humans (46). HIV-2 includes two groups (A and B) and it is 
worth noting that HIV-2 CRFs have only been reported once with HIV-2 
(47,48). Co-infection with distinct HIV subtypes in humans results in 
CRFs. 

Interestingly, CRFs constitute 20% of all HIV-1 infections, with 50% of 
these infections involving CRF02_AG and CRF01_AE (Figure 3) (49). 
Current evidence has shown that specific HIV subtypes are preferentially 
associated with certain behavioural factors, such as intravenous drug users 
and drug-trafficking regions (50). 

In conclusion, HIV-1 is incontrovertibly one of the most studied infectious 
agents of the last three decades. The availability of new molecular 
diagnostic technologies has allowed further insight into the HIV structure 
and replication. Furthermore, reports from various studies have 
highlighted the different viral subtypes and recombinant forms as well as 
the significance of such differences in the infection cycle. The current 
chapter on the virology of HIV provides important information which is 
useful for the design of novel and therapeutic approaches aimed at 
interrupting the HIV life cycle. 
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Figure 1: Schematic structure of HIV-1 showing the different viral envelope and 
core proteins. The trimeric glycoproteins have been simplified to appear as 
monomers (adapted from Cleghorn FR, Reitz MS, Popovic M, Gallo RC. Human 
Immunodeficiency Viruses. In: Mandell GL, Bennett JE, Dolin R (eds). Principles 
and Practice of Infectious Diseases.6th ed. 2005. Philadelphia: Churchill 
Livingstone, 2119-2133. 
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Figure 1: Organisation of the HIV genome. A) HIV-1 genome; B) HIV-2 genome 
(adapted from  
 
Figure 2: Genomic layout of HIV-1 (A) and HIV-2 (B). Adapted from Rivera, DM 
and Frye, RE.Pediatric HIV Infection.Medscape Medical News. September 13, 
2017. Available from https://emedicine.medscape.com/article/965086-overview.  
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Figure 3: Global distribution of HIV-1 group M. The countries are colour-coded 
according to their last reported prevalence. The Pie charts represent the distribution 
of subtypes and circulating recombinant forms over the globe. Arrows represent 
potential migration routes for A, B and C subtypes. Adapted from Future Virol 
2012. Future Medicine Limited. 
 
 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



HAEMATOLOGICAL MANIFESTATIONS  
OF HIV DISEASE 

VICTOR O MABAYOJE 
MBBS, FWACP 

 
 
 
This chapter describes the haematological manifestations of HIV infection 
and also highlights the causes, expressions and treatment modalities.The 
main findings were cytopenias, which could be caused by increased 
destruction, reduced production or a combination of both in varying 
degrees. The cytopenias may be immune mediated, drug induced or by 
direct HIV infection. Treatment modalities for thrombocytopenia and 
coagulation disorders in the HIV setting are in urgent need of 
attention.The main features of haematological manifestations of HIV 
disease are peripheral cytopenias. These may be isolated (for example 
thrombocytopenia), and may be a presenting feature or it could affect all 
three-cell lines causing a pancytopenia and is usually related to the degree 
of immunosuppression. The causes and treatment of the various 
haematological disorders will be discussed in appropriate 
sections;anaemia, thrombocytopenia, white cell disorders, bone marrow 
abnormalities and finally coagulation disorders for ease of understanding. 

Anaemia 

This is a very common finding in HIV-infected individuals. The most 
common morphological type is the normochromic normocytic anaemia. In 
Africa it is the most common finding in highly active antiretroviral therapy 
(HAART) naive patients (1,2).Studies in Europe and North America have 
demonstrated that at least one-third of patients are affected by anaemia 
irrespective of prognostic factors such as CD4+ cell counts, diagnosis of 
AIDs before commencing HAART and transmission risk groups(3). 
Studies carried out in Nigeria revealed levels of anaemia as high as 60% 
among HIV-positive individuals. Investigations carried out in Northwest 
Ethiopia also revealed the study population had significant degrees of 
anaemia, even those on HAART. 
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All these findings are highlighting widespread occurrence and the 
importance of  identifying anaemia among diagnosed HIV/AIDs infected 
individuals. Interestingly, studies carried out in Benin city in Nigeria 
revealed that anaemia in HIV-positive pregnant women was a significant 
cause of increased morbidity among them. 

 Indeed, patients presenting denovo with anaemia should be subjected to 
the national algorithm for screening for HIV as part of laboratory 
investigations to determine the cause of anaemia. It is known that the 
lower the CD4+ cell counts the more likely the patient is to suffer from 
anaemia. 

The causes of anaemia are multifactorial. These include direct infection of 
stem cells by HIV, lack of production of adequate erythropoietin (EPO) to 
compensate for the degree of presenting anaemia and soluble factors in the 
serum which inhibit erythropoiesis(4). 

Drug-induced anaemia is a very important cause of anaemia in this subset 
of patients. The most notorious drug widely implicated is Zidovudine 
(AZT), which has been found to cause anaemia profound enough to 
require either treatment with EPO or blood transfusions. AZT is associated 
with marrow aplasia, megaloblastic maturation and erythroid hypoplasia. 
It is suggested that treatment with lower doses of AZT would reduce the 
frequency and severity of anaemia caused by this drug(5).Antineoplastic 
drugs and antibiotic agents used for the prophylaxis or treatment of HIV-
related conditions also cause anaemia. Non-Hodgkin lymphoma (NHL), 
which is not uncommon in HIV patients, is managed with 
myelosuppressive agents which could cause anaemia. Other drugs 
associated with anaemia include stavudine, co-trimoxazole, isoniazid, 
rifampicin and rifabutin. 

A significant number of these findings were discovered shortly after the 
outbreak of the endemic in the early 1980s hence the reflection in the 
earlier journal articles(4,5). 

Infection of the marrow with Mycobacterium avium complex (MAC) is 
another cause of anaemia in chronic HIV disease. Patients with this 
infection are  more than five times likely to receive red blood transfusions.  

B19 parvovirus infection can also cause marrow suppression by infecting 
red cell progenitors thereby inhibiting haematopoiesis.  
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Reactive granuloma formation may follow infection of the marrow with 
cryptococcus neoformans leading to peripheral cytopenias. B19 infection 
should be strongly suspected in cases with preserved platelet and white 
cell counts. There is an associated marked reticulocytopenia. Bone marrow 
biopsy is not necessary here but the polymerase chain reaction (PCR) is 
the test of choice. Management includes HAART, red cell transfusions and 
intravenous immunoglobulin therapy. Though this may be scarce and is 
expensive. 

Tuberculosis, NHL, and histoplasmosis can all infiltrate the marrow with 
resultant anaemia and pancytopenia in other cases. 

Other significant causes include antierythrocyte antibodies which give rise 
to a positive direct antiglobulin test (DAT) in about 20% of HIV-infected 
patients with hypergammaglobulinaemia. While these antibodies are 
thought to behave as polyagglutinins it is not yet clear if they are directed 
against specific cell surface antigens or just represent non-specific 
attachment. It should be mentioned however that anaemia in the setting of 
an HIV-related positive DAT is rare. 

The gastrointestinal tract (GIT) is also a source of blood loss in these 
patients. Along with the usual cases of GIT blood loss e.g., peptic ulcer 
disease, HIV-related infections such as cytomegalovirus colitis, Kaposi 
sarcoma and NHL could lead to clinically significant bleeding.  

Shigella, amoebiasis,giardiasis and cryptosporidiosis would all cause 
malabsorption of iron and subsequent anaemia. Lactose intolerance is also 
a cause of anaemia from the GIT.  

The concept of anaemia of  hypogonadism, which occurs in HIV-infected 
men,deserves a mention. There is usually associated fever, weight loss and 
sexual dysfunction.  

A serum testosterone level should therefore be included in the workup of 
men with anaemia and other features suggestive of hypogonadism. 
Inflammatory cytokines also play a central role in the pathogenesis of 
anaemia TNF, IL-1, INF-  have all been shown to inhibit erythropoiesis. 
TNF levels are elevated in HIV infection and correlate with the viral load.  
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Table I. Causes of anaemia in HIV patients 
1)Nutritional deficiencies (malnutrition and malabsorption); 
2)Anaemia of chronic disease; 
3)Myelosuppressive drugs (e.g., zidovudine, antimicrobials, and 
antineoplastic agents); 
4)Hypogonadism; 
5)Vitamin B12, iron, or folate deficiency; 
6) Haemophagocytosis histocytosis; 
7)Myelofibrosis or myelodysplasia; 
8)Neoplasia (e.g., non-Hodgkin lymphoma); 
9)Opportunistic bone marrow infections (e.g., infection with 
cytomegalovirus, parvovirus B19, Mycobacterium avium 
complex(MAC)). 
 
Table II. Risk factors associated with anaemia of HIV infection 
1) History of clinical AIDS; 
2) CD4+ cell counts <200cells/μl; 
3) Plasma virus load; 
4) Women; 
5) Black race; 
6) Zidovudine use; 
7) Increasing age; 
8) Lower body mass index; 
9) History of bacterial pneumonia; 
10) Oral candidiasis; 
11) History of fever. 

Investigation of Patients with Anaemia 
associated with HIV Infection 

A general assessment for anaemia should be carried out as for any other 
patient. Search for anaemia, jaundice, lymphadenopathy, and 
hepatosplenomegaly. Any evidence of blood loss should be determined. 
Evaluation of iron stores e.g., serum iron, iron-binding capacity, and 
ferritin levels should be carried out.  

Serum ferritin is a good indicator for acute and chronic inflammation and 
would be raised in HIV infection masking depleted iron stores of iron 
deficiency anaemia (IDA). It may be preferable to determine soluble 
transferrin receptor levels as this is not affected by inflammation 
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(sTfr).Furthermore, sTfr levels correlate with the severity of iron 
deficiency in the body even with evidence of infection/inflammation (6). 

Stool and urine for occult blood may suggest malignancy of the GIT or the 
renal system.Further investigations would be necessary to rule this 
out.Macrocytosis would suggest tests for vitamin B12 or folate deficiency. 
In this environment, haemoglobinopathies should be considered (sickle 
cell disease) and a haemoglobin phenotype/genotype should be done. In 
children, thalassaemia trait should be ruled out especially if there is a 
family history and an appropriate ethnic background. Enzyme 
deficiencies(glucose-6-phosphate dehydrogenase, pyruvate kinase) should 
be also ruled out. 

A re-evaluation of the patient's treatment schedule may be necessary. If 
patients are on Zidovudine and other causes of anaemia have been 
excluded a change to another antiretroviral agent should be strongly 
considered by the switch committee of the HIV management team. The 
switch committee of an HIV team is set up of various members including 
pharmacists, doctors and nurses to consider changing the drug 
combination of a particular patient who is suffering from complications 
such as recalcitrant anaemia, or failure to respond to therapy as reflected 
by persistently low CD4 counts and high viral loads despite being on 
treatment. Stavudine and co-trimoxazole (Bactrim) are also common 
causes of drug-induced anaemia.  

Determination of serum erythropoietin (EPO) levels to consider if 
exogenous EPO is indicated may be necessary. If a diagnosis of PCP has 
been established and the patient is placed on Dapsone therapy, a 
measurement of the serum bilirubin, lactate dehydrogenase (LDH), 
methemoglobin and haptoglobin levels should be considered to evaluate 
drug-induced haemolysis. If haemolysis is suspected both direct and 
indirect antiglobin tests should be done to detect rare cases of autoimmune 
haemolysis before asserting the blame on the drug therapy.  

If there are clinical features such as fever, fatigue, weight loss, and/or 
diarrhoea suggesting infection or neoplasm, an adeuate evaluation of the 
patient is necessary.  

A mycobacterial blood culture to assess for MAC or M. Tuberculosis 
should be undertaken. Fungal infections such as Histoplasma capsulatum 
could be revealed through the performance of blood cultures. 
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Bone marrow trephine biopsy can assist in the establishment of 
disseminated mycobacterial and fungal infections or lymphoma. 

If examination of the marrow trephine reveals erythroid hypoplasia with 
giant pronormoblasts, B19 parvovirus infection should be strongly 
suspected. PCR (Polymerase chain reaction) based assays for parvovirus 
DNA in serum can also be used to confirm the diagnosis. 

It should be noted however that bone marrow studies should be considered 
after all other options have been exhausted. The procedure of obtaining a 
marrow biopsy can be considerably uncomfortable for the patient. 
Complications include pain and bleeding. 

Thrombocytopenia 

Studies carried out in Nigeria have revealed varying degrees of anaemia in 
HIV-positive patients. One such revealed an incidence as high as 10% of 
the participants suffering from thrombocytopenia (7,8). In the University 
of Maryland Medical Center it was found that HIV-positive patients had 
severe thrombocytopenia with counts as low as 10,000/mm3(9). 
Thrombocytopenia as a frequent presenting feature has been reported in 
various parts of the world including the United Kingdom and Europe.  

It has been established that there is a rise in mortality and morbidity in 
patients positive for HIV who are suffering from thrombocytopenia. Early 
cases of thrombocytopenia (TCP) in this group of individuals are due to 
the peripheral destruction of platelets. It has also been found that TCP is 
more likely associated with a decline in CD4 counts and a more rapid 
progression to AIDS. Many sources have observed that TCP places a 
limitation on the type and range of medications that may be utilized in 
HIV-positive individuals and AIDS-related malignancies e.g., 
lymphoproliferative malignancies. The usual traditional therapies such as 
transfusions, immunosuppressors, splenectomy, and HAART are 
associated with risks and limitations. This underlines the urgent need for 
establishing new therapeutic protocols for this subgroup of HIV patients. 
Thrombocytopenia like anaemia in HIV-infected persons is multifactorial. 
Factors which often overlap include peripheral platelet destruction, 
fragmentation of platelets, reduction in life span and ineffective production 
or all occurring together to produce thrombocytopaenia in different 
degrees.  
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HIV directly affects all haemopoietic cell lineages leading to a wide range 
of  haematological abnormalities. Earlier on in the infection (late 1980s) 
ultra-structural analysis revealed platelets were especially vulnerable to 
HIV attack as direct infection could occur through both CD4 and CXCR4 
receptors. However, immune destruction of platelets is thought to be 
responsible for the early onset of TCP suggesting early immune 
dysregulation.There is also the formation of autoantibodies due to the wide 
range of immune alterations that occur.  

The cross-reaction between gp120 of the human immunodeficiency virus 
and gp3a thrombocytes has been demonstrated as a contributing factor of 
thrombocytopenia. 

Studies have shown that HIV p24 antibodies cross-react with platelets in 
60% of cases, and thrombocyte destruction by these antibodies has been 
linked with the generation of peroxides and other reactive oxygen species. 
It has been suggested as previously mentioned that platelets in this setting 
have a shorter mean life span. Unfortunately, compensation for this 
reduced life span is not effective enough as indicated by levels of 
Thrombopoietin (TPO)which are not adequate enough to maintain 
satisfactory peripheral counts. 

A landmark research study by Cole and his colleagues revealed that 
despite a threefold increase in megakaryocyte substrate, there was no 
change in the platelet mass turnover. This indicated a disparity between 
the  marrow substrate and the circulating product. This abnormality known 
as ineffective production is characteristic of HIV thrombocytopenia, but 
not of other thrombocytopenic groups.  

Infectious diseases occurring alongside HIV may also sabotage platelet 
survival and replenishment. The Swiss group demonstrated that all patients 
with severe TCP were positive for antibodies against the hepatitis B virus 
core antigen, compared to 80% of HIV-infected persons without 
thrombocytopenia. It was therefore presumed that those with hepatic 
disease were more prone to low levels of serum Thrombopoietin, which 
led to a low production of platelets.  

Controversially, infection with Helicobacter pylori is thought to contribute 
to low platelet counts. Others have argued against this and have proposed 
that TCP in HIV-infected persons is more associated with a history of 
injection drug use/abuse (10). No significant treatment protocol exists for 
the clinical management of HIV-related TCP. However, treatment is 
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effected and mandatory for those with active acute bleeding and those with 
severe thrombocytopenia. Platelet counts can be associated with disease 
progression in HIV. Persistently low counts are a reliable predictor for 
rapid progression to AIDS. They show a more rapid decline in CD4 counts 
over time relative to those with normal platelet counts.  

After controlling for anaemia, clinical AIDS, CD4 counts, neutropenia, 
HAART and prophylaxis, Sullivan and his collaborators revealed that 
thrombocytopenia was significantly associated with decreased survival. 
All these similar findings by different study groups further emphasize the 
need for adopted standard treatment protocols for these patients.  

It has been revealed that platelets engulf HIV and Staphylococcus aureus. 
This engulfment is enhanced by platelet activation, leading to the view that 
platelets have an important role to play in the immune response against 
HIV. Alternatively, it has also been determined that platelets can transfer 
CXCR4 to CXCR4-null targets, rendering astrocytes and cardiomyocytes 
susceptible to HIV infection. This significant impact of TCP on HIV 
disease underscores even in those receiving HAART the urgent need for 
therapeutic intervention.  

Current therapy of TCP in this subgroup of patients can be divided into 
five levels. Medications utilized in the management of TCP impair the 
clearance of platelets coated with antibodies. Receptors coated with the Fc 
component of IgG (FcRs) on macrophages play an important role in the 
host’s defence against infection including immune-mediated TCP. 
Therefore, regulation of the expression of these splenic receptors is a vital 
goal in the immunotherapeutic treatment of thrombocytopenia. Destruction 
of antibody-coated platelets is inhibited by splenectomy, corticosteroids, 
danazol, intravenous immunoglobins and vinca alkaloids (vincristine and 
vinblastine). Whereas glucocorticoids discourage the expression of splenic 
macrophage Fc receptors and increase cell survival. Immunoglobulins 
contain both anti-idiotype and anti-cytokine antibodies that inhibit 
complementary activation in addition to hiding antigen-binding sites. 
Plasmapheresis may also temporarily remove antibody production and 
therefore reduce platelet destruction.  

Secondly, the therapies mentioned above can act by inhibiting antibody 
production. This mechanism is mainly associated with microbial 
pathogens such as HIV, hepatitis B, and Helicobacter pylori. It is 
suggested that treatment of these organisms is associated with 
improvement in TCP. It should be stated that this view is not universally 
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accepted as earlier stated indicating the need for further and advanced 
research. Glucocorticoids, danazol and high dose dexamethasone have 
been proposed for the treatment of immune thrombocytopenia. They are 
thought to have better effectiveness and fewer side effects than chronic 
oral corticosteroids. However, some have reported that glucocorticoids, 
which treat TCP in non-HIV patients, are not recommended in this setting 
as they are thought to directly cause an up-regulation of HIV-1 replication 
and further compromise the immune system increasing the risk of 
opportunistic infection. 

Debilitating proximal myopathy, fulminant Kaposi’s sarcoma and 
pneumocystis pneumonia are complications ascribed to the use of 
corticosteroids in HIV-infected persons. Danazol, a synthetic androgen has 
been said to be an effective drug that is beneficial in the long-term 
management of thrombocytopenia, with fewer severe side effects than 
glucocorticoids. It is thought to enhance platelet growth and block the 
effects of antibodies in destroying platelets but its overall efficacy has 
been relatively unsatisfactory. In some performed studies danazol was 
found to be the least useful in the management of TCP.  

Splenectomy though has been found to be safe and effective in the 
management of TCP in this setting. It is thought to increase CD3, CD4 and 
CD8 lymphocyte counts.Splenectomy carries its own risks of infections 
and septic complications and should only be recommended when other 
therapies have failed. Prophylactic vaccines have been used to increase the 
protection of asplenic patients against severe infections. Splenic irradiation 
has been suggested as an alternative to splenectomy using cobalt 60. 
However additional studies are required to explore the potential of this 
form of treatment.  

Intravenous immunoglobulins (IVIGs) containing IgG leads to a rapid 
recovery of platelets though the mechanism is not completely understood. 
IVIGs have been used both as prophylaxis and definitive treatment. High 
doses are given (IVIG 7S immunoglobulin 220-400mg/kg, IVIG 1gm/kg 
body weight) and two injections of 50 mls of 1 gm administered to HIV-
positive patients are useful for obtaining a rapid increase in platelet counts 
in up to 80% of cases. The maximum increase is reached by 7-10 days and 
maintained for 1-3 months. The disadvantages with IVIGs is that they are 
very expensive and scarce. So, use is usually strictly reserved for those 
with acute active bleeding and severe TCP. It is also indicated for those 
undergoing surgery(11). 
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Megestrol acetate is synthetic progesterone which was initially prescribed 
for the cachexia and anorexia of HIV but was later found to have some 
encouraging effects on patients with thrombocytopenia. It not only 
increased counts but also prolonged survival.  

Platelet transfusions would obviously provide a rapid resolution of cases 
of thrombocytopenia. However, there are significant dangers associated 
with this procedure especially in the developing world. The most serious 
of these is administrative errors leading to ABO-incompatible blood 
transfusion, transfusion related lung injury and bacterial contamination of 
platelet products. The issue of transfusion transmissible infections(TTIs) is 
also of significant importance. These include hepatitis B and C, malaria, 
syphilis, cytomegalovirus, parvovirus B19 and Chagas. Furthermore, there 
is always the threat of new emerging infectious pathogens affecting blood 
safety. 

Also of concern for HIV-infected individuals is that blood transfusions 
may accelerate HIV-I disease progression through activation of HIV-I 
expression and/or transfusion related immunosuppression. Other risks to 
be aware of are hypotensive attacks occurring in those on angiotensin 
converting enzyme (ACE) inhibitors who receive platelet transfusions 
through bedside leukoreduction filters. If the underlying condition is ITP, 
platelet transfusions are contraindicated. In this setting, the transfusion 
may fuel thrombosis and worsen clinical signs and symptoms. Platelet 
transfusions are costly since platelets have short survival spans and large 
numbers of platelet units are required for transfusion procedures. While 
packed red cells may be stored for up to 42 days, platelets cannot be stored 
for more than five days. 

Reports have demonstrated that antiretroviral therapy with Zidovudine, 
protease inhibitors, and HAART may restore platelet counts. Zidovudine 
though has the effect of increasing platelet counts but the effect is self-
limiting and rather short-lived. The counts are eventually dropping despite 
increasing the dose of Zidovudine. HAART on its own may initially 
increase platelet counts but the effect is only temporary and limited to 30-
50% of cases.  

Newer therapies being considered include cytokines. These are 
biologically active molecules produced by immune competent cells which 
regulate the immune response.  
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Some important cytokines have been identified that exert effects on 
megakaryocytes encouraging growth and differentiation. They include IL-
1, IL-3and IL-6.  

Cloning the cytokine genes has facilitated the production of large amounts 
of these cytokines which have emerged with promising results after having 
undergone clinical evaluation.  

Thrombopoietin (TPO), is a substance which mainly regulates platelet 
formation and is still surrounded by much controversy and its use is still 
undergoing clinical trials.  

Interferon-Alpha is another promising therapeutic option. It has been 
found to be useful in those with AZT resistant TCP.Its administration led 
to a significant increase in IL-6 levels in thrombocytopenic subjects and 
this explained the ability of interferon-alpha to cause an increase in 
platelet counts. As a result of these multifactorial, pathogenic mechanisms 
of thrombocytopenia in HIV, management of this condition remains a 
clinical challenge for HIV specialists and haematologists. Due to this, 
investigators are actively developing new pharmacologic interventions 
including immunotherapy. Despite the occasional rays of breakthroughs, 
there is still no standard treatment protocol for these patients who are 
largely treated independently/individually as they present.  

This should be seen as alarming as thrombocytopenic HIV-infected 
patients have the greater probability of being severely affected by this 
condition. Urgent attention is required for this unique and vulnerable 
subpopulation of patients in terms of standard treatment options. 

White Blood Cells 

Leukopenia in HIV patients has been reported severally across Nigeria and 
other parts of the world(12,13).  

The white cell counts consist of the total white cells and differentials 
which include neutrophils, lymphocytes, eosinophils, monocytes, and 
basophils, each with its ascribed function. 

There is however, a subset of cells called CD4 cells. These cells are of T 
origin, and the cluster of differentiation (CD) is a glycoprotein found on 
the surface of T helper cells, macrophages, monocytes and dendritic cells. 
HIV uses these CD4 T-cells to infect the host through its viral envelope 
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protein gp120. The subsequent binding to a CD4 receptor causes an 
alteration in the conformation of gp120 enabling HIV-1 to bind to co-
receptors also found on the host cell. These are chemokine receptors 
CCR5 or CXCR4. The other viral protein gp41, following the structural 
change allows HIV to insert a fusion peptide into the host cell that 
encourages the outer membrane of the virus to merge with the cell 
membrane. It is worthy to note that this stage of infection has been a 
subject of targeted therapy by the production of fusion peptide inhibitors. 
However, the success of this therapy is controversial as there were 
numerous complications including the early development of resistance to 
the inhibitors(14).  

On activated CD4 T-cells, CD4 molecules have the ability to interact 
directly with the T-cell receptor complex to influence immune response. 
However, on the flip side together with interacting with the T-cell receptor 
and also Class II MHC determinants, CD4 serves as a high-affinity focus 
for HIV as already stated. A similar molecular interaction initiates fusion 
between HIV-infected CD4 positive cells and uninfected cells resulting in 
the formation of multinucleated syncitia. This mechanism may in part 
explain the decline in CD4 counts. Soluble forms of CD4 generated by 
genetic engineering or solid phase peptide synthesis can completely block 
HIV infectivity and syncitia in vitro without significant apparent effects on 
T-cell immunity. Such molecules are currently being investigated for their 
therapeutic potentials.  

HIV infection gradually but surely causes a decline in the number of CD4 
cells if unchecked. Initially, the CD4 counts were used to determine when 
to commence HAART in infected patients. However more recently 
treatment is commenced once the patient is determined to be positive for 
HIV. This is thought to protect the immune system and keep away 
opportunistic infections and subsequently prolong the life of the patient. 
This also serves as a form of transmission prevention and reduction. The 
lower the HIV load in an individual the less likelihood of transmission to 
another.  

HIV infection negatively affects the response of the white cells to 
infection. NK cells have a vital role to play in HIV infection(15). Studies 
have revealed that there is a reduction in the production of interferon-  by 
NK cells. This is thought to be due to an expansion of an unresponsive 
subset of NK cells. So,reduced numbers and the impaired function of CD4 
and CD8 T-cells which also produce IFN-  could play a role in this 
impaired response. The average neutrophil count was found to be reduced 
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in a significant number of HIV-infected patients. The reasons for this are 
not fully understood but are however thought to be multifactorial. The 
lower the CD4 count the lower the mean neutrophil count, similar to what 
occurs in patients with low platelet counts. This could further predispose 
the HIV-infected patients to opportunistic infections.  

In addition, studies have found the significant occurrence of earlier forms 
of neutrophils in the peripheral blood of patients with HIV infections 
especially the metamyelocytes and stab forms. Neutrophils are the most 
common type of white cells. They make up an important part of the innate 
immune system. The neutrophils are a type of phagocyte and during the 
acute phase of inflammation are one of the early responders of 
inflammatory cells to move towards regions of inflammation. This could 
be as a result of malignancies, bacterial infections, and environmental 
exposure. They travel through blood vessels, interstitial tissue being 
facilitated by signals such as IL-8, fMLP, leukotriene B4 and H2O2. 

The absolute neutrophil count (ANC) is utilized in prognosis and 
diagnosis. Any value <1,500cells/mm3 is called neutropenia and this is 
referred to as severe if the value falls below 500. It should be emphasized 
that neutrophils play a vital role in the front-line defence against invading 
pathogens. They attack micro-organisms by phagocytosis, degranulation, 
and the generation of neutrophil extracellular traps (NETs).  

This would explain to a significant degree the suppressed immunity these 
HIV-patients suffer from making them prone to recurrent and 
opportunistic infections. The total reduction in white cell counts occurs in 
HIV infection (leucopenia). Lymphopenia is also a frequent feature in 
infected patients. These are usually related to the occurrence of lower CD4 
counts.The CD4 cells have been the best prognostic factor in HIV patients. 
Though the low number of infected cells contrasts with the importance of 
lymphopenia. Mechanisms which might explain this depletion include 
antibody dependent cytotoxicity. 20% to 50% of antibodies produced in 
vitro by B lymphocytes are directed against HIV antigens, especially the 
gp120 and gp41 viral envelope antigens. 

If this occurs in vivo it would to an extent explain the lymphopenia in 
these patients. Also, the programmed cell death of the CD4 lymphocytes 
appears to be over active in these groups of patients probably because the 
gp120 viral antigen perturbs the CD4-dependent signal for cell death. TNF 
may also play a role in early cell death infected contaminated cells.  
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It has also been shown that the erythrocyte sedimentation rate (ESR) 
increased with reducing CD4+ cell counts. However, ESR has been 
discarded as a useful tool in HIV. Studies have found extremely high 
values in patients with no symptoms and normal CD4 counts making any 
rational use of the parameter difficult. However, researchers Ndakotsu et 
al. found ESR values to be of use in monitoring HIV. It may be said that 
within the context of developing countries ESR may actually find a useful 
place in the management of the disease condition though a good deal of 
caution may need to be associated with its interpretation. 

Bone Marrow Manifestations 

Changes that occur in the bone marrow in HIV disease include 
hypercellularity, hypocellularity, trilineage dysplasia, myelofibrosis, 
serous fat atrophy, plasmacytosis, eosinophilia, lymphoid hyperplasia and 
granuloma formation. Invasion by a number of microorganisms and 
neoplasms is also known to occur including Burkitt's –like lymphoma, 
large cell lymphoma and Hodgkin's lymphoma. They all occur with 
varying degrees of frequency.  

In one study the most common finding was hypercellularity, one or more 
of the three major lineages being affected by hyperplasia, myelodysplasia 
and reticulothelial iron blockade. Plasmacytosis, fibrosis and lymphocytic 
aggregates were frequently but less often encountered. This essentially 
comprises the “AIDS pattern” of bone marrow changes occurring in the 
setting of HIV infection described by Geller and colleagues.  

Despite hypercellularity being so common, this some what contrasts with 
the peripheral cytopenias encountered especially in the late-stage  disease. 
Hypercellularity is frequently encountered with the opportunistic infection 
and HAART.  

Derangement of the myeloid erythroid ratio has followed several reports. 
Hypercellularity of the megakaryocytes has been reported by a number of 
researchers. 

As already mentioned, myelodysplasia is also the main feature of this 
organ when infected with HIV. 

One study identified erythrocytic, megakaryocytic and granulocytic 
dysplasia in decreasing order of frequency. Mechanisms responsible for 
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this dysplasia include drug toxicity, the effect of opportunistic infections 
and as a direct effect of HIV infection itself.  

In vitro evidence of the defective growth of haematopoietic progenitor 
cells from infected patients has been reported. Both cell-mediated and 
humoral inhibition of in vitro haematopoiesis have been described. An 
imbalance in the CD4-CD8 lymphocyte ratio has been shown to inhibit in 
vitro haematopoietic progenitor colony formation in these patients, 
especially a reduction in CD4 cells in cultured material.  

Anaemia and leukopenia have been significantly linked to the degree of 
myelodysplasia. While thrombocytopenia was found to correlate 
significantly with only megakaryocytic hypoplasia. Though it should be 
emphasized that the immune-mediated and antiplatelet antibody-mediated 
destruction of platelets has been shown to be a major cause of 
thrombocytopenia in HIV infected patients. Inhibition of thrombopoiesis 
also contributes to this finding.  

Anaemia linked with chronic infections, inflammatory and neoplastic 
disease which is caused by reticuloendothelial iron blockade also appears 
to be a major cause of anaemia present with HIV infection. An increase in 
bone marrow iron stores has been reported in 14-55% of HIV-infected 
patients. 

Iron deficiency is also occasionally encountered in these patients.  

It has been found that HIV patients suffering from severe malnutrition and 
weight loss tend to have gelatinous transformation or serous fat atrophy 
occurring in the bone marrow.  

Bone marrow lymphocytic aggregates have been reported widely in these 
infected patients. Some have noted a resemblance of these aggregates to 
certain types of non-Hodgkin’s lymphoma (NHL).  

Opportunistic infections are a well-known phenomenon associated with 
HIV/AIDs. They could occur in the bone marrow resulting in 
morphological changes. These micro-organisms include atypical 
mycobacteria, Cryptococcus, Histoplasma and Pneumocystis.They are all 
usually accompanied by granuloma formation.  

When the lesions are recognized the organisms can readily be 
demonstrated by special staining techniques.  
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Infection with HIV appears to run concurrently with an increased 
frequency of neoplasms many of which may occur in the bone marrow 
e.g., intermediate to high-grade B-cell lymphomas. Also, Kaposi's sarcoma 
could occur but with less frequency. HIV-related NHL shows a high 
incidence of extranodal disease which is  frequently found to involve the 
bone marrow. Also, clinically aggressive Hodgkin’s  disease often occurs 
in the advanced disease and has marrow involvement.  

Disorders of Coagulation 

It has been determined that HIV infection generates coagulation (16) 
disorders with a state of hypercoagulation sometimes predominating. The 
chronic inflammation influences thrombotic events by up-regulating 
procoagulants, reducing the effects of anticoagulants and minimizing 
fibrinolysis. Nonspecific activation by the viral replication of coagulation 
through cellular injury and apoptosis leads to tissue factor activation and 
ultimately leads to the altered production of hepatic coagulation factors. 

The production of cytokines can also enable endothelial factors to release 
tissue factor (TF), reduce endogenous anti-coagulant signals and promote 
leukocyte infiltration. 

On the flip side thrombin can feedback and cause the stimulation of innate 
immune responses through protease-activated receptor (PAR-1) signalling, 
leading to inflammatory cytokine production and increased interferon 
mediated anti-viral responses. In addition, thrombin enhances the adaptive 
immune response by activating memory CD8+ T-cells in HIV patients, 
and drives the migration of these cells to areas of tissue injury(17). 

No doubt there is a high level of immune activation in HIV infection. This 
immune dysfunction, increased levels of cytokines, and the activation of 
lymphocytes and monocytes are classical features of HIV infection. 
However most of these immunological abnormalities improve with 
HAART. Factors identified with increased inflammation in HIV infection 
include the following 1)The increased presence of other organisms such as 
CMV and other herpes viruses; 2) The mucosal epithelium of the GUT 
being destroyed by HIV which leads to a persistent movement of bacterial 
products; 3) Vital regulatory cells such as Th17 and T regulatory cells 
being continuously lost;4) Insulin resistance; and 5) Persistent HIV 
replication even during active HAART. These factors combined 
potentially contribute to cardiovascular disease (CVD) and the risk of  
other non-AIDs diseases (18). 
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Tissue factor (TF) is essential for the primary initiation and persistence of 
thrombosis. It is located on cell surfaces e.g., of monocytes which have 
been activated, as soluble cell-free TF in plasma and as cell-derived 
microparticles.  

D-dimer levels are increased in HIV infection and this correlates with TF 
expression and with soluble CD14 (sCD14), a monocyte inflammation 
marker and co-receptor for bacterial lipopolysaccharide (LPS). 

All these factors including the increased expression of TF lead to elevated 
hypercoagulation states and the subsequent effects of predisposing to 
thrombotic events and CVD (19). Apart from increased TF expression, and 
the increases in some procoagulants such as factor VIII and von 
Willebrand factor due to inflammation, there is a decline in all major 
anticoagulants (antithrombin, protein C, and protein S) and procoagulants 
dependent on liver function (e.g., fibrinogen, prothrombin and factor VII). 
The overall effect of HIV infection has been to increase the chances of 
coagulation occurring at the expense of maintaining a balance between 
anticoagulation and procoagulation, keeping the blood in a desirable free-
flowing state. 

Treatment with HAART has been shown to reverse this effect. It is 
important to mention that in the early stage of disease a procoagulant state 
predisposes, produced by the hepatic system which as the disease 
progresses to late-stage/end stage organ failure is followed by a complete 
lack of coagulation factors which results in haemorrhage. Platelets when 
activated at sites of injury or infection, interact with monocytes, 
lymphocytes and endothelial cells providing an additional link between 
HIV-mediated inflammation and increased coagulation (20).  

In HIV-positive persons platelets show higher activation, chemokine 
release and reactivity to epinephrine. Even following treatment with 
HAART, platelet microparticles remain elevated, increase TF expression 
in comparison with uninfected controls.  

Anti-viral medication has been known to contribute to increasing tissue 
factor levels by platelet activation. Abacavir is most notable for this 
causing platelet hyperactivity thereby providing a risk for myocardial 
infarction (MI).  

The coagulation system no doubt remains persistently high during long 
term HIV infection inspite of HAART administration. While the increase 
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in procoagulant potential maybe somewhat modest, epidemiological 
association with plasma D-Dimer levels suggests that increased 
coagulation could lead to increased  risk across a broad range of non-AIDS 
defining clinical diseases that manifest over years. More research is clearly 
required that should place emphasis on understanding the similarities and 
differences in altered coagulation during treated HIV disease compared to 
other disease states taking into consideration the clinical consequences and 
possible prevention modalities.  

Treatment options under review include the use of aspirin, statins and 
angiotensin receptor blockers. Others are Rosuvastatin which reduces the 
expression of tissue factor. Rivaroxaban which is a factor Xa inhibitor is 
also being considered as a treatment option.  
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Given the high epidemiology of HIV across the globe, impaired cognitive 
functions in the affected individual are on the increase. In this chapter, we 
highlight relevant information on some of the neurocognitive deficits 
associated with HIV/AIDS as well as some of the factors responsible for 
the deficits. 

Human immunodeficiency virus (HIV) is a form of virus with an affinity 
for the nervous system. The virus enters and affects the functional integrity 
of the brain resulting in the neurotoxic inflammatory responses from the 
cellular components in the cytoarchitecture of the central nervous system. 
HIV alters normal behavioural, cognitive, and motor functions in infected 
individuals. These anomalies range in intensity from mild to severe. 

The global epidemiological occurrence of human immunodeficiency virus 
(HIV) associated with neurocognitive impairment increases with clinical 
signs and symptoms characterized by neuroanatomical, neurophysiological, 
neurological and neuropsychological anomalies in long-term treated infected 
patients. Neurocognitive alteration in HIV confounds the positive outcome 
of the assessment, diagnosis, and treatment, thereby resulting in increased 
incidences, morbidity, and complexity of opportunistic and systemic 
diseases in HIV-infected patients.  

The present “up-to-date” statistical appraisal shows that there are over 30 
million individuals infected with HIV throughout the whole world and of 
this prevalence, about two-thirds of these infected individuals reside in 
sub-Saharan Africa (1). Nigeria ranks second in the total number of people 
living with HIV (2, 1). Much before the discovery, formulation, and 
introduction of highly active antiretroviral therapies, about 70% of HIV-
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infected individuals displayed neurological complications associated with 
opportunistic infections/processes (3, 1). Antinori et al. (2007) (4) 
suggested that HIV dementia is one of the most commonly deleterious 
complications observed in the affected population. Studies have also 
shown that the prevalence rate of HIV-associated cognitive impairment in 
Western and sub-Saharan Africa is about 3% to 65% (5-14, 1). In Nigeria, 
the comparatively recent introduction of antiretroviral drug therapies and 
the use of these drugs have been on the increase (16, 17). In countries 
where these medications are widely available, regression in the relative 
frequency of occurrence of HIV dementia has been recorded (18). 
However, the occurrence has been discovered to remain on the increase 
and to primarily affect infected individuals with the earlier stage of the 
disease (19, 18). 

The global incidences of cognitive impairment progress with increasing 
systemic disease, and neuropsychological decline is uncommon during the 
asymptomatic phase of HIV infection (20). More importantly, the subtle 
but detectable model of cognitive deviation occurs prior to the 
manifestation of acquired immune deficiency syndrome (AIDS), and 
subtle alterations in neuropsychological processes in an HIV-infected 
individual without cognitive impairment present a higher risk of 
subsequent AIDS and death (21).  

HIV continues to be a leading health challenge in the developed and 
developing world. In the early years of the HIV global pandemic, the 
cognitive and practical effects of HIV were devastating and overwhelming 
for infected individuals and their respective families (22). About half of 
the people living with HIV have some form of the HIV-associated 
neurocognitive disorder. 

Neurocognitive Deficits Associated with HIV 

HIV-associated encephalopathy and dementia were among the familiar 
and frequent medical diagnoses in patients with AIDS at the time of death 
(23, 22). The epidemiological proportion of HIV-infected people who are 
between 45 and 50 years of age is approaching about 50% in the 
developed nations of the world and this is due in large part to the 
introduction of the effectiveness of the highly active antiretroviral 
therapies (24); however, HIV-associated neurocognitive disorders remain 
prevalent (25). HIV-infected adults over 55 years of age comprise the 
fastest-growing age group in the HIV-positive population (26, 22), and 
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advanced age at the time of seroconversion increases the risk for 
neurocognitive dysfunction (27, 22).  

Before the availability and accessibility of antiretroviral drugs, 
neurocognitive dysfunction in the form of dementia is evident in about 
30% of the HIV-infected individuals (28). According to the American 
Academy of Neurology (AAN), there are three classifications of the 
neurocognitive disorder associated with HIV, these include: 

1. Asymptomatic neurocognitive impairment (ANI); 
2. Mild neurocognitive disorder (MND); and 
3. HIV-associated dementia (HAD). 

Asymptomatic Neurocognitive Impairment 

This is the most frequently encountered and prevalent (about 40-60%) 
form of HIV-associated neurocognitive disorders (HAND) (29). ANI is 
characterized by a mild decrease in cognitive processes and loss of 
attention and concentration, and from the statistical point of view, it was 
quantified to be lower than a standard deviation of one, with a mean of 
demographically modified normative grades in daily physical activities. 
This significant decline is very difficult to analyze but best evaluated using 
neurocognitive assessment tools (30). The evaluation of ANI in HIV-
infected individuals is often done via specialized neurocognitive 
examination and may not be apparently clinical. This form of cognitive 
impairment is characterized by alteration on neurocognitive examination 
with no evident accompanying modification in daily functioning, it does 
not include delirium and dementia, and there is no indication of the 
preexisting aetiology of ANI (25). In ANI, the psychological tests of 
neurocognitive functions which include fine motor movements, memory, 
and higher executive functions can detect substandard performances in one 
or more areas that are too difficult to be noticed by the HIV-infected 
individual or their families and or relatives. Early assessment and 
diagnosis help in the timely identification of patients at further risk of a 
later and more marked functional decline in cognitive processes (29).  

ANI impairs health outcomes, occupational, and psychosocial functioning, 
and quality of life (31, 32, 22). Swift and rapid clinical treatment at the 
early onset of ANI proved to be most beneficial in achieving abatement or 
most importantly, a marked delay in the advancement of the deleterious 
disease.  
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Mild neurocognitive disorder (MND) 

This is associated with mild functional impairment and cognitive 
difficulties. The neuropsychological examination for MND assesses the 
following skills in the infected individuals: attention, accuracy of 
information processing, verbal (language) fluency, learning and memory, 
psychomotor skills, sensory perceptions, and working memory. This form 
of cognitive impairment produces mild alteration and interference in daily 
functions, including at least one of the following: diminished mental 
intelligence, impaired efficiency in household management, and also 
diminished social functions. It does not include delirium and dementia, 
and also, there is no evidence of any form of pre-existing aetiology for 
MND (33, 34). 

HIV-associated dementia (HAD) 

HIV-associated dementia (HAD) is a clinical diagnosis associated with 
cognitive impairment in HIV-infected patients. Its resultant outcome is 
neuronal cell death (35). Patients with HAD are at risk of developing 
delirium and this makes it very hard to diagnose as the patients present 
distinct mental states to different clinicians depending on when the 
infected individuals are examined. HAD affects approximately two-thirds 
of AIDS patients (36) and also contributes to severe cognitive impairment 
and dementia in individuals below 60 years of age (37). HAD is usually 
observed in seropositive individuals who have CD4 cells at an all-time 
level below 200/mm3 (35). During the early clinical stages of HAD, the 
principal complaints are: 

i. slow psychomotor activities; 
ii. impairment of short-term memory;  

iii. low mood. 
 

The symptoms associated with HAD appear to be mild and/or moderate at 
the earliest stage of the anomaly, but include some alteration of the normal 
daily routines of properly managing financial requirements, following and 
identifying directions, reading, learning, and memory. Many of these 
clinical and psychological symptoms are frequently indistinguishable from 
other types of dementia, misinterpreted as inactive or overlooked because 
the signs are below clinical perceptions, but as the symptoms become 
more clinically intense, they progress to involve multiple topographies and 
associated areas of the brain that regulate long-term memory, name and 
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facial recognition, language expression and comprehension, and 
organization and management (35).  

Like many of the neuropsychiatric complications associated with HIV and 
AIDS, HAD shares symptoms common to depression, anxiety, and 
psychotic disorders that may be mistaken for other brain diseases. Major 
depression symptoms of low mood, loss of pleasure and enjoyment, 
alteration in sleep pattern, and loss of weight gain are prevalent in HAD 
(35). A smaller group of affected patients experiences psychotic delusions, 
higher visual or auditory hallucinations, or mania-type symptoms. With 
these series of clinical and psychological symptoms, HAD appears to 
rapidly evolve into the AIDS dementia complex and finally ends in death 
about two years after medical diagnosis (38). 

Within the central nervous system, HIV can promote modifications in the 
activities of the enzymes of carbohydrate metabolism and of the enzymes 
of glucose metabolism. After the entrance of the virus into the host 
genome, it causes the release of deleterious biomolecules such as 
cytokines, eicosanoids, quinolinic acid, and superoxide anions, and can 
activate the N-Methyl-D-aspartate (NMDA) receptors, which often trigger 
neuronal toxicity, resulting ultimately in cognitive shortfalls. Activation of 
glial cells plays an important role in neuron alteration and neurocognitive 
deficits associated with HIV infection (39, 40). Glial cell activation 
signifies an inflammatory process which often precedes neuronal loss. 
Cognitive deficits associated with this are found primarily in the white 
matter of the frontal cortex and basal ganglia (41-44, 31). 

Biomolecules associated with HIV such as HIV proteins, and HIV Tat-
protein, exhibit neurotoxic potentials. These biomolecules disrupt the 
functional integrity of neurons and glia cells in the CNS and also 
contribute to neurodegeneration and neuron cell death, which in turn leads 
to disruption in the physiology and morphology of synapses in the infected 
regions of the brain. The ability of HIV to interfere with neural stem cells 
also modifies the physical and molecular processes involved in 
neurogenesis and neuronal regeneration within the CNS (45). 

Neurocognitive shortfalls in HIV-associated neurocognitive deficits are a 
worldwide anomaly that affects phenomena such as the rate of information 
processing, executive functions in higher centres of the brain, 
psychomotor abilities, attention and episodic memories, sleeping patterns, 
mental acuity, cardiovascular processes, and language perception. 
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Neuropathological Deviations Associated  
with Cognitive Impairment in HIV 

After an individual is infected with HIV, the virus enters the brain, and the 
brain continues to be a continuous pool of supply for the virus even in 
individuals receiving combination antiretroviral therapy (cART) (46). The 
absence of circulating HIV–RNA in the blood and cerebrospinal fluid does 
not signify that infected individuals are free of the virus, its adverse effects 
on immunity, or at risk for the HIV-associated neurocognitive disorder 
(47). The continuous and increasing reduction of the neuronal population 
occurs in patients with chronic HIV regardless of the successful pharmaco-
intervention by cART (48), signifying that HIV is capable of causing the 
neurodegenerative alteration or that both are occurring in the brain of 
infected individuals.  

Phosphorylated tau 

Neurofibrillary tangles made up of hyperphosphorylated tau (pTau) are 
another significant characteristic feature of Alzheimer’s disease (AD) 
observed in people with HIV. Unlike amyloid plaques, pTau occurs in the 
majority of older adults (22). However, at earlier ages, elevated pTau is 
seen in the brain of an individual infected with HIV rather than in healthy 
controls (49). Although pTau levels appear to be unconnected to HIV viral 
load levels in the brain (50), pTau is connected with the activation of 
microglial cells.  

Tau phosphorylation in HIV arises from the activities of pro-inflammatory 
cytokines and viral proteins that modify amyloidosis, which precede the 
formation of tau tangles (33). Higher levels of the tau tangles are also 
dependent on the cART treatment (49). In the context of HIV, pTau is 
present in the entorhinal cortex and hippocampus and the surrounding 
areas (49), which mimics a similar activity observed in a normal aging 
process as well as AD (51). Some of the studied neurodegenerative 
alterations associated with cognitive deficits in incidences of HIV include: 

Accumulation of Beta-amyloid 

Accumulation of beta-amyloid (A ) is a pathological characteristic of 
Alzheimer’s disease (AD) that has also been found to exist in HIV (52, 
53), though A  anomalies are more consistent in AD than in HIV, most 
especially among younger individuals infected with HIV. A common risk 
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factor for A  deposition in HIV is increasing age (22), but evidence from a 
recent study suggests that HIV and aging independently affect A  
deposition (54). In HIV, amyloid plaques tend to be diffuse, and plaque 
depositions occur in neuronal bodies and along axonal paths (52, 53, 55). 
In AD, neuritic plaques occur in extracellular space (56), but 
neuropathology studies suggest that, in HIV, A  accumulates and is 
preferentially diffuse in the basal ganglia, frontal lobe, and hippocampus 
(57). Evidence has shown that long-term use of cART enhances A  
accumulation (52).  

Altered Blood–brain barrier 

The permeability of the blood–brain barrier (BBB) is modified in HIV, 
allowing the discharge and outflow of noxious substances, including 
infected macrophages from the blood into the brain parenchyma. HIV 
affects neuronal endocytosis, which on the other hand modifies the 
functional integrity of the microvascular endothelial cells that make up the 
BBB (58). HIV disrupts the integrity of tight junctions and the 
upregulation of adhesion molecules and therefore enhances the virus to 
pass through the BBB (59). The dysfunction of the BBB in incidences of 
HIV has been associated with the accumulation of A  (60).  
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The complications from human immunodeficiency virus (HIV) infection 
are multi-systemic in nature, the occurrences of which may be the reason 
for seeking medical help and eventual diagnosis of the condition. Over a 
fifth of HIV- infected people are undiagnosed and could present for the 
first time with acquired immune deficiency syndrome-defining conditions 
(1). Many complications of HIV infection are due to its chronic manner, 
while others arise as a result of the effect of therapy. These complications 
are global and affect many organs or systems in the human body. The 
chapters that follow will discuss the details of these complications. 

Gastrointestinal Tract (GIT) 

The association between HIV infection and GIT complications is well 
studied. Candidal infection may affect the mouth making the swallowing 
act very painful. When the oesophagus is involved a sharp substernal pain 
may be experienced. Patients with low CD4 lymphocyte counts equal to or 
lower than 200/mm3 may develop aphthous ulcers caused by 
Cytomegalovirus or Herpes simplex virus (2). It is important to exclude 
bacterial infection and confirm diagnosis with a biopsy. 

Adults with HIV infection often experience bouts of diarrhoea. In a study, 
about 4 out of 10 such patients were reported to have had at least an 
episode of diarrhoea in the preceding 30 days (2). Gut motility is affected 
when HIV invades the autonomic nervous system causing HIV-induced 
enteropathy (3). 

A bizarre complication in some HIV-infected patients is ileocecal fistula. 
The aetiological factor is Histoplasma capsulatum infection, which is 
identified with Internal Transcribed Spacer Primer Sets that reveals the 
fungal agent. Histoplasma capsulatum infection or Histoplasmosis is an 
opportunistic infection seen in immunocompromised individuals. Its 
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disseminated variant occurs in 95% of cases in HIV-infected patients (4). 
More common manifestations aside from bowel perforation include fever, 
abdominal pain, diarrhoea, and bleeding (5). The ileocecum and colon are 
mostly affected though the small bowel could also be involved. 

Visceral involvement of Kaposi Sarcoma is common in AIDS patients but 
many times it is asymptomatic. At post-mortem, areas of involvement 
include the lungs, stomach, bowel, spleen, and liver (6). Rare cases of 
appendicitis and bowel obstruction have been reported as a result of 
Kaposi Sarcoma (7-9). Regression of Kaposi Sarcoma occurs following 
commencement of highly active antiretroviral therapy. 

Hepatobiliary and related Complications 

Cholecystitis, especially the acalculous type is not uncommon in HIV-
infected individuals. Associated biliary stone formation however is not 
increased in incidence. Pancreatitis when it occurs is mainly due to 
antiretroviral drugs used in treating patients (10). Chronic liver disease of 
viral aetiology could be a co-morbid condition in HIV infection and this 
has made it mandatory to screen for viral hepatitis whenever HIV infection 
is diagnosed in any individual (11, 12). 

With HIV infection, a person is more likely to develop hepatocellular 
carcinoma. This occurs because of a compromised immunity leading to 
failure to fight pre-cancerous conditions. At-risk populations should 
therefore be screened with an abdominal ultrasonography (13).  

Cardiopulmonary Complications 

HIV infection increases the risk of cardiovascular disease by causing the 
elevations of cytokine with associated chronic inflammation of the 
vascular endothelial bed (14). The vascular damage is then compounded 
by metabolic derangement and the use of antiretroviral drugs. Higher 
levels of myocardial infarction and atherosclerotic changes have been 
reported in HIV patients (15, 16). Myocarditis and pericarditis have been 
reported, though their occurrence is dwindling probably due to a 
combination of highly active antiretroviral therapy (17). 

Pneumocystis jiirovesi is common in HIV infection. It may be the 
presenting condition in yet-to-be diagnosed HIV patients (18). Patients 
present with a non-productive cough, fever and dyspnoea on exertion. The 
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appearance of interstitial infiltrates on the lung fields gives out the 
diagnosis radiologically. Opportunistic microorganisms such as Legionella 
species may also cause atypical pneumococcal infections. The incidence of 
pulmonary cancer and pulmonary hypertension may be increased (19, 20). 
It is also known that emphysema may develop early in cigarette smokers 
with HIV leading to chronic obstructive airway disease (21). 

Genitourinary Complications 

Renal complications attributable to antiretroviral drugs occur. 
Hypertension and diabetes-related chronic kidney disease do occur in 
HIV-infected patients (22). The incidence of HIV nephropathy has 
remained the same in these patients (23). HIV-associated Nephropathy is a 
cause of renal failure mostly in people of African descent (24). The 
underlying pathology is that of sclerosing glomerulopathy with associated 
proteinuria. It often progresses to end-stage renal disease (25). Apart from 
hypertension and diabetes mellitus which are known causes of chronic 
kidney disease, co-infection with Hepatitis C is a contributory factor (26). 
It may have a prevalence of nearly 50% among HIV patients (27). These 
patients should therefore be screened for kidney disease at the time of 
diagnosis. 

Neuropsychiatric Complications 

In its advanced stage, HIV infection can affect the brain and the spinal 
cord when the vascular endothelial tissues in these places are destroyed 
and microorganisms such as Toxoplasma gondii and Cryptococcus 
neoformans are implicated in this process (28). Neurologic symptoms 
often reflect the locations of the causative infections and malignancies.  

Patients with low CD4 lymphocyte counts may develop HIV-related 
neurocognitive disorders, which may be mild or severe (29-31). Dementia 
is an AIDS defining situation in HIV infection. In this condition, there 
may be 2 or more cognitive deficits that may include memory loss and 
abnormalities in neurological function, which may impair daily activities. 
The HIV Dementia scale is an instrument used in assessing the condition 
(32). The management of these patients is often difficult. Also, early onset 
Alzheimer’s disease is becoming increasingly common even in well-
managed cases of HIV infection (33). 
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Neuropathy is usually a neurological manifestation in HIV infection. This 
condition is usually made worse by antiretroviral therapy and other co-
morbid conditions such as diabetes (34). Nearly half of HIV patients may 
develop chronic psychiatric disorders (35). 

Musculoskeletal Complications 

Patients with HIV infection are exposed to an increased risk of 
osteoporosis development (36). There may also be a higher incidence of 
pathological fractures (37). Patients are also susceptible to the 
development of osteomalacia. Osteonecrosis manifesting as joint stiffness 
may also occur especially at the groin. 

Metabolic and Endocrine Complication 

Many metabolic abnormalities, e.g., diabetes, are due to the usage of 
antiretroviral drugs which adversely affect the pancreas and other 
endocrine glands (38). Patients should therefore be screened initially for 
glucose and lipid disorders and at least annually subsequently (39). 
Irregular menses and premature ovarian failure may occur in women as a 
result of the affectation of the hypothalamo-pituitary-ovarian axis (40). 
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The eye is the organ of sight and one of the most sensitive special organs 
normally referred to as the window of the body. AIDS, which represents a 
syndromic disorder of the human following a period of infection with 
HIV, is one of the common systemic diseases which first manifests in the 
eye. All parts of the eye are prone to various manifestations of HIV/AIDS 
including the orbit, eye adnexae, and anterior and posterior segments of 
the eye. 

The effects of HIV/AIDS on the eye could be from the disease itself or as 
a result of toxicity from the drugs used in the treatment of the disease. 
Examples of these various manifestations which could serve as HIV 
markers sometimes include among others orbital cellulitis, Kaposi’s 
sarcoma, Squamous cell conjunctivitis, Herpes Zoster Ophthalmicus and 
CMV retinopathy. These and more are the subject of this chapter.  

Features of most systemic diseases e.g, Diabetes mellitus, Hypertension, 
leukaemia, etc incuding AIDS usually first manifest in the eye . Of all 
people living with HIV globally, 9% of them live in Nigeria (1). Although 
HIV prevalence among adults is remarkably small (3.2%) compared to 
other sub-Saharan African countries such as South Africa (19.1%) 
and Zambia (12.5%), the size of Nigeria's population means that there 
were 3.2 million people living with HIV in 2013 (2). Young adults aged 
21 to 30 years were most affected with eye manifestation in a study carried 
out in Nigeria where 97.5% of the HIV patients had refractive errors, and 
25% had reduced vision (3, 4). 
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How does HIV affect the eye?  

HIV breaks down the body’s immune system. This makes the eye and 
other parts of the body susceptible to infection. About 70% of those with 
advanced AIDS are known to experience eye disorders (5). 

 It must be noted that the way the disease manifests in the tropical 
environment may be quite different from that of developed economies. 
These differences are due to many factors among which are the available 
treatments for the virus, opportunistic infections and the pattern of their 
infections (6). Figure 1 shows the anterior and posterior segments of the 
eye (7). 

Ocular features 

All parts of the eye are prone to various manifestations of HIV/AIDS 
including the orbit, eye adnexae, and anterior and posterior segments of 
the eye. The effects of HIV/AIDS on the eye could be from the disease 
itself or as a result of toxicity from the drugs used in the treatment of the 
disease. The common presentations of HIV/AIDS on the eye are hereby 
enumerated as follows (8). 

1. Orbit  
Orbital cellulitis which is inflammation of the orbital contents 
located behind the orbital septum usually occurring from 
contiguous sinus infections and B-cell lymphoma. 

2. Lids/Adnexae 
These include the external eye structures like the lids, caruncle, 
punctum, lacrimal glands and the nasolacrimal duct channels. 
Blepharitis, Kaposi’s sarcoma, multiple molluscum lesions and 
herpes zoster ophthalmicus (HZO) may occur.  

3. Anterior segment  
The conjunctiva, cornea, anterior part of the lens and anterior parts 
of the uvea (iris and ciliary body) make up the anterior segment.  
a. Conjunctival Lesions may be from Kaposi’s sarcoma, squamous 

cell carcinoma, and microangiopathy;  
b. Corneal Lesions such as keratitis due to microsporidia, herpes 

simplex, and HZO. Keratoconjunctivitis sicca otherwise known 
as dry eye can also occur; 
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c. Uveal lesions like anterior uveitis which can result from HZO 
or secondary to systemic drug toxicity from rifabutin and 
cidofovir. 
Recurrent anterior uveitis may also occur especially in Africa. 

4. Posterior segment 
The posterior segment is made up of the posterior part of the lens, 
the choroid, retina and optic nerve. Any of these structures can be 
affected since they are all vascularized. The manifestations 
following infection from HIV/AIDS can be any of the following: 
a. HIV microangiopathy;  
b. HIV retinitis; 
c. Cytomegalovirus retinitis; 
d. Progressive outer retinal necrosis; 
e. Choroidal pneumocystosis; 
f. Toxoplasmosis – frequently atypical; 
g. Choroidal cryptococcosis; 
h. B-cell intraocular lymphoma. 

5. Neuro-ophthalmic manifestations  
a. Optic Neuritis; 
b. Optic atrophy; 
c. Neuroretinitis; 
d. Ocular motility disorders secondary to CNS involvement like 

cerebral toxoplasmosis, neurosyphilis, cryptococcal meningitis, 
and progressive multifocal leucoencephalopathy. 

This chapter will, however, focus on some specific ocular 
manifestations which are often used as markers for HIV infection in 
the tropical environment and other commonly occurring general 
features of HIV/AIDS and the eye. 

Markers of HIV/AIDS in Africa 

Herpes Zoster Ophthalmicus (HZO), recurrent anterior uveitis, squamous 
cell carcinomas and Kaposi's sarcoma have been identified as markers of 
HIV/AIDS in Africa. This means that the occurrence of any of these could 
signify the presence or onset of HIV/AIDS infection (9, 10). 
 
Kaposi’s sarcoma appears as purple-red swellings on the Negroid 
skin/eyelids, or a red, fleshy mass on the conjunctiva in Caucasians 
(Figures 2 and 3) (11).  
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Conjunctival Squamous cell carcinoma 

The association of HIV with Conjunctiva squamous cell carcinoma has 
been well documented (12, 13, 14). It is often used as a marker for HIV 
infection in Africa. Hence it may be the first presenting sign of HIV, 
especially in young adults. It usually presents as a florid growth in the 
limbal region of the bulbar conjunctiva; however, other parts of the 
conjunctiva may not be spared. 
 
 Death is uncommon and it very rarely invades the eyeball or adjacent 
structures. A 100% cure rate has been achieved using margin free surgery, 
which is followed by cryotherapy or radiation. Treatment involves 
complete excision with a wide tumour-free margin. Confirmation of 
spread may necessitate adjuvant therapy with cytotoxic agents like 
mitomycin C and 5-fluorouracil (Figure 4).  

Herpes Zoster Ophthalmicus 

Herpes Zoster Ophthalmicus (HZO) is an infection caused by human 
herpes virus 3 also known as varicella-zoster virus – the same virus 
responsible for chicken pox.  

HZO usually occurs following a reactivation of a latent infection of the 
trigeminal nerve secondary to depressed immunity by HIV. The 
ophthalmic division of the trigeminal nerve is usually commonly affected 
and it manifests with rashes in the affected dermatome, conjunctivitis, 
keratitis and anterior uveitis.  

Treatment usually takes a prolonged course and is usually resolved with 
the control of the underlying HIV/AIDS (Figure 5). 

HIV microangiopathy 

Retinal microangiopathy is the most frequent retinopathy in patients with 
AIDS, developing in up to 70% of patients, and is associated with a 
declining CD4+ count. Postulated causes include immune complex 
deposition, HIV infection of the retinal vascular endothelium, 
haemorheological abnormalities and abnormal retinal haemodynamics. 
Cotton wool spots, capillary abnormalities, and retinal haemorrhages are 
signs that could be seen. The lesions may be mistaken for early CMV 
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retinitis. However, in contrast to CMV, lesions are usually asymptomatic 
and almost invariably disappear spontaneously after several weeks. 

Cotton wool spots could be due to several causes. Any process that leads 
to small retinal arterioles could result in diabetes, hypertension, severe 
anaemia, HIV, or hypercoagulable states, thrombocytopenia, Behçet's, 
viruses, connective tissue disorders, Lues, and many other conditions.  

Cytomegalovirus retinitis 

Cytomegalovirus (CMV) retinitis is the most common opportunistic ocular 
infection among patients with AIDS in the developed world. Since the 
advent of HAART, its incidence has declined and its rate of progression 
reduced, even in patients with low CD4+ T cell counts. It also appears that 
the rates of complications are less than in the pre-HAART era. However, 
in the tropical environment, CMV retinitis is not that common as most of 
the patients do not live long enough to develop it or where they do develop 
it, they are too sick and bedridden with other manifestations of HIV to 
bother themselves with the eye complaint. With the availability of 
HAART now in the developing world, these patterns may change with 
time.  

CMV retinitis may be indolent or fulminating: indolent retinitis frequently 
starts in the periphery and progresses slowly towards the posterior pole. It 
is usually characterized by a mild granular opacification associated with a 
few punctate haemorrhages, but vasculitis is absent while fulminating 
retinitis is characterized by mild vitreitis; vasculitis with perivascular 
sheathing and often associated with retinal haemorrhages. 

A “brushfire-like” extension along the course of the retinal vascular 
arcades may involve the optic nerve head. Retinal detachment associated 
with large posterior breaks may occur in the uncontrolled disease which 
may require vitreoretinal surgery and the use of silicone oil tamponade 
(Figures 6a & 6b). Systemic treatment involves either the sole use or 
various combinations of Valganciclovir, Ganciclovir, intravenous 
Foscarnet, and intravenous Cidofovir. Intravitreal treatment includes the 
use of the Ganciclovir slow-release device, and the intravitreal injection of 
Ganciclovir, Fomivirsen or Cidofovir. 
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Progressive retinal necrosis 

Although progressive retinal necrosis (PRN) (formerly progressive outer 
retinal necrosis – PORN) occurs predominantly in AIDS, it may also occur 
in patients with drug-induced immunosuppression. PRN is a rare but 
devastating necrotizing retinitis caused by the varicella-zoster virus. 
Probably as a consequence of the profound immunosuppression of the 
host, it usually behaves aggressively. 

It presents as a rapidly progressive visual loss which is initially unilateral 
in 75% of cases often associated with minimal anterior uveitis and 
vitreitis. Features include yellow-white retinal infiltrates, full-thickness 
retinal necrosis, early involvement of the macula, and vitreous 
inflammation which is usually late and reflects extensive retinal necrosis. 

Diagnosis is done using a Specific PCR-based diagnostic assay for 
varicella zoster virus DNA performed on vitreous samples. Treatment 
involves intravenous and intravitreal Ganciclovir and Foscarnet. Even 
when instituted early the results are often disappointing. Vitreoretinal 
surgery for retinal detachment often also yields poor results (Figure 6b). 

Exacerbated infections 

Herpes simplex corneal ulcers behave abnormally by appearing more 
peripheral instead of central. Toxoplasma choroidal retinitis appears very 
fulminating with loss of vision, while anterior uveitis may become 
fulminating, recurrent and bilateral especially in a young individual. 
Opportunistic infections with protozoa (e.g., Toxoplasma gondii and 
Cryptosporidium spp.), viruses (e.g., CMV, HSV), fungi (e.g., 
Pneumocystis jirovecii, Cryptococcus neoformans and Candida albicans), 
and bacteria (e.g., M. avium-intracellulare and Bartonella henselae) may 
occur with HIV infections. 

Eye features in Children 

An alarming proportion of 90% of babies who acquire the disease from 
infected mothers is found in sub-Saharan Africa. Among the 
undernourished children, a prevalence rate of infection up to 25% has been 
seen while CMV retinitis occurs in 3.4% of children who have <50/mL of 
the CD4 count. 
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Congenitally acquired herpes zoster in new-borns occurs due 
to transplacental infection with varicella zoster virus.  It can lead to 
congenital abnormalities. The zoster virus infection may be acquired 
transplacentally, typically manifesting after birth as cutaneous scars 
and eye and limb abnormalities. Symptoms are serious if infection occurs 
in the 3rd trimester or late pregnancy. Acyclovir is given in a dose of 1000 
mg/day orally for five days. Topical Acyclovir is applied to the skin or the 
ophthalmic lesions repeatedly (11, 15).    

The treatment depends upon the particular disease and presentation. It is 
important to note that antiviral drug treatments help in maintaining the 
health of the immune system. This then assists in reducing the risk of 
developing HIV-related eye diseases. Routine eye examinations by an 
ophthalmologist are advocated for HIV infected persons in order to detect 
any problems as early as possible in order to reduce blinding 
complications. Untreated cytomegalovirus (CMV) retinitis in a severely 
immunodeficient patient, presents early in the AIDS epidemic, before the 
availability of anti-CMV drugs or antiretroviral drugs (6, 15). 

The introduction of highly active antiretroviral therapy (HAART) in 1996 
was a watershed event in the history of the AIDS epidemic: “a revelation,” 
said Dr. Heiden, “Immune recovery became a reality, and new cases of 
CMV retinitis largely disappeared over the next year or two” (6, 16). 

Conclusion 

Before HAART, there were blinding infections but their incidence has 
now reduced. Economic status also influences the treatment and that is 
where the problem really lies in the developing countries. We, however, 
appreciate the efforts of several NGOs that have been helping with the 
provision of these drugs for free. 
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Table 1. Suggested management protocol for Herpes Zoster 
Ophthalmicus copyright @ (15) 

Infection Treatment 

“Shingles” 
Acyclovir (Zovirax) 800 mg orally five 
times daily for 7 to 10 days 

Skin Apply cool compresses 

Blepharitis/Conjunctivitis 
Topical lubrication. 
Topical antibiotic. 

Epithelial keratitis Debridement or none 

Stromal keratitis Topical steroids 

Neurotrophic keratitis 

Topical lubrication 
Topical antibiotics  
Tissue adhesives and protective contact 
lenses to prevent perforation 

Uveitis 

Topical steroids  
Oral steroids  
Oral acyclovir 

Scleritis/Episcleritis 
Topical non-steroidal anti-inflammatory 
agents and/or steroids 

Acute retinal 
necrosis/Progressive outer 
retinal necrosis 
 

IV acyclovir (1,500 mg per m2 per day 
divided into three doses) for 7 to 10 days, 
followed by oral necrosis – acyclovir 
(800 mg orally five times daily) for 14 
weeks (12) 
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Figure 1: Shows the gross sagittal section of the eyeball (7) 
Copyright @ https://owlcation.com/stem/Anatomy-of-the-Eye-Human-Eye-
Anatomy-Accessed on 15-2-18 
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Figure 2: Kaposi’s Sarcoma 
Examples of sarcoma – Lid and Conjunctival lesions (11) Photos: Philippe 
Kestelyn 
 

 
 
Figure 3: Kaposi’s Sarcoma of the conjunctiva 
Copyright – 2010-2012 South Sudan Medical Journal. Eye Complications of 
Acquired Immune Deficiency Syndrome (AIDS ...  
www.southsudanmedicaljournal.com)  
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Figure 4: Squamous cell carcinoma of the conjunctiva 
Eye Complications of Acquired Immune Deficiency Syndrome (AIDS ..  
www.southsudanmedicaljournal.com)  
 

 
 
Figure 5: Features sen in Herpes Zoster Ophthalmicus  
HZO showing the demarcation affecting one side of the face (picture on left). HZO 
causing upper eyelid cicatricial ectropion (upper right). HZO with severe corneal 
involvement (bottom right) © Susan Lewallen & Philippe Kestelyn (bottom right). 
Copyright @ Community Eye Health Journal » Herpes zoster ophthalmicus in 
HIV/AIDS. Community Eye Health Vol. 16 No. 47 2003: 35-36.  
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Figure 6a: Cotton wool spots 
 "These yellow-white spots are called cotton wool spots. They are caused by retinal 
nerve fiber layer microinfarcts. Exploded retinal ganglion cell axons extrude their 
axoplasm like toothpaste around the optic disc and along the temporal vascular 
arcades.” 
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Figure 6b: HIV positive patient who presented with bilateral retinitis, OD>OS. The 
patient presented with dull eye pain, decreased vision and floaters.  
 “HIV positive patient who presented with bilateral retinitis, OD>OS. The patient 
presented with dull eye pain, decreased vision and floaters. The exam revealed 
cotton-wool spots, retinal haemorrhages, exudates and perivascular sheathing. A 
moderate vitreitis, OD>OS, was noted on an exam as well”. 
Copyright @  
www.reviewofoptometry.com/content/c/45047/dnnprintmode/true/skinsrc/  
Accessed on 4/3/2016.  
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The vast majority of people infected with the Human Immunodeficiency 
Virus (HIV) will develop manifestations in the head and neck region. 
While there are no Acquired Immune Deficiency Syndrome (AIDS)-
defining conditions specific to this region, many AIDS-defining lesions do 
manifest in the region. A wide spectrum of problems commonly found in 
association with HIV infection are also commonly seen in the head and 
neck. In addition, the finding of certain head and neck pathologies 
constitutes grounds for offering HIV testing to a patient. Most patients will 
initially present to the General Practitioner and to other clinicians who are 
not Infectious Diseases specialists or Otolaryngologists. It is important, 
therefore, for all clinicians to have a good understanding of the Ear, Nose 
and Throat manifestations of HIV infection. This facilitates early diagnosis 
as well as prompt, comprehensive and appropriate care. This chapter 
discusses the common head and neck manifestations associated with HIV 
infection. 

More than 70% of patients with Human Immunodeficiency Virus (HIV) 
infection will at some stage present with a Head and Neck or an Ear, Nose 
and Throat manifestation, many of them with multiple lesions (1, 2, 3, 4). 
There are no Acquired Immune Deficiency Syndrome (AIDS)-defining 
conditions specific to the Head and Neck, but many AIDS-defining lesions 
do manifest in the Head and Neck and a wide variety of pathologies 
associated with HIV infection are also commonly seen. In addition, there 
are a number of lesions which if found are indications for offering HIV 
testing to a patient. A thorough understanding of these HIV related 
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problems is essential to facilitate early diagnosis as well as comprehensive 
and appropriate care of the HIV-infected patient. For clarity, the topic is 
approached by considering the nature of pathologies (cutaneous and 
mucosal lesions, inflammatory and infective conditions, neoplasms, and 
neurologic damage) and the sites affected (the skin and the face, the nose 
and paranasal sinuses, the external, middle, and inner ear and skull base, 
the oral cavity, the salivary glands, pharynx, larynx, upper oesophagus, 
and the neck). It is to be noted, however, that there is a considerable 
overlapping of categories by several of the lesions. 

Head and neck manifestations of HIV infection  
(Classified by Pathology) 

Cutaneous and Mucosal Lesions 

Cutaneous disorders are very commonly encountered in HIV-infected 
patients. Up to 90% suffer from skin diseases during their course of illness 
and skin disorders may be the first manifestation of HIV disease (5). The 
spectrum of these disorders is wide and includes skin infections, 
inflammatory conditions, cutaneous malignancy and miscellaneous 
manifestations including drug reactions. In theory, any of the skin 
manifestations may be present in the head and neck, but the actual 
manifestation is determined by the immunologic state, the concurrent use 
of medication and the pattern of infections in the locality, and the number 
and degree of manifestations worsen with deteriorating immunity (5, 6, 7). 
Thus, while head and neck cutaneous manifestations can even be seen 
early, the occurrence and number of lesions increase with advancing 
disease. Common head and neck cutaneous lesions include candidiasis, 
recurrent aphthous ulcers, Kaposi's sarcoma, oral hairy leucoplakia, 
molluscum contagiosum, herpes simplex, herpes zoster (shingles), 
psoriasis, seborrhoeic dermatitis and mucosal dryness from salivary gland 
disease as shown in Table 1. The management of skin disease is important 
for cosmetic reasons, self-esteem and quality of life issues. Even minor 
conditions should not be overlooked, and the dermatologist is in the best 
position to manage these lesions especially if refractory to normal 
treatment. 
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Table 1: Common Head and Neck Manifestations of HIV (by 
pathology) 
 

Cutaneous and 
Mucosal Lesions 

Inflammatory and 
Infective Conditions 

  Neoplasms Neurologic 
Damage 

Candidiasis 
Recurrent aphthous 
ulcers Kaposi’s 
Sarcoma 
Oral hairy 
Leucoplakia 
Molluscum 
Contagiosum 
Herpes Simplex 
Herpes Zoster 
Psoriasis 
Seborrhoeic 
dermatitis 

Viral: (HSV 1, 
Varicella Zoster, 
Cytomegalovirus) 
Bacterial infections 
(typical, atypical, 
mycobacterial) 
Fungal (Candidiasis, 
Aspergillosis, etc.) 
Parasitic (Toxoplasma) 
Dermatitis 
(Seborrhoeic) Allergic 
manifestations Parotitis 

Kaposi’s 
Sarcoma 
Non-Hodgkin's 
Lymphoma 
Squamous Cell 
Carcinoma 

Facial 
Nerve/Central 
Nervous System 
Facial-Paralysis 
Syndromes 
Bell’s Palsy 

 
Table 2: Common Head and Neck Manifestations of HIV (by site 
affected) 

Skin and Face 
 

Nose and 
paranasal 
sinuses 

External, middle and 
inner ear 

Oral cavity 

Fungal 
infections 
Seborrhoeic 
dermatitis 
Facial Cellulitis 
Kaposi’s 
sarcoma 
Molluscum 
Contagiosum 
Herpes simplex 
Herpes zoster 
(Shingles) 
Psoriasis 
Facial warts 
Facial 
Nerve/Bell’s 
Palsy 

Cutaneous 
Seborrhoeic 
dermatitis 
Nasal 
vestibulitis, 
cellulitis 
Herpes 
simplex 
Herpes zoster 
(Shingles) 
Kaposi’s 
sarcoma 
Non-
Hodgkin’s 
lymphoma 
Non-
cutaneous 
Nasal 
obstruction 
Adenoid 
hypertrophy 

Otitis externa 
Otitis media with 
effusion 
Eustachian tube 
dysfunction 
Kaposi’s sarcoma 
Sensorineural hearing 
loss 

Recurrent 
aphthous 
ulcers 
Oral 
candidiasis 
Herpes 
simplex 
Herpes zoster 
(Shingles) 
Xerostomia 
Gingivitis, 
stomatitis 
& 
Periodontitis 
Condylomata 
Hairy 
leukoplakia 
Kaposi’s 
sarcoma 
Non-
Hodgkin’s 
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Eustachian 
tube 
dysfunction 
Rhinosinusiti
s (allergic 
and infective) 

lymphoma 

Salivary glands Pharynx, 
Larynx and 

Upper 
Oesophagus 

Neck Skull base 
and 

Neurologic 

Xerostomia 
Chronic Parotitis 
Lymphoepithelia
l parotid cysts 

Acute 
infections: 
Pharyngitis  
Acute 
Epiglottitis, 
Laryngitis  
Candidiasis  
  

Neck mass 
HIV 
lymphadenopathy 
Bacterial 
Lymphadenopathy 
Deep neck space 
Infections 
Mycobacterial 
Cryptococcosis 
Histoplasmosis 
Coccidioidomycosi
s Toxoplasmosis 
Parotid Mass 
Kaposi’s 
sarcoma 

 Non-Hodgkin’s 
lymphoma

Bell’s palsy 
Facial 
Nerve/Centra
l Nervous 
System 
Facial-
Paralysis 
Syndromes 

Inflammatory and infective conditions 

As expected in immunocompromised states, infection is common in the 
Head and Neck and could be life-threatening. The spectrum of infections 
found is wide and includes viral (HSV 1, Varicella Zoster, 
Cytomegalovirus), bacterial (usually caused by expected organisms for 
various infections, but tuberculous and non-tuberculous mycobacteria are 
common), fungal (Candidiasis, Aspergillosis, Cryptococcosis 
Histoplasmosis Coccidioidomycosis) and parasitic (Toxoplasma). Usually, 
infections in the various tissues are caused by pathogens expected in 
patients with a normal immune system, though they tend to occur more 
frequently and run a more severe course. Treated promptly, most patients 
respond to standard medical management. Unusual organisms are however 
found in the later stages of disease as are unusual opportunistic infections 
such as those caused by mycobacteria, fungi and parasites. 
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Neoplasms 

Kaposi's Sarcoma and non-Hodgkin's lymphoma are famously associated 
with HIV disease. Kaposi's Sarcoma is an idiopathic multiple sarcoma and 
the commonest tumour in HIV infection (1, 8). It is an AIDS-defining 
cancer and can even manifest early in the course of the disease. It may 
manifest as multiple synchronous tumours in the body and there may be 
more than one tumour arising from the skin or mucosal surfaces of the 
head and neck. Non-Hodgkin's lymphoma usually appears late in the 
course of HIV disease and presents with fever, night sweats and weight 
loss associated with a mass. Squamous cell carcinomas have also been 
found arising from the epithelia in the head and neck of HIV patients. The 
incidence is not clear, and association with HIV remains controversial. 
However, such tumours have been found to be very aggressive despite 
highly active antiretroviral therapy and need to be promptly and 
aggressively treated (9). 

Neurologic damage 

Head and neck neurologic damage is most commonly in the form of a 
seventh cranial nerve palsy (1). Damage to the facial nerve is more 
common in HIV-infected patients than in immunocompetent individuals 
(10). It can be a manifestation of central nervous system disease in the so-
called Facial Nerve/Central Nervous System Facial-Paralysis Syndrome or 
it may be an idiopathy (or Bell's palsy) believed to be due to an infection 
of the nerve in the facial canal by the herpes simplex virus (1, 10). Central 
nervous system disease causing an upper motor neuron facial nerve palsy 
has been reported from CNS toxoplasmosis, HIV encephalitis and CNS 
lymphoma (1). The palsy may be unilateral or bilateral. CNS disease must 
be promptly treated, but even so, the prognosis for full recovery of nerve 
function is poor. In cases of Bell's palsy, the paralysis is a lower motor 
neuron type and prompt treatment with a course of oral prednisolone and 
acyclovir commenced within the first two weeks of onset (the earlier, the 
better) is the standard treatment and most patients recover full function 
within three to four months (11, 12). 
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Head and Neck Manifestations of HIV Infection 
(Classified by Site Affected) 

Skin and Face: Fungal infections 

Fungal infection predominates due to its opportunistic nature. It is the 
most common skin disorder found among HIV-infected patients and 
occurs very frequently on the face presenting most commonly as 
Dermatophytosis and Candidiasis. Other common skin fungal infections 
include Aspergillosis, Penicilliosis and Cryptococcosis (5). Mostly the 
fungal infections run a chronic indolent course and can be managed with 
routine topical and systemic antifungals. However, there is an acute 
invasive and life-threatening form usually involving aspergillosis which is 
rapidly progressive and may necrose the face and facial bones within a 
very short period. Prompt recognition and treatment are essential for 
survival in acute invasive aspergillosis. 

Skin and Face: Viral infections 

Common viral infections include herpes simplex, herpes zoster, 
molluscum contagiosum and facial warts. Herpes simplex is usually due to 
the reactivation of latent infection with Herpes Simplex Virus and usually 
manifests as oro-labial vesicles and rarely folliculitis or (13) verrucous 
lesions and ulcers in advanced HIV disease. Herpes zoster is a 
recrudescence of varicella zoster infection. It is common in the early 
stages of HIV infection and may be the first clue of infection. Multi-
dermatomal Herpes Zoster, common in advanced HIV disease can also 
occur in the head and neck along the courses of more than one cranial 
nerve (13). Molluscum contagiosum is caused by pox virus that selectively 
infects human epidermal cells and presents with pearly papules with 
central umbilication, or atypically with lesions such as giant Mollusca in 
advanced HIV disease (5). Infection with Human Papilloma Virus also 
frequently occurs and manifests as warts. Antiviral drugs, usually oral (but 
also systemic in disseminated disease) are used to treat herpes simplex and 
herpes zoster. Treatment options in molluscum contagiosum and warts 
include podophyllotoxin, imiquimod, CO2 laser, cryotherapy, curettage, 
excision and topical tretinoin and cidofovir (5, 13, 14). In general, 
treatment of these viral lesions is more effective while the HIV patient is 
on HAART. 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Otolaryngologic Manifestations of Human Immunodeficiency  
Virus (HIV) Infection 

90

Skin and Face: Bacterial infections 

Bacterial infections on the face are also common in HIV-infected patients. 
Acute infections are most commonly caused by Staphylococcus aureus 
and can manifest as cellulitis, folliculitis, facial abscess, nasal vestibulitis 
and other skin and soft tissue infections. Acute facial sepsis can have 
severe manifestations, progress rapidly and lead to systemic sepsis or the 
intracranial spread of infection in these patients. They should be treated 
promptly according to local antibiotic policies and sensitivity where 
applicable with or without surgical intervention. Chronic infections caused 
by tuberculosis, atypical mycobacteria and syphilis are also found. A high 
index of suspicion is always needed to direct the appropriate assessment 
and facilitate early diagnosis and prompt treatment in these chronic 
infections. 

Skin and Face: Other Skin Lesions 

Other skin lesions include seborrhoeic dermatitis and psoriasis. 
Seborrhoeic dermatitis presents with a rash and is said to be common in 
advanced disease. It can occur anywhere on the head and neck but is 
particularly common in the post-auricular, nasal, and malar regions and the 
malar rash can resemble the butterfly pattern of systemic lupus 
erythematosus (14). Treatment of seborrhoeic dermatitis is usually with 
topical corticosteroids although eradication of the rash is usually 
challenging. Psoriasis has been said to often occur as the first clinical 
manifestation of HIV disease although it is often also seen in advanced 
disease. The treatment of psoriasis is equally very challenging and may 
involve topical treatment, phototherapy and systemic treatment (15). 
Kaposi's sarcoma, manifesting as pink, blue or brown lesions, is also 
commonly found and should not be confused with benign skin lesions. 

Nose and paranasal sinuses 

Nasal and paranasal sinus manifestations are known to be among the most 
common presentations of HIV disease (1) and estimates from prospective 
studies have described a 30% to 68% prevalence of sinusitis (1, 16, 17, 18, 
19). Cutaneous lesions similar to those found on the face are also well 
documented (16), and several pathologies can result in nasal obstruction. 
These include adenoid hypertrophy, allergic rhinitis (18), acute and 
chronic sinusitis, and sino-nasal or nasopharyngeal neoplasms (20). 
Kaposi's sarcoma and Non-Hodgkin's lymphoma are both also known to 
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occur in this region in HIV patients (1). As a result of many of these 
lesions, eustachian tube obstruction and eustachian tube dysfunction 
commonly supervene, associated with sequelae of middle ear effusion and 
recurrent middle ear infections. Thus, HIV-infected patients who present 
with a nasal obstruction need to be thoroughly evaluated as the differential 
diagnosis ranges from benign problems like allergic rhinitis to sinister 
malignancies. Assessment should include the evaluation of hidden areas of 
the upper aerodigestive tract with a flexible nasal endoscopy, appropriate 
radiological investigations such as CT or MRI and biopsies of any mass or 
asymmetrically enlarged nasopharyngeal lymphoid tissue found. 

The external ear 

The external ear which includes the pinna and the external auditory canal 
can be affected by the same spectrum of pathology as the skin since it is 
lined by skin. However, the peculiarities of the anatomy may produce 
additional symptomatology. For example, patients with seborrhoeic 
dermatitis may present with itchy ears and scaly ear discharge. A 
conductive hearing loss may also supervene as debris continues to 
accumulate. In the same way, neoplasms like Kaposi's sarcoma may cause 
hearing loss by obstructing the canal or eroding into the middle ear, but it 
can also invade the labyrinth and lead to vestibular symptoms. Also, 
herpes zoster (affecting the geniculate ganglion of the facial nerve called 
herpes zoster oticus or Ramsay Hunt syndrome) may present with a lower 
motor neuron facial nerve palsy, deafness, vertigo and pain. Infection of 
the external ear may present as pinna cellulitis, bacterial otitis externa or a 
fungal infection (Otomycosis). The organisms implicated are as expected 
for the immunocompetent individual. There is, however, an increasing 
incidence of unusual infections with organisms like Mycobacterium 
tuberculosis and Pneumocystis carinii. When otitis externa does not 
respond to standard antibiotic regimens, necrotizing otitis externa, also 
known as "malignant otitis externa" because of its invasive nature should 
be suspected. This is a severe manifestation of otitis externa usually found 
in immunocompromised individuals where the infection spreads to the 
skull base leading to skull base osteomyelitis and lower cranial nerve 
palsies usually initially affecting the facial nerve. This diagnosis can be 
confirmed using computed tomography (CT) scans of the temporal bone. 
The most common pathogen involved is Pseudomonas, but fungi such as 
Aspergillus may also be responsible (22). 
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The middle ear 

In the middle ear, the most common otologic problems reported in HIV-
infected patients are middle ear effusion (serous otitis media) and recurrent 
acute otitis media. The tendency to develop these conditions is high when 
there is nasal obstruction, recurrent sinusitis, allergies, tumours and 
subsequent eustachian tube obstruction or dysfunction. The usual 
organisms found in immunocompetent patients, Streptococcus 
pneumoniae and Haemophilus influenza, predominate but mycobacteria 
and fungi have also been isolated in HIV patients. Ear infections are 
especially common in paediatric patients with HIV disease due to a 
combination of the risk posed by the normal paediatric susceptibility to 
middle ear infection (22) as a result of the eustachian tube anatomy in 
children and depressed cell-mediated immunity. HIV patients are also at 
risk of severe morbidity and mortality from complications of otitis media 
including mastoiditis, labyrinthitis, neck abscesses, venous sinus 
thrombosis and intracranial spread of infection. Prompt broad-spectrum 
anti-infective treatment and close surveillance as well as prompt 
management of complications are mandatory in these patients. 

The inner ear 

Sensorineural hearing loss and vertigo can occur in the HIV-infected 
patient (23, 24). Sensorineural hearing loss can be unilateral or bilateral. It 
may be due to direct CNS infection by the HIV virus or damage of the 
cochlear nerve by the neurotropic HIV virus. It may also be due to other 
CNS infections, for example, syphilis and cryptococcal meningitis, 
neoplasms or ototoxic medications. A thorough evaluation is necessary to 
detect the cause, type and degree of hearing loss and to facilitate 
appropriate treatment and hearing rehabilitation. Vertigo can also occur in 
the HIV-positive patient usually co-existing with other neurologic 
symptoms. Vertigo is frequently secondary to CNS involvement but can 
also be due to a direct affectation of the vestibular system by the virus or 
as a complication of middle ear infection. Thorough clinical and 
laboratory audio-vestibular assessment is, therefore, necessary to 
determine the nature and map out a management strategy. 

The Oral cavity 

The oral cavity is a prime spot in the head and neck where multiple 
pathologies can frequently occur. The spectrum of oral diseases includes 
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infectious, benign inflammatory, neoplastic, and degenerative processes. 
Oral candidiasis, recurrent aphthous ulcers, Herpes simplex, Herpes zoster 
(Shingles), Xerostomia, Gingivitis, Stomatitis and Periodontitis, 
Condylomata, Hairy leukoplakia, Kaposi's sarcoma and Non-Hodgkin's 
lymphoma are some of the more common lesions. Oral candidiasis 
(thrush) is the most common oral condition in HIV-infected individuals (1, 
5). It is also one of the commonest ENT manifestations of HIV (1, 5). It 
can present as tender, white, pseudomembranous or plaque-like lesions 
with underlying erosive erythematous mucosal surfaces (the commonest 
presentation), the atrophic form, the chronic hypertrophic form or the 
clinically obvious angular cheilitis (a non-healing fissure at the oral 
commissure) (1, 5). Treatment is with topical antifungals in early disease 
but systemic in advanced disease with systemic therapy.  

Herpes simplex and varicella zoster also present in the oral cavity. Oral 
herpes simplex presents as "cold sores" or "fever blisters" but sometimes 
with bigger lesions on the palate, gingiva or another intraoral mucosal 
surface (1, 5). Mild oral herpes infections can usually be treated 
conservatively, but high-dose oral acyclovir should be used for more 
severe lesions (1, 25). Oral varicella zoster presents along the distribution 
of the trigeminal nerve as crops of vesicles on the hard or soft palate, lips 
and gingiva or as the corneal infection (zoster ophthalmicus). Verrucae 
(warts) and condylomata from Human Papilloma Virus infection are other 
viral lesions that can be found in the oral cavity.  

Other benign oral cavity lesions include bacterial infections (stomatitis, 
gingivitis and periodontitis), oral hairy leukoplakia (a whitish, vertically 
corrugated lesion on the anterolateral edge of the tongue related to Epstein 
Barr Virus) and xerostomia ("dryness of mouth" due to salivary gland 
disease which may be associated with oral "thrush"). The major 
malignancies found are Kaposi's Sarcoma, Non-Hodgkin's Lymphoma and 
Squamous Cell Carcinoma (1). Fifty per cent of Kaposi's Sarcomas are 
found in the mouth (95% of these are on the palate or gingival surface) (1). 
Oral Non-Hodgkin's Lymphoma is usually sited on the gingiva and palate 
with extension to Waldeyer's ring, especially the tonsils. Squamous Cell 
Carcinoma may also occur in the oral cavity (1). Careful evaluation is 
needed to ensure that these lesions are not confused with the many benign 
lesions that can occur in the oral cavity. 
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Salivary glands 

HIV salivary gland disease (HIV-SGD) is a distinct disorder characterized 
by recurrent or persistent major salivary gland enlargement and 
xerostomia (26). The parotids are most frequently affected, often with 
profound bilateral enlargement (26). Patients usually present with several 
months of progressive parotid swelling with minimal tenderness. 
Xerostomia leads to the loss of the antibacterial properties of saliva and 
creates a host of other oral cavity problems such as infection, dental caries, 
periodontal disease, soreness, fissuring of the buccal mucosa and tongue, 
and dysphagia (1, 26). HIV-SGD in the parotid gland is uniquely 
characterized by the formation of lymphoepithelial cysts within the gland 
(1, 26); these and the finding of lymphoepithelial cysts in a parotid gland 
and chronic parotitis especially if bilateral are reasons to offer a patient 
HIV testing.  

Pharynx, Larynx and Oesophagus 

Many of the problems of the oral cavity can also affect the pharynx, larynx 
and oesophagus due to the anatomical and functional relationships. 
Prominent lesions in the area include candidiasis, herpes simplex, 
recurrent aphthous ulcerations, acute adult epiglottitis, benign lymphoid 
hyperplasia, Kaposi's sarcoma and Non-Hodgkin's lymphoma. Candidiasis 
in the pharynx or the oesophagus can lead to odynophagia and/or 
dysphagia, and in the larynx to hoarseness and even aspiration and airway 
compromise in florid lesions. Appropriate diagnostic studies including 
endoscopy and radiologic investigations will often help in the diagnosis. 

Adult acute epiglottitis also deserves special mention since, as in the 
immunocompetent population, it is rapidly progressive and life-
threatening. The patient presents with a sore throat and severe 
odynophagia with drooling, the severity of which does not correlate with a 
normal oral cavity and oropharyngeal findings on examination. There may 
be fever, but this is inconstant, and its absence may belie the grave danger 
that the patient is in. If not promptly treated the sore throat worsens, and 
the patient may develop stridor and airway obstruction. In these cases, it is 
the lack of clinically apparent disease in the setting of such severe 
symptoms that should raise the suspicion of acute epiglottitis. Diagnosis is 
confirmed by examination of the hypopharynx and larynx, using a flexible 
nasal endoscope. Management is with intravenous broad-spectrum 
antibiotics and close airway observation. Preparation should also be made 
for intubation if necessary. Lack of improvement in 48 to 72 hours is an 
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indication for laryngoscopy and biopsy to rule out infection with an 
unusual organism or underlying malignancy as airway obstruction is also 
the most feared complication of malignancy in this area, and these patients 
are also prone to Kaposi's sarcoma and Non-Hodgkin's lymphoma. 

The neck 

The major manifestation of HIV in the neck is an enlarging neck mass. 
This is present in up to 91% of HIV-infected patients who have head and 
neck manifestations (27) and HIV testing should be offered to patients 
with lymphadenopathy of unknown cause. The commonest causes of these 
masses are HIV lymphadenopathy, infections, parotid gland enlargement 
and neoplasms. HIV lymphadenopathy can occur in the neck as part of the 
persistent generalized lymphadenopathy seen in HIV patients. Up to 70% 
of HIV patients will develop persistent generalized lymphadenopathy 
within the first few months of infection (28). Infectious processes in the 
neck can be due to a variety of organisms. Bacterial infections are 
common, and they may progress to cause deep neck space infections. The 
majority of organisms causing these infections are similar to those found 
in immunocompetent patients, but there are also infections of atypical 
organisms including tuberculous mycobacteria, atypical mycobacteria, 
fungi (Cryptococcus, Coccidioides, Histoplasma, Pneumocystis) and 
parasites (Toxoplasma). Assessment of the neck mass in the HIV patient 
should be thorough especially to able to identify atypical infections and 
neoplasms and to chart appropriate treatment. Open neck biopsies are 
discouraged to prevent the seeding of tumours. Similarly, incisions of neck 
abscesses are to be avoided until chronic granulomatous diseases from 
atypical infections like tuberculosis are ruled out to avoid creating a 
wound that would not heal. 

Conclusion 

In a nutshell, while there is no AIDS-defining condition specific to the 
head and neck region, many head and neck pathologies can be found in 
HIV-infected patients. Most patients will initially present to the general 
practitioner and many will present to other clinicians. It is important that 
all clinicians familiarize themselves with the ENT manifestations of HIV 
so that they are recognized early and appropriate management is promptly 
instituted. 
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The respiratory system is the most frequently affected organ system by 
HIV infection and respiratory pathology is most commonly associated 
with morbidity and mortality among patients living with HIV/AIDS (1). 
Respiratory symptoms occur frequently among HIV-infected individuals. 
This was observed by the Pulmonary Complications of the HIV Infection 
Study, which was a large, prospective, observational cohort study 
conducted at 6 sites across the United States (2). Respiratory symptoms 
may result from a wide spectrum of respiratory diseases. The spectrum of 
respiratory diseases associated with HIV infection ranges from infectious 
(Table 1) to non-infectious diseases (Table 2) (3, 4). While some of these 
complications are HIV-associated such as Pneumocystis jirovecii 
pneumonia (PJP) and recurrent bacterial pneumonia, others are not HIV-
associated but have been found to occur with increased frequency in 
patients with HIV infection; examples include pulmonary arterial 
hypertension, chronic obstructive pulmonary disease and lung cancer. 
Evaluating respiratory symptoms in HIV-infected patients can be 
challenging for several reasons. Although each of these conditions has 
characteristic clinical and radiographic presentations, there can be a 
considerable overlap in these presentations. There is, therefore, no 
constellation of symptoms, physical examination findings, laboratory 
abnormalities, and chest radiographic findings that are pathognomonic or 
specific for a particular disease. Hence, definitive microbiologic or 
pathologic diagnosis is recommended whenever possible. 

The advent of highly active antiretroviral therapy has dramatically 
improved the prognosis of HIV-infected patients. Furthermore, the 
spectrum of pulmonary diseases has changed significantly. Studies have 
revealed a reduction in overall pulmonary mortality and morbidity among 
HIV-infected patients (5). It has also been observed that there is a decline 
of pulmonary disease as a cause of hospitalization for HIV-infected 
patients compared with other causes. However, there has been no 
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significant decline of some non-infectious pulmonary complications since 
the use of highly active antiretroviral therapy (HAART) became 
widespread (5). 

This chapter highlights the anatomy and defence mechanism of the 
respiratory system, the pathogenesis of HIV infection, the role of HAART, 
the diagnostic approach and common respiratory manifestations of HIV 
infection. 

Anatomy and Defence Mechanism  
of the Respiratory System 

The respiratory tract extends from the nose down to the alveoli. It is 
divided into the upper and lower respiratory tract. The upper respiratory 
tract consists of the nose, paranasal sinuses, nasopharynx and larynx while 
the lower respiratory tract begins at the junction of the larynx with the 
trachea and includes the trachea, bronchi, bronchioles and alveoli. Lining 
the upper respiratory tract are vascular mucous membranes with ciliated 
epithelium on their surfaces (6). The trachea and bronchi form an 
interconnecting tree of conducting airways which eventually joins, through 
around 64,000 terminal bronchioles, with the alveoli to form the acini (6). 
The lower respiratory tract is lined with ciliated epithelium down to the 
terminal bronchioles. Sensory nerve receptors involved in the cough reflex 
can be found in the larynx and the large bronchi (6). The lungs are 
specifically designed for the uptake of oxygen and the elimination of 
carbon dioxide through the process of ventilation and molecular diffusion. 
To prevent ill health, purified air must be presented to the alveolar 
epithelial surface to aerate pulmonary capillary blood. Ambient air, 
containing microorganisms, environmental debris, and possibly 
solubilized toxins, which is occasionally mixed with aspirated 
oropharyngeal secretions, must be cleansed. Most of the air moving 
through the nasal cavity has turbulent flow characteristics due to the 
nasopharyngeal anatomy (7). As a result of these characteristics and air 
flow dynamics, most airborne particulate matter and highly reactive gases 
impact or are absorbed along the mucosal surfaces and so are removed in 
the upper respiratory tract. The pharyngeal tonsils (aggregates of lymphoid 
tissue in the posterior pharynx) also help in clearing the large amounts of 
airborne material deposited in the nose and other aspects of the upper 
respiratory tract. The upper respiratory tract also helps to warm and 
humidify the air. Almost all the airborne materials which get to the upper 
respiratory tract are gradually moved posteriorly along the nasal mucous 
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layer to the posterior pharynx, where they eventually get swallowed. 
Clearance by the upper respiratory tract is ineffective for gases of low 
reactivity and particles of 1 μm in size and below. Hence, a significant 
fraction of these airborne pollutants is deposited in the small airways and 
alveolar regions (7). 

The respiratory system has very efficient defence mechanisms including 
humidification of the inspired air, clearance of inhaled particles, and 
humoral and cellular mechanisms (8). Clearance of inhaled particles 
usually occurs through the cough reflex, mucociliary clearance and 
alveolar clearance (8). As much as 90% of the particles with a diameter 
greater than 10 μm are removed in the nostril or nasopharynx (8). The 
cough reflex is the watch-dog of the lung and helps in the elimination of 
mucus and foreign materials through the shearing forces developed during 
the process of coughing (8). The mucociliary clearance functions from the 
terminal bronchiole to the larynx through its constituent of mucus, cilia 
and their coupling mechanism. Alveolar clearance plays a very crucial and 
important role in eliminating particles with a diameter below 5 μm which 
may be deposited in the alveoli. About 80% of particles between 0.1 μm 
and 0.5 μm in diameter are exhaled in the air stream with only 20% being 
retained. Most of the particles which get deposited in the alveoli end up 
being phagocytized by alveolar macrophages (8). Critical for alveolar 
stability as well as for alveolar humoral and cellular defences is a thin 
layer of liquid surfactant which lines the alveolar wall. The lining liquid 
defending the alveolus contains several non-specific agents. The alveolar 
mucosal surface also contains the IgA antibody which also plays a 
defensive role (8). Several inhaled particles act as an antigen which 
stimulates an immune response by lung lymphocytes and alveolar 
macrophages. The B and T lymphocytes recognize specific antigens. The 
B cells produce antibodies, while the T cells regulate and have a helper, 
suppressor or cytotoxic function. The alveolar macrophages and mast cells 
serve as effectors by removing bacterial, viral, toxic or other particles that 
get to the alveoli (8). 

Pathogenesis of HIV infection 

Following infection with HIV there is a gradual but inexorable loss of host 
immunity described as a syndrome of immune dysregulation, dysfunction, 
and deficiency, which involves several aspects of the immune system. HIV 
is tropic for CD4+ lymphocytes and monocytes (9). Infection of 
pulmonary macrophages and lymphocytes with HIV-1 plays a crucial role 
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in the development of respiratory disease in AIDS (10). HIV variants in 
the lung may be genetically distinct from those in blood or other tissues, 
and this viral compartmentalization may be due to the selective 
recruitment of particular variants to the lung or to localized viral evolution 
(10). As in all tissues, HIV infection leads to the massive depletion of 
CD4+ T cells of the effector-memory type from mucosal-associated 
lymphoid tissue of the respiratory system (11, 12). Furthermore, the 
appearance of HIV in the lung may lead to intense infiltration of CD8+ T 
lymphocytes in the interstitial and alveolar spaces. This lymphocytic 
alveolitis can be seen in all stages of HIV infection, but it is most 
prominent in patients with early to middle stage disease, and it occurs as a 
consequence of the compartmentalization of HIV-specific cytotoxic T 
cells (12). During the chronic phase of untreated HIV infection, 
generalized immune activation occurs with an associated decline in the 
naive and memory T-cell pool leading to systemic CD4+ lymphocyte 
depletion (11, 13). Aside from being decreased in number, T cells also 
mount abnormal host responses to T-cell-dependent antigens. HIV 
infection has also been associated with B-cell dysfunction which manifests 
as abnormal polyclonal activation, hypergammaglobulinaemia, and lack of 
specific antibody responses (13). This combination of immune 
dysfunction, dysregulation, and depletion of CD4+ lymphocytes leads to 
increased risk of infections and other complications throughout the period 
of HIV infection. HIV infection also results in an alteration in several 
aspects of host defence in the respiratory tract which leads to an increased 
risk for respiratory tract infections. Examples include abnormalities in 
mucociliary function and soluble defence molecules contained in 
respiratory secretions (14). Within the lung parenchyma, innate and 
adaptive immune responses to pathogens have also been observed to be 
impaired (15). For instance, it has been observed that alveolar 
macrophages, which serve as the main reservoir of HIV within the lung, 
have been demonstrated to have deficiencies in pathogen recognition. In 
addition, animal models suggest that HIV-related proteins may disrupt the 
barrier function of the alveolar epithelium (16). The relationship between 
this persistently increased inflammation and the pathogenesis of chronic 
respiratory diseases in HIV-infected individuals remains poorly 
understood (11).  

Role of Highly Active Antiretroviral Therapy 

Adherence to a regimen of an effective combination of HAART leads to a 
containment of HIV multiplication, and preservation or improvement in 
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immunological function, with a reduced incidence of opportunistic 
infections, morbidity and mortality (17). A reduction in the frequency of 
PJP and other infections and the possibility of successfully discontinuing 
prophylaxis against PJP and other infections in patients who have a 
sustained increase in CD4+ lymphocyte counts of >200/μl are reflective of 
improved immunity (18, 19). Adherence to therapy is vital to its success 
and suboptimal adherence leads to inadequate viral suppression and the 
appearance of resistant strains of HIV. However, HAART does not appear 
to reduce the risk of all HIV-associated disorders, including lymphoma 
and invasive cervical cancer (20). Despite the benefits of HAART, it is not 
without its challenges. These challenges include drug-drug interaction, 
adverse reactions and immune reconstitution inflammatory syndrome 
(IRIS) which involves the lungs on many occasions. Examples of drug-
drug interaction include that which occurs with antituberculous drugs, 
imidazoles, and lipid-lowering drugs (21, 22). Adverse effects of HAART 
include anaemia, lactic acidosis, insulin resistance, accelerated 
atherosclerosis, hyperlipidemia, and changes in body habitus (23). A 
granulomatous disorder that resembles sarcoidosis has also been observed 
in some patients taking HAART (24, 25). 

Diagnostic Approach 

The approach to respiratory disease in HIV-infected patients begins with a 
detailed history and physical examination. This is followed by chest 
radiograph, laboratory testing and other investigations as deemed 
necessary. Although every one of the opportunistic infections and 
neoplasms has a characteristic clinical presentation, these presentations 
can vary and overlap significantly. As a result, no combination of 
symptoms or signs is diagnostic of a particular disease. Efforts should be 
made at making a definitive diagnosis whenever possible as this is 
preferred to empirical therapy. 

History 

Certain aspects of the patient’s history may be suggestive of one disease 
process over another. Aside from the more common symptoms including 
fever, cough and dyspnoea, other aspects of the history may help to 
differentiate between PJP and bacterial pneumonia. For example, patients 
with bacterial pneumonia usually present to the hospital after about 3-5 
days of symptom onset, while patients with PJP present to the hospital 
with symptoms averaging 28 days (26). While patients with PJP typically 
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present with shortness of breath and a dry cough, patients with bacterial 
pneumonia usually have copious abnormally coloured sputum. Dyspnoea 
may occur in various infective disease processes, but may also be the only 
symptom of sarcoidosis or pulmonary hypertension. A drug history, 
including prophylaxis for PJP and tuberculosis (TB), and HAART usage is 
also important. For instance, studies have shown that patients who are 
taking PJP prophylaxis are nine times less likely to develop PJP than those 
not taking it (27). Prophylactic treatment with co-trimoxazole 
(sulphamethoxazole/trimethoprim) is also associated with reduced 
incidence of bacterial infections in addition to PJP and T. gondii 
reactivation (27, 28). However, in patients who take pentamidine 
inhalation for PJP prophylaxis, atypical and often apically pronounced 
manifestations of a PJP are to be expected. In addition, respiratory 
symptoms occurring following the institution of HAART may be due to 
IRIS (5).  

Also important in the history is the patient’s immune status which is 
determined by the patient’s present CD4+ T-cell count. Knowledge of the 
stage of immunodeficiency provides a guide to the likely differential 
diagnoses. There are clear relationships between respiratory conditions 
and various CD4+ T-cell strata (Table 3) (29). Regardless of the CD4+ T-
cell count however, strong consideration should be given to a diagnosis of 
tuberculosis. This is because despite the fact that the risk of tuberculosis 
infection increases with a declining CD4 + T-cell count, over half of all 
cases of tuberculosis in HIV patients occur at a CD4+ T-cell count above 
200/μl (30, 31).  

A history of how HIV infection was acquired is also important. Pulmonary 
Kaposi’s sarcomas are found almost solely in homosexual males while 
bacterial pneumonia is common in intravenous drug abusers (32, 33). 

Also important is the history of residence and travel. Patients who have 
lived in or visited countries with a high prevalence of TB, such as South 
East Asia and African countries, are at increased risk for pulmonary 
tuberculosis (PTB). Residence in or travel to areas endemic for some fungi 
also predisposes to infection with these organisms. Histoplasma 
capsulatum is endemic to North America and the Caribbean basin (34, 35). 

Lastly, a history of cigarette smoking is also a very important part of the 
history. Cigarette smoking has been observed to be commoner in HIV-
positive than in HIV-negative persons despite being more harmful in HIV-
positives (36, 37). In addition, studies have shown that smoking is 
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associated with increased morbidity and mortality, and to suboptimal 
effects of HAART in HIV-infected individuals (38, 39, 40). 

Physical examination 

Aside from tachypnoea, the physical examination may be normal in HIV-
infected patients with PJP, although fine crackles may be present. Signs of 
consolidation suggest bacterial, mycobacterial or fungal disease. 
Examination for extrapulmonary features should be carried out, as 
disseminated disease processes may present with respiratory symptoms. 
Cardiovascular signs should be assessed as cardiovascular diseases such as 
endocarditis, cardiomyopathy and pericardial effusions can also present 
with dyspnoea. Signs associated with immunodeficiency (e.g., oral thrush) 
should be elicited as these may influence the differential diagnosis if a 
current CD4+ T-cell count is not available. The skin should be examined 
for the presence of Kaposi’s sarcoma (KS) and the cutaneous lesions of 
cryptococcosis. The presence of neurological signs may suggest 
disseminated toxoplasmosis or cryptococcosis. Hepatosplenomegaly may 
be seen in patients with Mycobacterium avium complex infection, non-
Hodgkin’s lymphoma or cytomegalovirus infection. 

Investigations 

Blood tests 

HIV-infected patients usually have several laboratory abnormalities which 
may result from the HIV infection itself, from an HIV-related 
opportunistic infection or neoplasm, from the use of HAART or an HIV-
related condition. Although some selected blood tests may provide 
important clues to the diagnosis of respiratory diseases in HIV-infected 
patients, no laboratory abnormality is specific for a particular respiratory 
disease. A number of useful laboratory tests include the CD4+ T-cell 
count, a complete blood count with a white blood cell (WBC) count and 
differential, the serum lactate dehydrogenase (LDH) and the arterial blood 
gases. As discussed earlier, the importance of the CD4+ T-cell count 
cannot be overemphasized as it gives a guide to the degree of 
immunosuppression and the possible differential diagnosis.   

Leukocytosis with relative neutrophilia and a left shift is frequently 
observed in those who have bacterial pneumonia. Neutropenia is 
associated with an increased likelihood of bacterial and certain fungal 
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infections especially the Aspergillus species. However, persons with PJP 
may have an increased, normal, or even decreased WBC count, in which 
case it may be a reflection of the degree of underlying 
immunosuppression. Taking bone marrow suppressive medications, or the 
presence of an infiltrative marrow infection or neoplasm are other factors 
that may associate with a low WBC count (41). 

Elevated serum LDH is sometimes suggestive of a diagnosis of PJP. 
However, LDH measurement has greater utility as a prognostic test than as 
a diagnostic test (42, 43, 44). The diagnostic sensitivity of an elevated 
serum LDH for PJP has been observed to be in the range of 83%-100% 
(43). However, it must be emphasized that the serum LDH level is 
nonspecific for PJP and may be elevated in many respiratory and non-
respiratory conditions (including bacterial pneumonia). Furthermore, the 
serum LDH level may be normal or only minimally elevated in patients 
who have PJP. Despite these limitations as a diagnostic marker, the degree 
of elevation of the serum LDH has been demonstrated to correlate with the 
prognosis and response to therapy (43). Patients with PJP and a markedly 
elevated serum LDH or a rising serum LDH despite PJP treatment have a 
worse prognosis and a decreased survival rate.  

Measurement of the arterial blood gases concentration usually reveals 
hypoxaemia, an increased alveolar-arterial oxygen difference, and a 
respiratory alkalosis. These measurements are non-specific for any disease 
condition but can be regarded as a marker of severity or to prognosticate 
(41). 

In cases of suspected cryptococcal disease, serum cryptococcal antigen 
titer can be used as evidence of disseminated disease. It may also be 
necessary to obtain bacterial and mycobacterial blood cultures in some 
HIV-infected patients with respiratory disease. 

Sputum investigations 

All HIV-infected patients presenting with a productive cough should have 
their sputum routinely sent for Gram stain, bacterial and fungal culture and 
sensitivity testing. In addition, it is also usually necessary to send sputum 
for acid-fast bacilli, Xpert MTB/RIF assay (a nucleic acid amplification 
based test) and mycobacterial culture in order to diagnose mycobacterial 
infection. In cases of suspected PJP, induced sputum should be collected 
and sent for immunofluorescence, Giemsa or silver staining or polymerase 
chain reaction (PCR).  
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Chest radiography 

The chest radiograph is an important aspect in the diagnostic evaluation of 
HIV-infected patients with respiratory symptoms. In patients who have 
bacterial, tuberculous, cryptococcal or lymphomatous disease, the chest 
radiograph may reveal the presence of focal consolidation and/or pleural 
effusion. Pleural effusion may also be caused by KS. The presence of 
pleural effusion makes PJP unlikely. However, multiple disease processes 
may co-exist in patients who have low CD4+ T-cell counts. The typical 
radiological pattern of TB, with upper lobe consolidation and cavitation, 
may not be seen in a patient with low CD4+ T-cell counts. Pneumothorax 
can be seen in many processes. Cavities are usually caused by 
Mycobacterium tuberculosis, bacteria, Nocardia spp., fungi and some 
atypical mycobacteria. Diffuse bilateral infiltrates are seen in patients who 
have PJP, but many other diseases may have a similar radiographic 
pattern. It is however important to note that in advanced HIV disease, the 
chest radiograph may be normal in patients who have diseases such as 
pulmonary Tuberculosis or PJP (45) (see Table 4). 

Chest computed tomography (CT) 

A chest CT scan is unnecessary in a lot of cases. This is because the 
clinical and chest radiographic presentation suggests a single diagnosis or 
a few differentials to consider. High-resolution computed tomography 
(HRCT) can however be useful in cases of suspected PJP where the chest 
radiograph is normal. In such cases the HRCT usually reveals ground-
glass opacity with a patchy distribution. Although the occurrence of 
ground-glass opacity is not specific for PJP as it may be seen in many 
other pulmonary diseases, its absence makes the diagnosis of PJP unlikely 
(46). Chest CT may also be of help in diagnosing neoplasms such as 
pulmonary Kaposi’s sarcoma or non-Hodgkin lymphoma which usually 
reveals nodules >1 cm in diameter (46). 

Fiberoptic bronchoscopy 

Fiberoptic bronchoscopy has been found to be of great value in the 
evaluation of HIV-associated respiratory diseases. In general, 
bronchoscopy should be considered for patients whose diagnosis remains 
unknown despite less invasive diagnostic studies (e.g., induced sputum), 
and for patients whose empirical therapy is failing. During bronchoscopy, 
bronchoalveolar lavage (BAL) with or without a transbronchial biopsy 
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(TBB) is performed. The decision on the choice of procedure to perform 
depends on the suspected diagnosis and on the sensitivities of these 
procedures for that diagnosis. Studies have revealed that the yield from 
these two procedures was complementary in identifying pathogens. While 
the sensitivity of BAL was 86% and that of TBB was 87%; the use of both 
procedures in combination yielded a sensitivity of 98% for all pathogens 
and 100% for Pneumocystis (47). The sensitivity of the BAL fluid 
examination for Pneumocystis has been observed to be 97% or higher. 
Hence, except in the rarest of cases, Pneumocystis can be excluded with a 
negative BAL fluid examination. The sensitivity of bronchoscopy for 
diagnosing a number of other important pathogens, including tuberculosis 
and endemic fungal pneumonias can also be improved by TBB (47). In 
addition, tissue confirmation from TBB or another biopsy specimen is 
mandatory to establish a diagnosis of cytomegalovirus pneumonia, 
invasive aspergillosis, and pulmonary non-Hodgkin lymphoma. 

Infectious Respiratory Complications 

Respiratory infections occur commonly among HIV-infected patients 
accounting for 98% of respiratory complications (3). Organisms most 
commonly identified are listed in Table 1. The most frequent respiratory 
diagnoses are upper respiratory tract infection, acute bronchitis, and acute 
sinusitis. They occur at all strata of CD4 + T-cell counts and have higher 
rates compared with HIV-negative control (3). Some of the infectious 
respiratory diseases are discussed briefly below. 

Bacterial infections 

Bacterial infections may develop in the early stages of HIV infection 
(CD4+ T-cell count >500 cells/μl), or at any time during the course of 
disease with the frequency increasing as the CD4 count decreases. With 
the advent of HAART, the overall incidence of bacterial pneumonia has 
reduced although it remains a cause of increased morbidity and mortality 
(48). One of the reasons for the persistence of bacterial pneumonia may be 
as a result of the increased prevalence of cigarette smoking among HIV-
infected individuals. This is because cigarette smoking has been shown in 
several studies to be linked with high rates of pneumonia among HIV-
infected patients at all CD4+ T-cell counts (33, 48, 49). The most frequent 
clinically apparent parenchymal lung infection in HIV-infected individuals 
is recurrent pyogenic bacterial pneumonia (defined as at least two episodes 
within 12 months) (4). Hence, its inclusion in the Centre for Disease 
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Control’s list of AIDS-defining conditions (50). Bacterial pneumonia 
occurs about five times more often in HIV-infected patients than in 
otherwise similar but HIV-negative individuals (4). The bacterial pathogen 
involved is similar to that of community-acquired pneumonia in the 
general populace and Streptococcus pneumoniae is also the most 
frequently encountered pathogen (33, 51, 52). Staphylococcus aureus and 
gram-negative organisms especially Pseudomonas aerugionsa occur more 
frequently in advanced HIV disease (5). The clinical presentation (fever, 
cough, purulent sputum) and the course are similar to those of an HIV-
negative population. There is however an increased tendency for rapid 
progression with the development of cavitation, parapneumonic effusion 
and empyema formation (6). Treatment is similar to that for HIV-negative 
patients. Co-trimoxazole for PJP prophylaxis has been observed to lead to 
a decreased incidence of bacterial pneumonia (48).  

Acute bronchitis, bronchiolitis and bronchiectasis due to a pyogenic 
airways infection as compared to immunocompetent persons have also 
been observed to have an increased incidence in HIV-infected individuals 
with CD4 counts of <100 cells/μl even in those who have no history of 
cigarette smoking (28). 

Mycobacterium tuberculosis 

TB is an AIDS-defining illness (50). HIV-infected individuals have a 16-
27 times higher risk of developing tuberculosis than HIV-negative 
individuals and it is the most frequent cause of death among HIV-infected 
patients being responsible for 37% of deaths in this patient population 
(53). Similar to bacterial pneumonia, although TB may occur at relatively 
high CD4+ T-cell counts, it tends to become increasingly common with 
lower CD4+ T-cell counts. It has been reported that the likelihood of drug-
resistant tuberculosis is greater among HIV-infected patients than among 
others and drug-resistant tuberculosis has been linked with decreased 
survival (53). The clinical symptoms of PTB include productive cough 
sometimes with haemoptysis: fever, night sweats, dyspnoea and chest 
pain. Similar symptoms occur in disease caused by other mycobacteria. 
Radiographic findings of TB are dependent on the severity of 
immunosuppression. At higher CD4+ T-cell counts the appearances are 
typical of post-primary TB, similar to that which occurs in the general 
population with features such as focal consolidation and cavities located at 
the upper zones with or without pleural involvement (see Figure 1). With 
reduced CD4+ T-cell counts the features resemble primary infection, 
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manifesting with lymph node enlargement, pleural disease and a tendency 
to haematological and bronchopulmonary dissemination (see Figure 2). 
Diagnosis is by acid-fast bacilli microscopy, mycobacterial culture or the 
nucleic acid amplification test, particularly Xpert MTB/RIF assay of 
expectorated or induced sputum. Xpert MTB/RIF assay has been 
recommended by the World Health Organization as the initial diagnostic 
test in individuals with HIV-associated TB (54). It permits rapid diagnosis 
of tuberculosis with high specificity and sensitivity (approaching that of 
culture) and it can simultaneously detect TB and rifampicin resistance. 
Treatment and response to therapy are similar in both the HIV-infected 
and HIV-uninfected population. Problems encountered during treatment 
include toxicity from antituberculous drugs which is commoner in the 
HIV-infected population and drug-drug interactions with HAART.  

Pneumocystis jirovecii pneumonia 

Pneumocystis jirovecii (formerly Pneumocystis carinii) is a fungus which 
was previously thought to be a protozoan. Although the frequency of 
occurrence of Pneumocystis jirovecii has reduced significantly since the 
advent of HAART and Pneumocystis prophylaxis, it is still the most 
frequently encountered opportunistic infection in HIV-infected individuals 
and occurs with a CD4+ T-cell count below 200 cells/μl (55). It presents 
with fever, breathlessness, hypoxia and a dry cough. Some patients may 
present with features suggestive of pneumothorax which include acute 
dyspnoea with pleuritic chest pain (56). The chest radiograph may not 
reveal any abnormality in 10% of cases (41, 57, 58), but a chest HRCT 
usually reveals ground-glass infiltrate (see Figure 3). Other chest X-ray 
findings may include diffuse, bilateral, often perihilar reticular opacities, 
poorly-defined ground-glass opacities usually in the upper lobes (58, 59). 
In about 10% of cases, cystic lesions may be observed and these may lead 
to the development of spontaneous pneumothorax (see Figure 4) (60, 61). 
These features are most commonly observed in patients receiving 
prophylaxis with aerosolized pentamidine and co-trimoxazole (62, 63). 
Diagnosis is by the identification of cysts or trophic forms (or both) on a 
stained respiratory specimen. The specimen used includes expectorated or 
induced sputum; pulmonary secretions obtained by nasotracheal suction, 
BAL, or percutaneous aspiration of the pulmonary parenchyma; and 
pulmonary tissue obtained by transbronchial, thoracoscopic, or open-lung 
biopsy. Sputum induction and BAL are however most widely used. Stains 
commonly used include methenamine silver, toluidine blue-O, Giemsa or 
Diff-Quik. PCR-based techniques may also be used for diagnosis. 
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Treatment of choice is high dose co-trimoxazole for 21 days. Other 
treatment options include intravenous pentamidine, clindamycin plus 
primaquine, trimethoprim plus dapsone, trimetrexate (sometimes used 
together with dapsone), and atovaquone (64). Adjunctive therapy with 
corticosteroids is recommended in patients who have moderate-to-severe 
pneumocystis pneumonia (65). 

Non-infectious Respiratory Complications 

Kaposi’s Sarcoma 

Despite the falling incidence in response to the widespread use of anti-
herpes virus drugs and HAART, Kaposi’s sarcoma remains the most 
frequent AIDS-associated malignancy (66, 67). Human herpes virus-8 
(also known as Kaposi’s sarcoma associated herpes virus) has been 
identified as the causal agent for KS (68, 69). Kaposi’s sarcoma affects 
almost exclusively either homosexual or bisexual men and their partners 
(70). Pulmonary involvement can occur in up to one-third of people with 
known KS. The course of this disease is variable, ranging from slowly 
progressive to aggressive. Diagnosis usually follows the appearance of the 
cutaneous disease. KS may affect the oropharynx, larynx, lung 
parenchyma, pleura, and chest wall in addition to the gastrointestinal 
system, with widespread lymph node involvement. Upper respiratory tract 
involvement is usually absent in patients who have pulmonary lesions. The 
intrathoracic disease may manifest as pleural disease, parenchymal 
disease, adenopathy, and endobronchial lesions (71). In the majority of 
patients, chest X-ray reveals bilateral perihilar pulmonary infiltrates which 
extend into the pulmonary parenchyma along the bronchovascular bundles 
(see Figure 5). Although the mortality of patients who have KS has 
reduced significantly since HAART and a newer combination therapy 
were introduced, the prognosis of patients who have pulmonary KS 
remains poor (72). 

Lymphoma 

AIDS-related lymphomas are typically high grade, B-cell, non-Hodgkin’s 
lymphoma (NHL). It occurs in about 10% of AIDS patients and is the 
second most common AIDS-associated malignancy (73). Lung 
involvement is usually seen together with other sites of disease but may 
occasionally be the initial or predominant site of disease. Chest X-ray 
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sometimes reveals multi-nodular infiltrates, consolidation, mass lesions, 
diffuse or focal interstitial infiltrates, hilar adenopathy and effusions. 

Bronchial carcinoma 

Bronchial carcinoma has been observed to occur more frequently in HIV-
infected patients than in the general smoking population. The most 
common histology observed is adenocarcinoma (8). There is no clear 
association between the frequency and CD4 cell count. HIV-infected 
individuals who have bronchial carcinoma have their life span 
significantly reduced compared with HIV-negative subjects with bronchial 
carcinoma and the prognosis remains poor for these patients despite 
HAART (8). 

Pulmonary hypertension 

In HIV-infected individuals, pulmonary hypertension has an incidence 
estimated to be 0.5%, compared with 0.02% in the general population 
(74). It occurs at all CD4+ T-cell counts and has similar pathological 
findings to those of primary pulmonary hypertension. Treatment with 
HAART has been observed to reduce right ventricular systolic pressure 
and improve survival (74). 

Immune Reconstitution Inflammatory Syndrome 

IRIS is characterized by a contradictory deterioration of the clinical state 
which is related to a resurgence of the immune system following a period 
of immunosuppression. It typically occurs following the commencement 
of HAART in HIV-infected individuals. It occurs on account of the 
reconstitution of the immune system which results in host inflammatory 
responses to previously recognized or unrecognized infections. IRIS has 
also been observed to be due to the host inflammatory response to self-
antigens or malignancy, manifesting as worsening autoimmune disease or 
cancer. It has been observed in various pulmonary diseases including PTB, 
Mycobacterium avium complex, PJP, KS, lymphoma, sarcoidosis and 
cancer (75, 76). The most frequent infectious triggers are mycobacterial 
infections, especially M. tuberculosis and Mycobacterium avium complex. 
A high viral load and a low CD4+ T-cell count are predisposing factors 
(5). Most cases of IRIS occur during the first 1 to 3 months after the 
initiation of HAART, although cases may occasionally present several 
months after the initiation of HAART (76). Generally, in patients who 
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have IRIS, HAART should be continued, although each case may be 
individualized following a careful review (64). Treatment is by 
nonsteroidal anti-inflammatory agents and corticosteroids which decrease 
inflammation. Indications for steroids include an excessive inflammatory 
response which can be particularly harmful, such as in lesions involving 
the central nervous system or causing airway compromise. 

Table 1: Infectious Respiratory Complications* 
BACTERIA Streptococcus pneumoniae 

Haemophilus influenza 
Pseudomonas aeruginosa 
Staphylococcus aureus 

MYCOBACTERIA Mycobacterium tuberculosis 
Mycobacterium avium complex 
Mycobacterium kansasii 

FUNGI Pneumocystis jirovecii 
Histoplasma capsulatum 
Aspergillus species (most commonly 
A. fumigatus) 
Cryptococcus neoformans 
Coccidioides immitis 
Blastomyces dermatitidis 
Penicillium marneffei 

PARASITES Toxoplasma gondii 
Strongiloidis stercorali 

VIRUSES Cytomegalovirus 
* Organisms listed above are examples of the most commonly identified 
organisms. Any infectious agent can be involved. 

Table 2: Non-Infectious Respiratory Complications 
MALIGNANCIES Kaposi’s sarcoma 

Bronchogenic carcinoma 
Non-Hodgkin’s lymphoma 

INTERSTITIAL LUNG DISEASES Lymphocytic interstitial 
pneumonitis 
Nonspecific interstitial 
pneumonitis 
Sarcoidosis 

OBSTRUCTIVE AIRWAY 
DISEASES 

Chronic obstructive pulmonary 
disease 
Asthma 
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PULMONARY VASCULAR 
DISEASES 

Pulmonary arterial hypertension 

HAART RELATED CONDITIONS Immune reconstitution 
inflammatory 
syndrome 

 
Table 3: Relationship Between Respiratory Complications And 
Various Cd4 Strata 
CD4 cell counts when conditions 
begin to occur 

Respiratory complications 

>500 l Sinusitis, acute pharyngitis, 
bronchitis, pulmonary TB, bacterial 
pneumonia 

200-500/ l Recurrent bacterial pneumonia, 
varicella zoster pneumonitis 

100-200/ l PJP, disseminated TB 
50-100/ l pulmonary Kaposi’s sarcoma, 

Toxoplasma gondii infections 
<50/ l Fungal pneumonia (Histoplasma 

capsulatum, Coccidioides immitis, 
Aspergillus species, Candida 
species), disseminated MAC, CMV 
pneumonitis, herpes simplex 
pneumonitis 

MAC = Mycobacterium avium complex, CMV = Cytomegalovirus, TB = 
Tuberculosis 

Table 4: Differential Diagnosis Of Chest Radiograph Abnormalities 

  PJP Bacter
ia M.TB Fungi NH

L 
K
S 

MA
C 

CM
V 

Normal Yes   Yes Yes   Ye
s     

Focal 
consolidation/ 
infiltrate 

Yes Yes Yes Yes Yes       

Miliary Uncomm
on   Yes Yes         

Diffuse or 
multifocal Yes Yes Yes Yes Yes Ye

s Yes Yes 
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Reticular or 
granular   Yes Yes Yes Yes     Yes 

Nodular Uncomm
on Yes Yes Yes Yes Ye

s     

Cystic lesions Yes     Yes         

Cavities Uncomm
on Yes Yes Yes         

Pneumothorax   Yes Uncomm
on 

Uncomm
on         

Lymphadenop
athy     Yes Yes Yes Ye

s Yes   

Pleural 
effusions   Yes Yes Yes Yes Ye

s     

CMV = cytomegalovirus; KS = Kaposi’s sarcoma; MAC = 
Mycobacterium avium complex; M.TB = Mycobacterium tuberculosis; 
NHL = non-Hodgkin’s lymphoma; PJP = Pneumocystis jirovecii 
pneumonia.         

Adapted from Table 13.5 in Morris A, Huang L. Evaluation and 
management of respiratory complications of HIV infection. In: Crowe S, 
Hoy J, Mills J, editors. Management of the HIV-infected patient. London: 
Martin Dunitz, 2002, 217.         
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Figure 1: Chest X-ray of an HIV-infected patient with CD4+ T-cell count >200 
cells/mm3 showing right upper lung zone consolidation with cavitation. The 
patient’s sputum was positive for acid-fast bacilli and mycobacterial culture 
yielded Mycobacterium tuberculosis. Courtesy of Laurence Huang, MD 

 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Abiona Oluwadamilola Odeyemi 
 

117 

 
 
Figure 2: Chest X-ray of an HIV-infected patient with CD4+ T-cell count <200 
cells/mm3 showing right lower lung zone consolidation but with no cavitation. 
Courtesy of Laurence Huang, MD 
 

 
 
Figure 3: HRCT in a patient with PJP showing patchy areas of ground glass 
opacity. 
Courtesy of Kanne JP, Yandow DR and Meyer CA 
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Figure 4: Chest X-ray of an HIV-infected patient with PJP which shows bilateral, 
mostly perihilar, granular opacities and three cysts (arrows) (Courtesy of L Huang) 
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Figure 5: Chest X-ray of an HIV-infected patient with pulmonary Kaposi’s 
sarcoma (Courtesy of L Huang) 
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Both HIV infection, on a long-term basis, and the side effects of its 
treatment with Highly Active Anti-Retroviral Therapy (HAART) cause 
cardiovascular diseases (CVD). Attempts to reduce the duration of 
HAART increased the CVD rate; this suggests that the pathogenesis of 
CVD in HIV infection is likely to be multifactorial.These factors are the 
HIV infection itself, the attendant immune activation and coagulopathy. 
HIV infection on its own causes dilated cardiomyopathy with congestive 
cardiac failure and  is termed HIV-associated Cardiomyopathy. Also the 
CVD risk factors and HIV infection can act synergistically to cause 
cardiovascular disease. Some opportunistic infections affect the 
myocardium leading to cardiomyopathy.Advanced HIV infection may lead 
to pericardial effusions.Left ventricular systolic and diastolic dysfunctions 
occur in HIV infection, the diastolic dysfunction may precede the systolic 
dysfunction. In essence, HIV infection has increased the prevalence of 
CVD and heart failure. 

The Center for Disease Control and Prevention (CDC) in Atlanta, Georgia, 
USA was primarily responsible for discovering Acquired 
Immunodeficiency Syndrome (AIDS) in 1981, when Pneumocystis 
jirovecii (formerly P. carinii) pneumonia was diagnosed in five previously 
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healthy homosexual men and in another subset of 26 others who all had 
Kaposi's sarcoma (KS) in Los Angeles,and in both New York and Los 
Angeles respectively (1,2).Further investigations recovered human 
immunodeficiency virus (HIV) from a patient with lymphadenopathy in 
1983, and this was unequivocally linked as the aetiology of AIDS in 1984 
(1).The development of a sensitive enzyme-linked immunosorbent assay 
(ELISA) in the USA, in 1985, helped in mapping out the epidemiology of 
the disease globally (1). 

Cardiovascular Diseases in HIV-infected Individuals 

The advent of human  immunodeficiency virus (HIV) infection heralded 
an increase in CVD and heart failure with it becoming one of the most 
common aetiologies of acquired heart disease and specifically 
symptomatic heart failure (3). HIV infection on its own causes cardiac 
complications on a long-term basis (3), so do HAART-related side effects 
as part of the lipodystrophy syndrome (1,4). As these drugs continue to 
prolong life, they also impact negatively on atherosclerotic disease and 
cardiovascular risk cumulating in the increase in prevalence of ARV 
therapy-induced cardiac diseases (5).Autopsy findings showed that 25 to 
75% of HIV patients had heart disease. Dilated cardiomyopathy with 
congestive cardiac failure (CCF) is the most common direct clinical effect 
of HIV infection, occurs as a late complication, is known as HIV-
associated cardiomyopathy and the histological findings are those of 
myocarditis hence the proposal that intravenous immunoglobulin (IVIg) 
could be employed for treatment(1). HIV can be isolated directly from 
cardiac tissues in this disease (1). 

Statistics in 2005 had shown that both adults and children living with HIV 
constituted 38.6 million, also about 10% of those infected in the USA were 
older than 50 years (2,3). Acceptance of antiretroviral therapy had been 
witnessing a tremendous increase in low- and middle-income countries 
such that the figure increased from 240,000 to approximately 1.3 million 
between 2001 and 2005(2,3). Access to HAART is however limited to 
20% of those needing it (3). 

The estimated global prevalence of HIV-related heart failure is put at 4-
5million based on a 2-year to 5-year incidence of symptomatic heart 
failure which ranges from 4% to 28% (3). 

In the paediatric age group bracket of 10 years, chronic cardiac disease 
accounted for 25% mortality; while 28% had serious cardiac events 
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following an AIDS-defining illness. The typical symptoms are oedema and 
dyspnoea. ARV therapy also prolongs life in this age group(3). 

Reversible drug-induced cardiomyopathy may occur when HIV-infected 
patients are placed on IFN-  or nucleoside analogue (1).Stoppage of these 
drugs leads to the reversibility of the cardiomyopathy (1). 

There are opportunistic diseases that can cause cardiomyopathy because 
they affect the myocardium and they include Chagas disease, Kaposi’s 
sarcoma, toxoplasmosis and cryptococcosis (1,2).In one series, most 
patients with HIV infection and a treatable myocarditis were found to have 
myocarditis associated with toxoplasmosis (1).In a study, toxoplasmosis-
induced myocarditis accounted for treatable myocarditis in the majority of 
patients infected with HIV (1).Sani and Okeahialam reported that Nigerian 
HIV-positive asymptomatic subjects had a higher prevalence of QTc 
prolongation compared to HIV-negative subjects and, as they moved to 
AIDS, the prevalence of QTc prolongation increased. This makes for 
increased cardiovascular mortality (6). In another review, they noted that a 
variety of potential aetiologies have been postulated in HIV-related heart 
disease, including myocardial invasion with HIV itself, opportunistic 
infections, viral infections, autoimmune response to viral infection, drug-
related cardiac toxicity, nutritional deficiencies, and prolonged 
immunosuppression (5). 

Pericardial disease with effusion and tamponade, marantic and infective 
endocarditis, arrhythmias, dilated cardiomyopathy with global left 
ventricular dysfunction, metastatic cancer, pulmonary hypertension and 
nonspecific or infectious myocarditis have been found in association with 
HIV/AIDS (2,3).The prevalence of drug-related cardiotoxicity, cardiac 
autonomic dysfunction, coronary artery disease and dyslipidaemia has 
been on the increase since HAART commenced (7). Most of these patients 
also had evidence of central nervous system toxoplasmosis. Thus, MRI or 
double-dose contrast CT scan of the brain must form part of the diagnostic 
workup of patients with advanced HIV infection and cardiomyopathy (1). 

Diverse cardiovascular problems are seen in patients with HIV infection. 
Pericardial effusions may be found in advanced HIV infection with the 
following as predisposing factors: tuberculosis, congestive heart failure, 
mycobacterial infection, cryptococcal infection, pulmonary infection, 
lymphoma, and Kaposi’s sarcoma (1). Although pericarditis is quite 
uncommon, moderate to severe pericardial effusions were seen in 5% of 
patients with HIV disease in one series (1).Tamponade and death had been 
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reported in patients with pericardial KS, probably due to acute 
haemorrhage (1). 

There should be an index of suspicion of nonbacterial thrombotic 
endocarditis in patients with unexplained embolic phenomena (1). 
Intravenous pentamidine should not be given rapidly to avoid 
cardiovascular collapse with its attendant hypotension (1). Coronary artery 
disease is being increasingly diagnosed at autopsy and this has been linked 
to a high percentage of patients having hypercholesterolaemia and 
hypertriglyceridemia (1). This occurs as a side effect of HAART and 
occurs more in patients with HCV co-infection (1).The precise clinical 
significance of these findings is not yet elucidated but the available data 
suggest a direct link between the development of ischaemic heart disease 
and the duration of HAART therapy(1). Emerging evidence based on one 
large series suggested the likelihood of multiple factors being responsible 
for cardiovascular diseases associated with HIV infection (1). These 
factors are the HIV infection itself, the attendant immune activation and 
coagulopathy(1). This large study identified the total rate of myocardial 
infarction (MI) as 3.5/1000 years with 28% being fatal. Also, MI 
constituted 7% of mortality in the subset of fatal MI, with a 26% 
incremental risk in MI for every year of therapy on HAART (1). This is in 
view of the remarkable increase in patients’ survival on HAART, coupled 
with a paradoxical increase in the cardiovascular disease rate on reducing 
the duration of HAART hence the likelihood that the pathogenesis of 
cardiovascular disease in HIV infection is multifactorial (1). 

Cardiovascular Diseases in HIV Infection 

The CVD risk factors and HIV infection can act synergistically to cause 
cardiovascular disease (4). HAART – naive HIV infection – increases 
serum levels of lipids (4). Longstanding HIV infection increases 
hypercoagulation and systemic inflammation while it decreases 
endovascular reactivity; however, with the appropriate HAART these 
conditions may be partially reversible (4). Abacavir has the side effects of 
increased platelet activation and/or decreased vascular reactivity which 
may lead to an increased risk of myocardial infarction (4). 

Even in patients on HAART, the traditional risk factors (increasing age, 
hypertension, hyperlipidaemia, smoking and diabetes mellitus) still play an 
important role in CVD (4).  
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Despite the negative impact of some ARVs on CVD risk, the potent 
HAART still remains the mainstay of therapy of HIV infection because of 
the much more long-term outstanding benefits of immune reconstitution 
and chronic HIV suppression (4). 

It is advocated that routine CVD assessment and appropriate interventions 
should be done for HIV patients (4). 

AIDS and Related Disorders: Treatment 

General Principles of Patient Management 

In line with the CDC guidelines, health professionals must obtain an 
individual patient’s consent for HIV testing to be included as part of 
routine laboratory investigations for him or her (1). 

The diagnosis of HIV infection in any person is devastating no matter how 
emotionally stable the individual, hence the health care provider must be 
ready to put support systems in place immediately for the newly diagnosed 
patient (1, 8,9,10). The treatment of patients with HIV infection requires 
the ability to deal with the problems of a chronic, potentially life-
threatening illness in addition to comprehensive knowledge of the course, 
complications, therapy and in-depth experience with ARV (1, 8,9,10). 

The majority of the AIDS-defining conditions witnessed a marked 
reduction with the commencement and widespread use of HAART in the 
USA in 1995 to1996 (1). Strict adherence to the ARV drugs regimen is the 
key to the adequate suppression of HIV replication, which is a major 
mechanism that confers longevity and better quality of life to patients with 
HIV infection (1).The once-a-day regimen and co-formulations of ARVs 
aided strict compliance (1). 

There have been major breakthroughs in the treatment of patients with 
HIV infection. The development and appropriate use of potent 
combination ARV therapy and other treatment and prophylactic 
interventions are providing patients living with HIV/AIDS with the best 
opportunity to live a long and healthy life (1). The attending physician 
must educate patients concerning the natural history of their illness and 
listen and be sensitive to their fears and concerns in addition to having an 
up-to-date knowledge of the latest drugs available for the patients (1). The 
physician and the patient must take therapeutic decisions together or a 
close relative must stand in as proxy where the patient cannot take such 
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decisions (1). There are several examinations and laboratory studies that 
must be done to grade the disease and also serve as a baseline for future 
reference. The following are essential in addition to routine 
chemistry:CD4+ T-cell count, two separate plasma HIV RNA levels, 
fasting lipid profile, fasting glucose and haematology screening panels, 
serologies for hepatitis A, B, and C, Pap smear, and chest x-ray, HIV 
resistance test, an RPR or VDRL test and an anti-Toxoplasma antibody 
titer (1). 

A purified protein derivative (PPD) test should be done, and an MMSE 
(Mini-mental status examination) performed and recorded. Patients should 
be immunized with pneumococcal polysaccharide and, if seronegative for 
these viruses, with hepatitis A and hepatitis B vaccines (1).The status of 
hepatitis C infection should be determined. In addition, patients should be 
counselled with regard to sexual practices and needle sharing, and 
counselling should be offered to those whom the patient knows or suspects 
may also be infected (1). 

These baseline activities are necessary to plan short- and long-term 
medical management strategies based on the most recent information 
available and subject to modification as new information becomes 
available (1).There are medical advances in the field of HIV and a variety 
of sites on the internet regularly update their information inclusive of 
consensus panel reports on therapy, to keep interested people abreast of 
the latest developments (1). 

Combination antiretroviral therapy (ART), or highly active antiretroviral 
therapy (HAART), is the cornerstone of the management of patients with 
HIV infection. HIV drug therapies that are currently being used are in four 
categories: those that inhibit the viral integrase enzyme, those that inhibit 
the viral reverse transcriptase enzyme, those that interfere with viral entry, 
and those that inhibit the viral protease enzyme (1).The following are the 
Federal Drug Agency (FDA)-approved reverse transcriptase inhibitors: 
non-nucleoside reverse transcriptase inhibitors nevirapine, delavirdine, and 
efavirenz; the nucleoside analogues zidovudine, didanosine, zalcitabine, 
stavudine, lamivudine, abacavir, and emtricitabine;and the nucleotide 
analogue tenofovir (1). 

These were in the first class of drugs that were licensed for the treatment 
of HIV infection to be used as combination therapy (1). Monotherapy 
promotes drug resistance so easily and as such no ARV should be used 
alone (1).The lipodystrophy syndrome has been associated with HAART 
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and this consists of fat redistribution, hyperlipidaemia and glucose 
intolerance/insulin resistance (1,3).The HIV-1 protease inhibitors 
(saquinavir, indinavir, ritonavir, nelfinavir, amprenavir, fosamprenavir, 
lopinavir/ritonavir, atazanavir, tipranavir, and darunavir) are a major part 
of the arsenal against HIV infection (1).The mechanism of action of the 
entry inhibitors is by preventing the binding of HIV to its receptor or co-
receptor or by interfering with the process of fusion. The fusion inhibitor 
enfuvirtide, or T-20, was the first drug in this class to be licensed followed 
by the CCR5 antagonist maraviroc (1).Clinical trials are still being 
conducted on a number of additional small molecules that bind to HIV-1 
co-receptorsv(1). The integrase inhibitors are the newest class of ARV 
compounds. Raltegravir inhibits the viral enzyme integrase and is the first 
of this class to be approved (1). It was approved in 2007 for the treatment 
of drug-experienced patients with HIV infection in combination with other 
ARVs (1). 

Left Ventricular Systolic Dysfunction 

The characteristic signs of heart failure may be masked or changed in the 
setting of concurrent pulmonary infections, pulmonary hypertension, 
anaemia, portal hypertension, malnutrition, or malignancy in HIV-infected 
patients hence presentations of patients with left ventricular systolic 
dysfunction may vary from being asymptomatic to New York Heart 
Association Class III or IV heart failure (3). 
 
Echocardiography is useful for assessing left ventricular systolic function 
in this population (3) and should be performed in any patient with elevated 
cardiovascular risk, with any clinical manifestations of cardiovascular 
disease, or with unexplained or persistent pulmonary symptoms or viral 
co-infections at the baseline and every 1 to 2 years thereafter, or as 
clinically indicated (3). Olusegun-Joseph et al. identified by 
echocardiography early abnormalities in 100 treatment-naive patients. 
Significant echocardiographic abnormalities found included systolic 
dysfunction and diastolic dysfunction. Other abnormalities were 
pericardial effusion in 47% and dilated cardiomyopathy. One patient had 
aortic root dilatation, another had mitral valve prolapse and another had 
isolated right heart dilatation and dysfunction. They concluded that cardiac 
abnormalities are more common in HIV-infected people than in normal 
controls. A careful initial and periodic cardiac evaluation to detect early 
involvement of the heart in HIV disease is recommended (11). 
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Left Ventricular Diastolic Dysfunction 

Diastolic dysfunction occurs frequently in long-term survivors of HIV 
infection and this may actually precede systolic dysfunction (3). 

Other Investigations 

An electrocardiogram can reveal nonspecific conduction defects or 
repolarization changes (3). The chest radiograph has low sensitivity and 
specificity for congestive heart failure in patients with HIV infection (3). 
Levels of brain natriuretic peptide have been inversely correlated with left 
ventricular ejection in both a large population of patients without HIV 
infection and in small populations of HIV-infected patients. This can 
actually be used in the differential diagnosis of HIV-induced congestive 
cardiomyopathy (3). 

Course of Disease 

The echocardiographic criteria for asymptomatic left ventricular 
dysfunction are fractional shortening less than 28 percent, with global left 
ventricular hypokinesis and patients with these may have transient disease 
(3). 

Therapy 

HIV-associated cardiomyopathy is treated like non-ischaemic 
cardiomyopathy with diuretics, digoxin, beta blockers, aldosterone 
antagonists, and angiotensin-converting enzyme inhibitors, as tolerated 
(3). 

The patient should be investigated extensively for opportunistic or other 
infections and appropriate treatment should be instituted to ameliorate or 
resolve the cardiomyopathy (3). Biopsy of the right ventricular 
myocardium  may be needed to identify infectious causes of failure and for 
suggesting targeted therapy. Medical therapy should be followed up with 
serial echocardiographic studies at 4-month intervals (3). 

Infusions of immunoglobulin given every month to HIV-infected children 
have minimized  left ventricular dysfunction, increased left ventricular 
wall thickness, and reduced peak left ventricular wall stress, suggesting 
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that impaired myocardial growth and left ventricular dysfunction can be 
immunologically mediated (3). 

Heart transplantation has been reported in one HIV-infected man believed 
to have anthracycline-related cardiomyopathy (3). At 24 months of follow-
up, his course was complicated by more frequent and higher-grade 
episodes of rejection than average, but otherwise it was relatively 
uneventful and productive (3). Clinical and echocardiographic findings 
have suggested that diastolic dysfunction is relatively common in long-
term survivors of HIV infection. Left ventricular diastolic dysfunction may 
precede systolic dysfunction (3). 

The risk of CVD may be reduced with ART treatment in patients with 
HIV infection, even when the CD4 T-cell counts are high; however, 
clinical trials and long-term observational studies will confirm this (12). 
Older drugs have adverse cardiometabolic risks which the newer 
generation protease inhibitors, chemokine receptor 5 antagonists, and 
integrase inhibitors appear to be free from (12). Recent studies suggest that 
apart from the well-known risk of coronary heart disease, chronic HIV 
infection is associated with increased  risk of heart failure, arrhythmias and 
ischaemic stroke; so also has increased CVD risk been associated with 
active viral replication and immunodeficiency(12). 

Novel methods of imaging subclinical vascular disease keep showing that 
immune activation and inflammation are likely to be the mediators of 
CVD among patients with HIV (12).  

Prognosis 

The increased mortality in HIV-infected patients with cardiomyopathy is 
not dependent on a high risk group, age, sex, and CD4 count (3). Left 
ventricular dysfunction was a major determinant of AIDS-related death in 
patients before HAART therapy (3). This was clearly demonstrated in a 
study where those with left ventricular dysfunction had a shorter median 
survival of 101 days while those with normal hearts had a longer median 
survival of 472 days despite both groups being at a similar stage of 
infection (3). 

Acute-onset congestive heart failure in HIV-infected adults and children 
has an unpleasant prognosis with mortality from primary heart failure 
exceeding 50% within 12 months of presentation (3). However, if these 
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patients develop chronic-onset heart failure, they may respond better to 
medical treatment (3). 

Future Perspectives 

As HIV-infected patients live longer, HIV-related cardiovascular disease 
will become the commonest cause of mortality and a vital area of research 
(3).Findings of research on HIV-related CVD and using HIV as a model of 
chronic immunosuppression in a large population may translate to other 
populations (3). Statins, anti-inflammatory drugs or immunomodulatory 
agents may be used as innovative and evidence-based supportive therapies 
to improve outcomes. 

Commencement of early treatment with ART is targeted as a likely 
strategy to reduce CVD risk for patients infected with HIV (12). 

A good understanding of genetic predispositions to QT prolongation may 
serve as a useful guide to treatment. In the same vein, understanding the 
aetiologies of cardiomyopathy may be beneficial to various kinds of 
research efforts, such as the effects of cytokine, mitochondrial, and 
neurohormonal pathways (3). 

In the setting of at-risk populations having cardiomyopathies that are not 
well understood, observations of increased mortality in association with 
left ventricular mass and very mild left ventricular dysfunction may 
enhance diagnostic testing (3). 
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Human immunodeficiency virus (HIV) has been known to cause 
Gastrointestinal Tract (GIT) dysfunction characterized by tubulin 
depolymerization, induction of local cytokines, and breakage in the 
defence mechanism thus leading to a wide range of clinical and pathogenic 
consequences. GIT symptoms that are associated with HIV infection 
include HIV enteropathy, GIT bleeding, abdominal pain, and diarrhea 
amongst others. The introduction of highly active antiretroviral therapy 
(HAART) has drastically reduced opportunistic aetiologies, along with 
HIV enteropathy. HAART not only improves the systemic immune system 
but also the local cellular immunity of the GIT.  

The GIT consists of the stomach and intestine. The GIT plays a vital role 
in the digestion of food making the ingesta absorbable into the system. 
Various diseases take their toll on the GIT (1, 2, 3). HIV is a lentivirus that 
is found in the body fluids of an infected person such as breast milk, 
semen and vaginal fluids and blood. It gradually attacks the immune 
system, which is the body's natural defence against illness. In the GIT, the 
histoarchitecture of the mucosa presents a tight epithelial junction which 
allows the local immune system of the GIT to protect against any 
pathogenic organisms (4). A breakage in the defence mechanism in a 
situation such as HIV infection leads to a wide range of clinical and 
pathogenic consequences. This is because the GIT serves as an important 
barrier between pathogens in the external environment and the body's 
sterile internal environment (5). This allows for opportunistic infections of 
the GIT in individuals with a "preserved" immune system (lowest cluster 
of differentiation (CD) 4 count greater than 200 cells/mm3) (6). There are 
several GIT symptoms that are associated with HIV infection; these range 
from HIV enteropathy, GIT bleeding, abdominal pain, diarrhea, etc. It 
should also be noted that multiple GI symptoms are also common in the 
case of HIV infection (6).  
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Types of GIT Symptoms Associated with HIV Infection 

HIV enteropathy 

Several microanatomical changes are associated with the GIT mucosa in 
cases of HIV infection. These changes were first observed and termed 
“HIV enteropathy” (7). 

The consequence of HIV enteropathy is tubulin depolymerization and 
induction of local cytokines (4). Apart from structural and immunological 
abnormalities, HIV enteropathy is also characterized by altered epithelial 
ionic balances and enterocyte apoptosis (5, 8, 9). Microstructural 
evaluation of the small and large intestine by Sestak (10); Zeitz et al. (11); 
and Clayton et al. (12) revealed villous atrophy, crypt hyperplasia, and 
epithelial hypoproliferation. All these structural deficiencies result in 
inflammation, increased permeability, and malabsorptions (of bile acids 
and vitamin B12) (4). 

GIT bleeding 

Diagnostic and therapeutic challenges may be difficult in cases of GIT 
bleeding which occur in less than 1% of patients with HIV disease (6). It 
should be noted that GIT bleeding also occurs in HIV-associated 
opportunistic infections such as stress-related ulcer disease, inflammatory 
bowel disease, diverticular disease and colonic polyps, and neoplasia. 
None of these diseases occur more commonly in HIV-infected patients 
than in healthy persons (13, 14). 

The likelihood that upper gastrointestinal (GI) bleeding is related to HIV 
infection is reliant on the patient's CD4+ cell count; the lower the CD4+ 
cell count, the greater is the likelihood of having an HIV-related cause of 
the bleeding (15). Other causes of upper GI bleeding in HIV-infected 
patients include Kaposi’s sarcoma (KS), bacillary angiomatosis, and 
mucosal ulcerations secondary to viral diseases. In the upper endoscopic 
examination by Bernardo et al. (16), violaceous plaque-like lesions and 
several patchy erythematous and haemorrhagic lesions were observed in 
the stomach (Fig. 1). 
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Figure 1: Showing upper endoscopy of fundus, body, and antrum of the stomach 
with multiple patchy, raised, erythematous and haemorrhagic lesions of 8 mm 
diameter (16) 

Anorectal Disease 

Masses or fissures may easily be palpated in the region of the anal canal in 
the HIV-infected patient. It is therefore often suggested that patients with 
anorectal symptoms should have anoscopy and sigmoidoscopy with 
mucosal biopsy, even if the mucosa appears presumably normal during 
gross examination. The healing of anorectal disease is highly dependent on 
the stage of HIV disease; interventions such as surgical or nonsurgical 
therapy may be employed. Surgery is the best therapy for the earlier stages 
of HIV infection (17, 18, 19) even though the healing rates may be very 
slow if the immunity is still low. Success has been achieved using 
debridement and either systemic or intralesional corticosteroids in patients 
with idiopathic ulcerations. Efforts should be aimed at identifying 
infections and providing symptomatic relief, reserving more aggressive 
measures for those in whom less invasive efforts fail (6). 

Abdominal Pain 

Abdominal pain is very frequent in patients with HIV infection, and in 
some cases may present a disastrous complication but as at the time of 
writing, data are not available on the exact regularity of this symptom. 
There are several factors to be considered when diagnosing the HIV-
infected patient with abdominal pain which range from manifestations of 
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opportunistic infections to neoplasms and common causes of abdominal 
pain that occur in otherwise healthy persons (6). Some of the causes of 
abdominal pain in HIV disease have been documented (20, 21). 

Diarrhea 

A careful study of the patient’s medical history should not be 
underestimated. Such history will confirm if there are other medications, 
lactose or food/fatty food intolerance, inadvertent use of cathartics (e.g., 
megadoses of vitamin C, lactose-containing medications, sorbitol-
containing foods), and symptoms suggestive of a systemic infection or 
neoplasm (6). Even though the clinical history alone may not establish a 
specific diagnosis due to infection, a careful history can aid in localizing 
the segment of luminal GI tract most severely involved (6).  

Once dietary causes and medications are excluded, the most important 
goal in evaluating diarrhea in patients with HIV disease is to identify 
treatable infections or neoplasms. Some of the immediate evaluations 
should include stool cultures for enteric bacteria, a specimen for 
Clostridium difficile toxin (in the setting of antibiotic use), and at least 
three stool specimens for ova and parasite examination (including acid-fast 
bacilli and trichrome stain) (6). If a diagnosis is not reached following 
careful stool analysis, sigmoidoscopy or colonoscopy has been advocated 
(6, 22). A small-bowel biopsy should be obtained in any HIV-infected 
patient undergoing an upper endoscopy for evaluation of diarrhea (6). 

Esophageal Motility disorder 

A prospective study documented by Zalar et al. (23) aimed at determining 
the presence of motility disorders in HIV patients with esophageal 
symptoms (with or without associated lesions detected by endoscopy) and 
in HIV patients without esophageal symptoms and normal esophagoscopy. 
It was concluded that a motility disorder occurs in HIV patients without 
regard to esophageal symptoms and/or the presence of mucosal esophageal 
lesions. 
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Complications associated with patients living with HIV 

Liver dysfunction 

Hepatic abnormalities have been implicated in patients living with HIV. In 
fact, they have been documented to be a key issue in the management of 
HIV-infected patients. In most cases, liver dysfunction corresponds with 
opportunistic infections such as mycobacteria, microsporidiosis, and 
cytomegalovirus (24, 25, 26). 

Before the development of HAART, treatment was often restricted to 
symptomatic therapies and/or anti-infective or anticancer therapies 
characterized by hepatic side effects (27). The advent of HAART 
(regimens composed of nucleoside reverse-transcriptase inhibitors, 
protease inhibitors, and/or nonnucleoside reverse-transcriptase inhibitors) 
resulted in a significant decrease in morbidity and mortality among HIV-
infected patients (27, 28).  

Prompt diagnosis of hepatic abnormalities in HIV patients enhances the 
effectiveness of HAART and by extension, enhances the survival rate of 
HIV-infected patients. Other pathogenic mechanisms implicated in HIV 
patients with liver abnormalities may hinder or prompt an accurate 
diagnosis as shown in Figure 2. 

 
 
Figure 2: Showing potential causes of liver enzyme elevations in HIV-infected 
patients (27) 
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Hepatobiliary Abnormalities 

The liver and biliary tract can easily be infected in HIV/acquired 
immunodeficiency syndrome (AIDS) patients. Keaveny and Karasik (29) 
noted that a variety of viral, bacterial, fungal, and other opportunistic 
infections can present with hepatobiliary involvement at either the primary 
site of infection or secondary to a disseminated process. It was particularly 
noted that co-infections with hepatitis B and C are frequent as a result of a 
shared means of transmission of these viruses with HIV. The typical 
presenting features of hepatobiliary infections are right upper quadrant 
(RUQ) pain and abnormal liver function tests. Initial evaluation should 
include a RUQ ultrasonogram, which will usually identify abnormalities in 
the biliary tract and may demonstrate some parenchymal abnormalities as 
well (29). Chung et al. (30) observed hepatobiliary abnormalities in 
sonography in children with HIV infection. Out of 41 children with HIV 
infection 26 (63%) were presented with hepatobiliary abnormalities; with 
Hepatomegaly prominent in 13 patients while abnormal hepatic 
echotexture was evident in 13 patients.  

Lymphoma of the GIT and HIV 

Malignancies are the major cause of about 10% of HIV-related deaths in 
the past (31). This is because HIV leads to impairment of cellular 
immunity which eventually climaxes into a condition known as neoplasms 
(32, 33, 34, 35). It is disheartening to know that even with a good initial 
response to chemotherapy HIV-associated GI lymphoma has a poorer 
prognosis and a higher perforation rate than HIV negative patients (36). 
With the advent of antiretroviral therapy (ART), there has been some 
improvement (31). The gastrointestinal tract (GIT) is the common site of 
extranodal lymphomas (37). There is close proximity between GIT 
lymphomas and chronic inflammation. An understanding of marginal zone 
and mucosa-associated lymphoid tissue (MALT) in health and disease has 
made diagnosis easier (38). 

In patients living with HIV, the following malignancies are recognizable: 

1. KS:  

KS is a vascular tumour caused by human herpes virus 8 (HHV8) 
infection. There are basically 4 types of KS (16):  
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i  Classic – occurs in elderly men and it is associated with visceral 
disease just in 10% of cases;  

ii  Endemic/African – more common in children;  
iii Iatrogenic – occurs due to suppressed immunity in organ 

transplantation; and 
iv  AIDS-related KS. 
 

It should be noted that AIDS-related KS is not curable and its treatment 
with HAART and pegylated liposomal doxorubicin (LD) is palliative (16). 
GI KS is diagnosed less in patients with HIV infection despite being the 
most common neoplasm among HIV-infected individuals. Patients with GI 
KS have other health issues such as skin lesions. KS in the GI tract can be 
diagnosed immunohistochemically by adopting the methods for CD31, 
CD34, and LNA-1. Silva et al. (39) evaluated the extension of KS in HIV-
infected patients by performing an upper GI endoscopy. The result 
identified reddish elevated lesions in the body of the stomach as shown in 
Fig. 3 which is suggestive of KS lesions. On histological examination, 
spindle-cell proliferation within the submucosa was evident (Fig. 4). 
Further investigation using immunochemistry for CD31 and multiple cells 
positive for human herpes virus 8 (HHV8) confirmed the diagnosis of KS 
(Fig. 5).  

 
 
Figure 3: Endoscopic findings, revealing reddish, elevated lesions in the greater 
curvature of the proximal body (39) 
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Figure 4: Haematoxylin and eosin stain showing spindle cell proliferation in the 
submucosa (39) 
 

 
 
Figure 5: Immunohistochemical stain for human herpes virus 8 showing a 
diffusely positive latent nuclear antigen staining of the spindle cells, confirming 
the diagnosis of diffuse visceral Kaposi’s sarcoma (39) 
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Endoscopic evaluation is the best option for AIDS patients who present 
with GI symptoms (40). If, however, the patient is asymptomatic, the 
relevance of endoscopy remains a topic of debate. In any case, early 
endoscopic evaluation allows a proper KS staging and selection of the 
appropriate therapeutic options, preventing complications associated with 
the progression of the disease (39). 

2. Non-Hodgkin’s lymphoma (NHL) 

HIV-associated non-Hodgkin’s lymphoma (NHL) has been described by 
Kaplan (31) as the most commonly diagnosed lymphoma in patients with 
advanced HIV, a low CD4 count (often <100 cells/μL), a high HIV viral 
load, and a prior diagnosis of AIDS. The advent of antiretroviral therapy 
(ART) has reduced the incidence of HIV-associated NHL (41, 42, 43, 44, 
45, 46). The risk of NHL has continued to be directly related to the CD4 
count (47). Hodgkin’s lymphoma (HL) is a non-AIDS-defining 
malignancy associated with severe immunosuppression (48).  

Conclusion 

The introduction of HAART has drastically reduced opportunistic 
aetiologies, along with HIV enteropathy (49). HAART not only improves 
the systemic immune system but also the local cellular immunity of the 
GIT.  
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Nigeria has the second highest burden of human immunodeficiency 
virus/acquired immunodeficiency syndrome (HIV/AIDS) in the world 
with a national HIV prevalence of 3.4%. Two-thirds of all new HIV 
infections worldwide in 2015 were in sub-Saharan Africa. There has been 
a rise in the scourge of HIV in the last 20 years but mortality has reduced 
considerably due to the advent of anti-retroviral drugs (ARD), which were 
introduced in 1985. 

Renal involvement can occur at all stages of HIV infection and can be the 
initial clue to the presence of HIV infection in an undiagnosed patient but 
HIV-associated nephropathy (HIVAN) is one of the syndromes directly 
caused by HIV infection. However, recent studies suggest that the 
spectrum of chronic kidney disease in HIV-infected patients is changing 
with less HIVAN and more comorbid kidney disease, such as that caused 
by hypertension and diabetes. Renal involvement in HIV disease can also 
occur due to other causes as seen in the non-HIV-infected population like 
exposure to nephrotoxic medications, haemodynamic changes during an 
acute illness, and obstruction. HIVAN is associated with rapidly 
deteriorating renal function with a high rate of progression to end-stage 
renal disease (ESRD). These patients usually have poorly controlled HIV 
infection characterized by a low CD4 count and a high HIV RNA load. 

The pharmacologic agents used for the treatment of HIVAN include 
highly active antiretroviral therapy (HAART), steroids, and angiotensin-
converting enzyme inhibitors. The introduction of HAART was shown to 
be associated with a reduction in HIVAN incidence.  
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HIV is a lentivirus of a subgroup of the retrovirus family. It causes HIV 
infection and acquired immunodeficiency syndrome in humans (1). There 
has been a rise in the scourge of HIV in the last 20 years but the number of 
mortalities has reduced considerably due to the advent of anti-retroviral 
drugs which were introduced in 1985. HAART has increased survival and 
physicians are left to deal with more chronic, non-AIDS complications 
emerging from multiple organ system affectations (2). 

The kidney is one of the most vulnerable organs affected by HIV and 
various forms of renal complications are now seen due to this prolongation 
of life of people living with HIV (3). Renal involvement can occur at all 
stages of HIV infection and can be an initial clue to the presence of HIV 
infection in an undiagnosed patient. Renal involvement in HIV disease can 
also occur due to other causes as seen in the non-HIV infected population 
like exposure to nephrotoxic medications, haemodynamic changes during 
an acute illness, and obstruction. The renal syndromes that occur in HIV 
patients range from Acute Kidney Injury (AKI) to chronic kidney diseases 
(CKD) leading to end-stage renal disease (ESRD). Various other forms of 
electrolyte imbalance could also occur in HIV. 

Epidemiology 

Thirty-three million people globally are living with HIV and about two-
thirds are in sub-Saharan Africa (4). The prevalence varies widely across 
Africa. The highest prevalence is in South African countries at about 15% 
and the lowest is in North Africa, about 1% (4). Nigeria accounts for 9% 
of people with HIV globally despite a low prevalence of 3.2%. The 
population of Nigeria has put the country on the global map of HIV and 
thus has more chronic complications such as renal syndromes to deal with. 

Acute Kidney Injury (AKI) 

Prior to the advent of HAART, acute kidney injury (AKI) was common 
and mostly due to opportunistic infections, often leading to a poor 
outcome. AKI is defined as a precipitous drop in renal function. 
Consensus guidelines for the management of kidney disease in patients 
with HIV recommend a definition of acute renal failure based on an 
increase in serum creatinine >1.5 mg/dl or 1.3 times the upper limit of 
normal that returns to baseline values within three months (6). AKI 
increases the morbidity and mortality in HIV patients (7). The incidence of 
AKI defined as the peak serum creatinine level of 2 mg/dl was reported 
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to be 20%. The consequences of AKI are electrolyte derangement, 
metabolic acidosis, pulmonary oedema, and encephalopathy. 

Causes of AKI in HIV 

In HIV-infected patients, immunodeficiency may be the greatest risk 
factor for AKI (8). However, many of the common risk factors for AKI are 
similar in both the HIV-infected and non-HIV-infected populations, such 
as older age, diabetes, and exposure to nephrotoxic agents, pre-existing 
CKD, and hepatitis co-infection or liver diseases. Risk factors specific to 
HIV are advanced stages of HIV infection (e.g., a CD4 cell count of < 200 
cells/mm3 and an HIV RNA level of >10,000 copies/mL) and the use of 
antiretroviral medications. 

The causes of AKI can be divided into pre-renal, renal, and post-renal 
causes. Pre-renal azotaemia and acute tubular necrosis (ATN) remain the 
most common causes of AKI in HIV-infected individuals (38% and 35% 
respectively). Patients with AIDS are at high risk of pre-renal azotaemia 
which results from vomiting, fever, and poor oral intake due to underlying 
illness. ATN results from sepsis causing ischaemic ATN in up to 50% of 
cases. Nephrotoxic medications are used in the treatment of opportunistic 
infections, such as antibiotics (aminoglycosides), antifungals 
(amphotericin B), antivirals (acyclovir, ganciclovir), anti-tuberculosis 
drugs, pentamidine, and anti-inflammatory drugs (9). 

Less common causes include immune restoration inflammatory syndrome, 
direct infectious insults from parenchyma fungal infections and 
granulomatous nephritis from Mycobacterium. Rhabdomyolysis, 
especially in association with the use of heroin, cocaine and statin, is a rare 
cause of AKI and obstruction should be considered when the underlying 
process is not obvious (11). 

Chronic kidney disease 

The National Kidney Foundation has endorsed the term “chronic kidney 
disease” (CKD), defined as evidence of kidney damage that persists for >3 
months. CKD is defined as either proteinuria, a marker of kidney damage, 
or a glomerular filtration rate (GFR) <60 mL/min for 3 months (12). The 
prevalence of HIV-related renal diseases is on the increase; they are 
associated with proteinuria and progress rapidly to end-stage renal failure 
(7). This is associated with the worst outcome. A cross-sectional study 
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from South Africa revealed HIVAN in 83%, membranoproliferative 
nephropathy in 7% and interstitial nephritis in 10% of patients (17). 

HIV-Associated Nephropathy 

HIV-associated nephropathy (HIVAN) is one of the chronic kidney 
diseases directly caused by HIV infection (12). It is a common 
phenomenon in HIV-infected individuals. It was observed from the early 
1980s that some specific form of glomerular disease is associated with 
HIV. Reports from Miami and New York described a characteristic renal 
lesion named HIVAN, with histological features of focal and segmental 
glomerulosclerosis that was associated with nephrotic range proteinuria 
and rapidly progressive renal failure (13). 

HIVAN is commoner among blacks (Afro-Americans) and rare among 
white American homosexuals (10-12). This is the most common cause of 
CKD, occurring in 12% to 15% of HIV-infected black patients. Classically 
this is a late manifestation of HIV infection associated with low CD4 
counts and high viral loads and characterized by nephrotic-range 
proteinuria, increased kidney echogenicity on ultrasound, lack of 
hypertension, or oedema and progressive kidney failure. Histological 
examination of the kidneys reveals collapsing focal and segmental 
glomerulosclerosis, tubular epithelial atrophy with microcystic dilatation 
of the tubules and lymphocytic interstitial infiltration. HIV viral 
replication in kidney cells is a prerequisite for disease development, 
circulating viral RNA is associated with kidney disease progression, and 
effective inhibition of viral replication improves kidney function and 
prolongs kidney survival. An allele that confers protection against 
infection by Trypanosomabrucei, a parasite commonly found in Africa, 
has been linked to greater susceptibility to non-diabetic kidney disease 
among blacks (16). Other known risk factors include hepatitis C virus 
(HCV) co-infection, family history, increased viral load levels (>4000 
copies/mL) and reduced CD4 cell count. 

Non-HIVAN renal lesions are becoming increasingly more common in 
HIV, likely due to both a change in the natural course of the disease and to 
the nephrotoxic effects of antiretroviral medications, such as Tenofovir 
and Indinavir e.g., HIV-specific immune-complex mediated 
glomerulonephritis, thrombotic microangiopathy, membranoproliferative 
glomerulonephritis, and membranous nephropathy are becoming 
increasingly common (14, 15). 
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HIV Immune Complex Mediated Kidney Diseases 

The term HIV immune complex mediated kidney disease (HIVICK) 
represents a variety of histological entities with common aetiological 
features including deposited immune complexes containing HIV antigens, 
characteristic cytokine expression profiles, genetic factors, inflammatory 
infiltrates, and the development of kidney scarring. Among the many 
reported pathologies, immunoglobulin A (IgA) nephropathy is relatively 
common and believed to result from immune complexes that contain HIV 
antigens. Lupus-like nephropathy typically presents with microscopic 
haematuria, proteinuria and renal impairment with relatively rapid 
progression to kidney failure. Histologically there may be diffuse or focal 
proliferative changes, membranous nephropathy, crescent formation, and 
tubule-interstitial scarring. Optimal management is unclear and some 
series have failed to show that HAART influences progression to ESRD 
(17). 

The prevalence of HIVICK is highly variable in the different studies. A 
study of 60 biopsies found that some form of HIVICK was present in 37% 
of biopsy specimens. HIVICK may present as post-infectious 
glomerulonephritis and includes membranous nephropathy, IgA ne-
phropathy, lupus-like glomerulonephritis, fibrillary glomerulonephritis, 
immunotactoid glomerulopathy, and membranoproliferative glomerulo-
nephritis (19).  

Thrombotic microangiopathy, haemolytic uraemic syndrome, and 
thrombotic thrombocytopenic purpura present a spectrum of diseases 
characterized by haemolytic anaemia, thrombocytopenia, renal 
insufficiency, and clinical features, such as fever and neurological 
manifestations. Several reports have linked thrombotic microangiopathy to 
HIV infection, suggesting that HIV proteins may mediate endothelial 
dysfunction, leading to platelet deposition in the microvasculature. 

Therapeutic options consist of plasma infusion and plasmapheresis, which 
have had variable success. Other attempted therapies include 
glucocorticoids, immunoglobulin infusions, antiplatelet drugs, vincristine, 
and splenectomy. However, general treatment recommendations are lack-
ing (7, 20). 

CKD is defined by KDIGO and is divided into groups based on confirmed 
eGFR levels (  3 months) (21). The stages of CKD are as shown in the 
table below. 
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Staging of Chronic Kidney Disease 

Stage  Description GFR(mL/min)  
1  Kidney damage with normal or increased GFR  90  
2  Kidney damage with mildly decreased GFR  60-89  
3  Moderately decreased GFR  30-59  
4  Severely decreased GFR  15-29  
5  Kidney failure  <15 (or dialysis)  
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Changing spectrum of CKD 

It was observed in 2004 that nearly half the cases of CKD in HIV-infected 
patients were caused by HIVAN. Smaller proportions of CKD were 
caused by immune complex disease, membranous/membranoproliferative 
glomerulonephritis in association with viral hepatitis, and diabetes or 
hypertension is implicated. An even smaller proportion was caused by 
acute interstitial nephritis (22). However, recent studies suggest that the 
spectrum of CKD in HIV-infected patients is changing with less HIVAN 
and more comorbid kidney disease, such as that caused by hypertension 
and diabetes (23). 

Clinical Features 

Patients with HIVAN typically present with proteinuria. This proteinuria is 
variable in magnitude, usually heavy in the nephrotic range (>3 gm/day), 
but can be mild and sometimes present only as microalbuminuria. HIVAN 
is associated with rapidly deteriorating renal function with a high rate of 
progression to ESRD. These patients usually have poorly controlled HIV 
infection characterized by a low CD4 count and a high HIV RNA load. 
Besides heavy proteinuria, many patients with HIVAN do not exhibit 
significant oedema or hypertension. A recent study noted that 43% of 
patients with biopsy-proven HIVAN did not have hypertension. The serum 
albumin levels remain above 3 gm/dl besides heavy proteinuria. On the 
contrary, patients with early HIVAN lesions may have normal renal 
function, microalbuminuria or mild proteinuria. Renal function may 
remain stable for many years in these patients. Urinalysis usually shows 
bland sediment with a varying number of proteinaceous casts, oval fat 
bodies, and renal tubular epithelial cells. Abdominal ultrasound reveals 
relatively large, echogenic kidneys. Ultrasound findings have limited 
predictive value. Serologic markers are usually negative in these patients 
on work up. A diagnostic renal biopsy is usually indicated for diagnosis. 

Glomerular Filtration Rate 

A glomerular filtration rate (GFR) of <60 mL/min meets the criteria for 
CKD; this threshold is supported by epidemiologic data linking a low GFR 
to an increased frequency of hospitalization, cardiovascular events, or 
death (18). The GFR should be calculated in all the patients with HIV 
whether on ART or not using one of the following three equations: 
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1. Chronic Kidney Disease Epidemiology Consortium (CKD-EPI): 
Estimates the GFR based on age, race, and serum creatinine.  

2. Modification of diet in renal disease (MDRD): Estimates the GFR 
based on age, race, sex, and serum creatinine.  

3. Cockcroft-Gault: Calculates creatinine clearance based on serum 
creatinine, age, weight, and sex.  

Urine Protein Excretion 

The most sensitive indicator of kidney damage is elevated urinary protein 
excretion, measured qualitatively using a urine dipstick or quantitatively 
using a spot urine protein-to-creatinine ratio or a 24-hour urine collection.  

For patients with 1+ by urinary dipstick, urinary protein excretion should 
be quantified using the protein-to-creatinine ratio from a random sample of 
urine or a 24-hour urine collection. Patients with heavy proteinuria and an 
apparently normal GFR may have worse clinical outcomes than those with 
a moderately reduced GFR and normal proteinuria (20). 

Diagnosis and Evaluation of Kidney Disease 
It is recommended that all patients with a borderline glomerular filtration 
rate, regardless of age, should undergo the following diagnostic evaluation 
of kidney function:  

a) Urinalysis to screen for cells and cellular casts;  
b) Quantification of urinary protein excretion;  
c) Renal sonogram;  
d) Careful physical examination.  

Renal Ultrasound Scan 

This gives information about kidney size and structure and can 
demonstrate obstructive uropathy or small, echogenic kidneys diagnostic 
of chronic disease. The test is readily available, non-invasive, and 
inexpensive.  

Kidney Biopsy 

Biopsies have the greatest clinical utility in patients with acute 
glomerulonephritis or unexplained CKD, especially in the setting of heavy 
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proteinuria (defined as 24-hour urinary protein excretion of >2000 mg or a 
protein-to-creatinine ratio >2000 mg/g creatinine) or in patients with 
relatively rapid decreases in GFR, because they are at high risk for 
progression to ESRD. Most nephrologists would treat a proteinuric patient 
(e.g., 24-hour urinary protein excretion of >300 mg/g or a protein-to-
creatinine ratio of >200 mg/g creatinine) with an angiotensin-converting 
enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB), regardless 
of whether or not a biopsy is obtained. However, a definitive diagnosis of 
HIVAN cannot be made without a biopsy. Other indications for biopsy are 
not different from the general population without HIV. 

Management 

Pharmacologic agents used for the treatment of HIVAN include HAART 
(24), steroids, and angiotensin-converting enzyme inhibitors. The 
introduction of HAART was shown to be associated with a reduction in 
HIVAN incidence (24). 

Therapeutic options for HUS consist of plasma infusion and plasmapher-
esis, which have had variable success. Other attempted therapies include 
glucocorticoids, immunoglobulin infusions, antiplatelet drugs, vincristine, 
and splenectomy, although general treatment recommendations are lacking 
(7, 25). 

HIV and ESRD 

HIVAN is the third leading cause of ESRD despite the stabilization of the 
incidence of HIVAN-related ESRD that has occurred with the wide use of 
antiretroviral therapy. This may be due to the prevalence of ESRD from 
non-HIV causes. Haemodialysis, peritoneal dialysis, and kidney 
transplantation are all options for managing ESRD in HIV-infected 
patients. Survival rates are very similar with haemodialysis and peritoneal 
dialysis in HIV-infected patients with ESRD. Early referral is essential to 
prepare the patient for renal replacement therapy. Antiretroviral drug 
regimens and doses should be monitored in patients who are on dialysis 
and a dose and regimen appropriately adjusted. A National Institute of 
Health-sponsored study assessed outcomes of kidney transplantation in 
150 HIV-infected patients with an undetectable viral load, a CD4+ cell 
count greater than 200/μL, and stable antiretroviral therapy (11). Patient 
and graft survival rates were acceptable, being somewhat poorer than rates 
in the overall transplant population and somewhat better than those among 
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HIV-uninfected transplant recipients older than 65 years. No increase in 
frequency of opportunistic infections was observed, and the 5 AIDS-
defining illnesses that occurred can also be observed in HIV-uninfected 
kidney transplant recipients. However, substantial drug interactions 
occurred, particularly with protease inhibitors and non-nucleoside 
analogue reverse transcriptase inhibitors. It is crucial that any potential 
changes in antiretroviral regimens in the post-transplantation period could 
affect the trough level of immunosuppression and it should be discussed 
with the transplant team. This is to avoid graft loss. 
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The occurrence of diabetes mellitus (DM) in Human Immunodeficiency 
Virus (HIV)-infected patients doubles the challenge of managing such 
individuals. Diabetes mellitus and HIV are global health issues that can 
lead to grave complications in the absence of medical intervention. The 
increasing prevalence of DM in HIV-infected patients has been majorly 
attributed to the use of HAART (Highly Active Antiretroviral Agent), and 
the inflammatory process of viral replication is also contributory. 
Inadequate management of these conditions can lead to a reduction in 
quality of life, poor adherence to therapy and increased risk of mortality. 
Therefore, a high index of suspicion, prompt diagnosis and proper 
management are necessary to avoid preventable complications and death. 
This chapter therefore reviews the prevalence and the risk factors, together 
with clinical features, diagnosis and management of DM in HIV-infected 
individuals. 

Human immunodeficiency viral infection is a pandemic and remains a 
global medical challenge as the cure is still obscure. Millions of people 
across the globe are hosts to the virus (1) and the prevalence is on the 
increase majorly because of better management strategies. Another 
dimension to this global challenge is the increasing prevalence of 
metabolic abnormalities such as diabetes mellitus (DM) and dyslipidemia 
in patients infected with Human Immunodeficiency Virus. Most of the 
metabolic abnormalities became noticeable after the introduction of 
HAART. Although earlier antiretroviral agents that caused severe 
glucotoxicity (e.g., pentamidine) have been removed, some of the 
available ones do have potentials to precipitate glucose intolerance and can 
increase morbidity in HIV-infected patients. 
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Diabetes mellitus independently gives rise to lethal complications and its co-
existence in HIV-infected patients definitely worsens the prognosis. The 
prevalence of DM varies across populations all over the world. An increased 
risk of DM has been observed in elderly patients, males, as well as patients 
with a high viral burden and a long duration of HIV infection. In addition to 
features of immunosuppression like recurrent opportunistic infections, 
classic symptoms of DM may be present together with features of its acute 
complications or long-term complications such as visual impairment. 
Untreated diabetes mellitus worsens immunosuppression. Early diagnosis of 
DM is paramount and the institution of appropriate therapy is vital to a good 
outcome. Therapy involves lifestyle modification and the use of 
pharmacologic agents. Different classes of antidiabetic agents can be 
employed provided there are no contraindications for such, however insulin 
appears to be the safest medication in HIV-infected diabetic patients 
irrespective of the comorbidity. Early recognition of glucose intolerance and 
prompt management go a long way to improve quality of life, boost societal 
relevance and promote longevity in HIV-infected patients. 

Prevalence of Diabetes Mellitus in HIV Patients 

The prevalence of diabetes mellitus in HIV-infected patients is variable 
and dependent on the population being studied. Various studies have 
recorded prevalence rates in the range of 1.2% to 6.7% before 
commencement of HAART (2, 3, 4, 5, 6, 7, 8, 9, 10). It stands to reason 
that in a population with a high prevalence of DM in the general 
population, the pre-HAART prevalence of DM will be relatively on the 
higher side compared to the population in which the incidence is low. 
However significant increases in prevalence rates were observed after the 
commencement of HAART (compared to pre-HAART baseline values) in 
various studies carried out in different parts of the world (2, 3, 4, 5, 6, 7, 
8). A study carried out by Jyothi et al., reported a baseline prevalence of 
DM in pre-HAART HIV patients, increasing from 6.7% to 20% after the 
commencement of HAART (6). Another study from the Women's 
Interagency HIV Study reported an incidence of DM to be 2.8% in 
patients treated with protease inhibitor vs. 1.2% in HAART-naive patients 
and 1.4% in the HIV-negative controls (8). 

Risk Factors for Diabetes Mellitus in HIV Patients 

There are many factors that can predispose people living with HIV to 
developing abnormalities in glucose metabolism and diabetes. Some of 
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these are known (traditional) risk factors for DM and others are related to 
HIV infection (11). 

Age: The risk of developing DM has been found to be higher in patients 
who are sixty-five years and above in the general population and a similar 
trend was obtained in the HIV-infected population according to the reports 
of some researches carried out in these group of patients (10, 12, 13). 

Sex: Female patients on HAART have a lower risk of developing diabetes 
according to studies in developed and developing countries (13, 14, 15, 
16). 

Obesity: Diabetes tends to occur more commonly among obese HIV-
infected patients than patients who are neither overweight nor obese. In 
earlier research on HIV-infected individuals, the prevalence of diabetes 
mellitus doubled in obese participants, compared with those having a 
normal body mass index (16). 

HIV infection: Infection with HIV induces a chronic inflammatory state 
that results in the significant lowering of adiponectin levels, and this 
lowering favours the development of insulin resistance. This occurs more 
often in patients with a low CD4 count, a high viral burden, and chronic 
HIV infection (17). 

“Return to health phenomenon” (11): A positive response to treatment 
with HAART promotes weight gain, improves appetite, and increases 
caloric intake. However, excessive caloric intake can lead to obesity. 
Obesity promotes insulin resistance and can result in diabetes in 
genetically predisposed individuals (11). 

Hepatitis C co-infection: The co-existence of Hepatitis C Virus (HCV) 
infection with HIV infection can potentiate the development of DM. This 
is because the inflammatory process from HCV replication promotes 
increased levels of intrahepatic tumour necrosis factor as well as hepatic 
steatosis with the resultant development of insulin resistance in the liver. 
An abnormality in glucose metabolism will eventually lead to glucose 
intolerance and diabetes (18). 

Antiretroviral therapy: HAART, especially protease inhibitors (PIs), 
contributes significantly to abnormal glucose metabolism in HIV-infected 
individuals (19). This development has been referred to as antiretroviral-
associated diabetes (18). 
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Pathogenesis of Diabetes Mellitus in HIV Patients 

Glucose intolerance occurs secondary to insulin resistance in HIV-infected 
patients. Insulin resistance develops from the interplay of various factors 
that promote insensitivity to insulin action. These factors include an 
elevation of tumour necrosis factor and a reduction in adiponectin levels. 
Hypoadiponectinemia favours a reduction of glucose uptake in peripheral 
tissue and promotes hepatic glucose production (20, 21). There is also an 
increased free fatty acids level due to a reduction in fatty acid oxidation 
thereby increasing insulin resistance (20, 21). Other factors include 
increased intra-abdominal fat deposition with a loss of peripheral 
subcutaneous fat (secondary to HIV infection and HAART use), an 
increased rate of lipolysis and proteolysis (20, 21). 

Intra-abdominal adipocytes are resistant to the anabolic effect of insulin 
and thus generate an increased level of free fatty acids which hinder 
insulin action and thus contribute significantly to the development of 
glucose intolerance (21). Elevated levels of 11 B-hydroxysteroid 
dehydrogenase type 1 are found in mesenteric fat and this enzyme is 
responsible for the conversion of cortisone to cortisol. Cortisol is one of 
the counter-regulatory hormones that inhibit insulin action. Another 
independent factor is antiretroviral therapy (ART) especially the PIs. At 
the cellular level, protease inhibitors have been shown to reduce insulin 
secretion and increase insulin resistance through interference with GLUT-
4 mediated glucose transport. PIs also contribute to insulin resistance by 
indirectly inhibiting peroxisomal proliferator-activated receptor (PPAR)  
(22). Inhibition of this receptor facilitates the inflammation of adipocytes 
with the generation of increased levels of free fatty acids which inhibit 
insulin action (22). Discontinuation of PIs has been found to correct this 
abnormality in most cases (22). Nucleoside reverse transcriptase inhibitors 
(NRTI) especially stavudine, have been observed to play some role in the 
development of insulin resistance in HIV patients. This class of ART has 
been found to increase the risk of diabetes mellitus with long-term use 
(22). 

Opportunistic infections commonly affect the pancreas during the course 
of HIV infection, and structural abnormalities of the pancreas have been 
reported in post-mortem examinations of AIDS patients (23). Pancreatic 
dysfunction can occur in the advanced disease where pancreatic tissue has 
been grossly replaced by the infiltrative/inflammatory process (23). Highly 
active antiretroviral therapy was also observed to cause beta cell 
dysfunction with a reduction in the amount of insulin secreted from beta 
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pancreatic cells in some individuals (24, 25). 

Clinical Features of Diabetes Mellitus 

At the initial stage, diabetes mellitus may reveal no obvious symptoms and 
elevated blood glucose or the presence of glucose in urine may be 
discovered only during routine screening (26, 27). The classic triad of 
symptoms of diabetes mellitus is polyuria, polydipsia and weight loss. 
Other additional features are usually related to the acute and chronic 
complications of DM. Acute complications may present with restlessness, 
confusion, lethargy and symptoms of precipitating illness such as fever 
and loss of appetite. Chronic complications are common and can be 
grouped into two main classes: 

(a) Macrovascular complications. 
(b) Microvascular complications. 
 

Macrovascular complications majorly affect the coronary arteries, cerebral 
arteries and peripheral arteries. Therefore patients can present with chest 
pain (angina or silent myocardial infarction), sudden weakness or paralysis 
of some parts of the body (stroke), pain in the lower limbs during 
ambulation (intermittent claudication) or non-healing foot ulcers. 

Microvascular complications majorly affect the eyes (retina), the kidneys 
(nephrons) and the arteries supplying the nerves. Thus damage to these 
structures can present as impaired vision, frothy urine and facial or pedal 
swelling. Others are numbness in the feet or hands, a tingling sensation, 
erectile dysfunction and nocturnal diarrhoea. 

Evaluation of HIV Patients with Diabetes Mellitus 

Once an individual has been confirmed as HIV positive, the preliminary 
tests should include fasting blood glucose, oral glucose tolerance test or 
post prandial glucose levels estimation among others. These investigations 
are very pertinent to the overall management of HIV patients. The tests are 
used to classify patients with abnormal results into two categories; (a) the 
prediabetic category; and (b) the diabetic category (see the diagnosis of 
diabetes mellitus below). They are also to be repeated just before the 
commencement of HAART and rechecked from the third to the sixth 
month of therapy (23, 25). Further screening with an oral glucose 
tolerance test and a postprandial glucose assessment is necessary for 
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patients with normal fasting glucose. This is because of the pathogenesis 
of diabetes in this group of patients, as there would have been a preceding 
period of hyperinsulinaemia with impaired glucose tolerance, or 
postprandial hyperglycaemia before fasting hyperglycaemia becomes 
apparent. Postprandial hyperglycaemia contributes to the longstanding 
complications that are seen when diabetes eventually becomes diagnosed. 

Criteria for Diagnosis of Diabetes Mellitus (WHO) (28) 

a) Random* blood glucose concentration 11.1 mmol/L or 200 mg/dL 
in addition to the presence of classic symptoms of diabetes 
mellitus; or 

b) Fasting** plasma glucose 7.0 mmol/L (126 mg/dL); or 
c) 2-hour plasma glucose 11.1 mmol/L (200 mg/dL) after a 75 gram 

oral glucose load; 
d) HbA1c*** 6.5%. 

Criteria for Diagnosis of Pre-Diabetes (Impaired Fasting 
Glucose, Impaired Glucose Tolerance) (WHO) (28) 

Impaired Fasting Glucose: 
a) Fasting plasma glucose 6.1–<7 mmol/L (110-126 mg/dL) 

 
Impaired Glucose Tolerance: 

b) 2-hour plasma glucose 7.8–<11.1 mmol/L ( 140–<200 mg/dL) 
after a 75 gram oral glucose load 

 
Note: * Random signifies disregarding the time the last meal was taken. **Fasting 
is taken as no caloric intake for at least 8 hours. In asymptomatic patients, the test 
is expected to be repeated at least once on another day. HbA1c-glycated 
haemoglobin. 

Management of Diabetes Mellitus in HIV Patients 

Adequate management of DM in HIV patients is key to ensuring the 
maintenance of good quality of life and promoting longevity in this group 
of individuals. Adequate management of insulin resistance and diabetes in 
HIV patients will prevent or delay complications, and encourage 
adherence to antiretroviral therapy. The pathophysiologic pattern seen in 
the development of HIV entertains insulin resistance as the major disorder 
preceding the development of glucose intolerance, thus the aim of 
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treatment should target improving insulin sensitivity, controlling blood 
glucose levels and reversing/limiting further progression of complications. 

Using the guideline for HIV/AIDS Clinical Care, HRSA HIV/AIDS 
Bureau June 2012, treatment is as follows (21): Management strategy 
using this criterion is similar to the guideline used for diabetic patients in 
the general population. Therefore treatment modality can still be grouped 
into two broad groups; 

a)  Lifestyle modification: This is the main recommendation for 
patients with insulin resistance or with no biochemical evidence of 
hyperglycaemia [as well as those with prediabetes] and is aimed at 
preventing progression to the development of diabetes mellitus. 
These measures include dietary modification, weight loss 
(overweight/obese patients), exercise and prevention of obesity. 

b)  Pharmacologic agents; 
This involves the use of medications, which act at different levels 
to restore elevated glucose levels to normal levels. However, 
lifestyle modification is also added to this therapy for better 
treatment outcome. 

 
Therapeutic agents are used with the aim of achieving euglycaemia 
without precipitating hypoglycaemia. Glycated haemoglobin is aimed at 
values below 7%. An antiretroviral agent that induces hyperglycaemia is 
discontinued and replaced with agents that have a good glycaemic profile, 
as well as maintaining the viral suppression desired in such patients. 
Metformin is the first drug of choice usually used for type 2 diabetes 
mellitus. It also improves BMI in overweight patients. However, this drug 
can aggravate lipoatrophy and increase the risk of developing lactic 
acidosis. Therefore, it is contraindicated in patients: 

a) when serum creatinine levels are >1.5 mg/dL in males and >1.4 
mg/dL in females; 

b) with severe lipoatrophy; 
c) with liver failure; 
d) with cardiac failure; 
e) taking drugs that potentiate the risk of lactic acidosis; and 
f) with infections such as tuberculosis (29). 

 
Thiazolidinedione is another class of antidiabetic agents that can be used 
to manage diabetes in HIV patients. It improves lipodystrophy and thus is 
preferable in patients with such a condition (25). It is contraindicated in 
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patients with hepatic impairment or heart failure. Side effects include fluid 
retention, cardiovascular morbidity, and reduction in haematocrit level 
(25). 

Sulphonylurea, for example glimepiride can be used, but they may not 
adequately lower glucose to desirable levels in the presence of severe 
insulin resistance (30). 

Insulin (especially insulin analogues (31, 32)) is considered the safest drug 
for patients with the classical symptoms of diabetes: excessive urination, 
thirst and weight loss. Insulin analogues are preferable because they have a 
lower risk of hypoglycaemia compared to earlier types of insulins. It 
should be borne in mind that patients can occasionally have constitutional 
symptoms like reduced appetite and nausea, all of which can increase the 
risk of hypoglycaemia. Insulin also has additional benefits over other 
antidiabetic agents and these advantages are: 

a) It reduces inflammatory markers. 
b) It does not cross-react with antiretroviral medications. 
c) It is not contraindicated in individuals with renal or hepatic 

dysfunction. 
d) It does not worsen cardiovascular disease. 
e) It can be used in insulin deficient/resistant states. 

 
Other oral agents, e.g., drugs like saxagliptin, are under evaluation for the 
possibility of their use in patients with HIV and diabetes mellitus (33). 

In conclusion, diabetes coexisting with HIV infection is quite challenging 
but manageable and the outcome is good if promptly diagnosed and 
properly managed. Adequate overall care will promote good quality of life 
and longevity. 
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HIV/AIDS remains a significant cause of mortality among women of 
reproductive age and adolescents. The challenges encountered in the 
provision of reproductive health services are similar to those worsening the 
HIV/AIDS epidemics; these include poverty, women’s lack of power to take 
decisions by themselves and for themselves over their sexual and 
reproductive lives, and gender-based violence and discrimination. Girls, 
especially in the adolescent period are most affected due to related issues 
among adolescents such as teenage pregnancy, sexually transmitted 
infections (STIs), HIV and sexual violence. HIV/AIDS affect all aspects of 
women’s sexual and reproductive health including conception, delivery, 
infant feeding and nutrition, contraceptive use, methods of termination of 
unwanted pregnancies, transmission and management of sexually 
transmitted infections and vulnerability to gender-based violence. 
Reproductive health services and HIV/AIDS prevention programs share a 
common target audience, especially in countries with generalized epidemics 
with the youth especially women and girls of reproductive age as the target 
audience. Therefore, this chapter aims to discuss the inter-relationships 
between HIV/AIDS and reproductive health services. 
 
Women of reproductive age and young adolescents are disproportionately 
vulnerable to HIV infection and AIDS and it is a significant cause of death 
amongst them (1). In sub-Saharan Africa, women constitute about 60 per cent 
of those living with HIV/AIDS, and three-quarters of this proportion consists 
of 15 to 24 year-olds living with HIV virus (1). Factors responsible for 
delaying the realization of the rights of people living with HIV/AIDS include 
stigma, discrimination, and access to essential information and services to 
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prevent and treat HIV (1). The challenges encountered in the provision of 
reproductive health services are similar to those worsening the HIV/AIDS 
epidemic, including poverty, gender-based violence and discrimination, and 
the fact that women do not have the power of decision over matters 
concerning their sexual and reproductive lives. Sexual problems affecting 
adolescent girls disproportionately include teenage pregnancy, sexually 
transmitted infections (STIs), HIV, and gender-based violence (2). 

Globally, young people account for 41% of new infections among those 
aged 15 years or older (3). Adolescent girls are especially vulnerable to 
HIV acquisition (4). 

HIV directly or indirectly affects all aspects of women’s reproductive 
health which are affected by HIV directly or indirectly (5, 6, 7). For 
example, HIV infection worsens the prognosis and outcomes of most 
reproductive conditions and illnesses. Evidence from studies in both 
developed and underdeveloped countries has shown that HIV adversely 
affects the ability to become pregnant, and infection with HIV also affects 
the sexual health and well-being of women as well as men. 

Sexual and reproductive rights should be accessible to all individuals 
irrespective of HIV status. Gender inequality and some social and cultural 
practices often tightly restrict and sometimes control women’s and girls’ 
decision-making attitude, freedom and power concerning their sexual and 
reproductive choices. Poverty, HIV-related stigma, and discrimination are 
barrier factors to the access of critically needed information and services by 
HIV-positive women and adolescent girls resulting in dire consequences. 
Reproductive health services and HIV/AIDS prevention programs share a 
common target audience, especially in countries with a generalized epidemic 
with the youth especially women and girls of reproductive age as the target 
audience. 

Access to reproductive health services for HIV-positive women is pivotal 
to ensure their reproductive needs are addressed and their reproductive 
rights are protected. Therefore, a strong linkage between reproductive 
health and HIV policies, programs and services has been advocated by 
several international organizations (8). 

Reproductive Health 

Health has been defined as a state of complete physical, mental and social 
well-being, and not merely the absence of disease or infirmity (8). 
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Reproductive health can therefore be defined as “a state of complete 
physical, mental, and social well-being and not merely the absence of 
disease or infirmity, in all matters relating to the reproductive system and to 
its functions and processes” (8). This means that people are able to enjoy a 
healthy sex life and that they have the ability to conceive and the freedom to 
decide on the choice of ways and means by which they will achieve it. This 
connotes that men and women need to be well informed of and to have 
access to the different methods of modern contraception available. The 
principle of primary health care (PHC) of universal accessibility, 
affordability and acceptability should be employed in the provision of these 
services. Reproductive and sexual health focuses on overall improvement of 
life and inter-personal relationships. 

Core Elements of Sexual and Reproductive Health (9) 

1.  Family planning (FP) services; 
2.  Provision of Antenatal care, skilled attendance at delivery, and 

postnatal care; 
3.  Management of obstetrical and neonatal complications and 

emergencies; 
4.  Management of abortion complications and provision of post-

abortion care; 
5.  Prevention and management of all infections of the reproductive 

tract including HIV/AIDS; 
6.  Early diagnosis and treatment of breast cancer and reproductive 

tract cancers (men and women); 
7.  Promotion, education, and provision of support for exclusive 

breastfeeding; 
8.  Prevention and appropriate treatment of sub-fertility and infertility; 
9. Prevention of harmful practices, such as female genital cutting; 
10. Adolescent sexual and reproductive health; 
11. Gender-based violence prevention and management. 

Health Impact of Reproductive and Sexual Health 

Reproductive and sexual health is an important element of people’s 
existence. Reproductive and sexual health services can: 

1.  Prevent unintended pregnancies: About 50% of all pregnancies are 
unintended. Low birth weight, postpartum depression, delays in 
receiving prenatal care, and family stress are among risks 
associated with unintended pregnancy. 
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2.  Prevent adolescent pregnancies: Over 400,000 teenage girls age 
15-19 years give birth each year in the United States (10). 

3.  Early detection of health issues: Proper prenatal care can identify 
high risk conditions thereby preventing complications. 

4.  Improve diagnosis and management of STDs. Complications in 
adulthood could be as a result of STDs during adolescence that 
were neglected or not properly treated. 

5.  Lower the occurrence of infertility. In the United States of America, 
neglected or improperly managed STDs are the cause of infertility 
in about 24,000 women every year. 

6.  Reduce the transmission of HIV through the provision of testing 
and antiretroviral treatment (ART) (11). ART makes HIV-positive 
persons nine times less likely to transmit the virus to other people 
(12). 

Interrelationships between core components  
of reproductive health and HIV/AIDS 

According to the United Nations Convention on t h e  Elimination of 
All Forms of Discrimination against Women (CEDAW), irrespective of 
their HIV status, all women have the right to decide to control the size 
of their family, choose the interval at which to bear children and to 
have access to the information, education and empowerment to exercise 
their rights (13). In taking a decision on sexual and reproductive issues, 
HIV seropositive women are usually faced with a dilemma between the 
desire for pregnancy and the possible outcome of such pregnancy, the 
choices of contraceptive methods available, decisions on actions to be 
taken about an unwanted and or an unintended pregnancy and the care 
options and choices necessary for reducing peri-natal HIV transmission. 
For women who are HIV seropositive, integration between reproductive 
health and HIV services should address the following distinct 
reproductive health circumstances and guide their choices (Fig. 1): 

a) Those who do not wish to become pregnant and are sexually 
active should be offered family planning services. 

b)  Those who want to conceive should be assisted to conceive and to 
be able to access prenatal care including the prevention of mother-
to-child transmission of HIV PMTCT. 

c)  For those in a serodiscordant relationship, methods of HIV 
prevention of infection transmission to the partner when trying to 
conceive and during infertility treatment should be available to her 
if required. 
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d)  Those currently pregnant and who wish to continue the 
pregnancy should be given the opportunity to access antiretroviral 
therapy, which reduces the risks of HIV transmission through the 
PMTCT program. 

e)  Postpartum contraception should be made available for those 
who have completed their desired family size. 

 
Reproductive health and HIV linkages at policy, program and service 
delivery levels are very important to ensure that the sexual and 
reproductive health needs of HIV-seropositive women are met. These 
connections will reduce the impacts of the HIV epidemic by ensuring 
women with HIV who do not want to become pregnant have access to 
effective contraception. Preventing unintended pregnancies in HIV-
positive women will improve both maternal and child health and prevent 
new HIV infections in infants. 
 

 
 
Figure 1: Reproductive Choices for HIV-positive women (14) 
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Integration of Reproductive Health  
and HIV/AIDS programs 

The integration of reproductive health and HIV/AIDS programs ensures 
the achievement of multiple key goals such as prevention of new HIV 
infections; prevention of mother-to-child transmission [PMTCT]; 
prevention of more AIDS orphans; and support for HIV-positive women’s 
reproductive rights and fertility choices. Reproductive health and HIV 
services are usually considered separately and operate vertically; this 
means that clients see a different provider for each health service. The 
majority of HIV infections are sexually transmitted in sub- Saharan Africa 
(8), therefore tackling reproductive health problems and HIV together 
would offer a comprehensive approach to better serve the needs of 
clients and healthcare providers alike. As a public health issue of 
importance and priority, it is vital that essential sexual and reproductive 
health care be provided in HIV/AIDS prevention, care and treatment 
programs and also that prevention and treatment of HIV/AIDS be included 
in sexual and reproductive health services. 

Need for strengthening integration/linkages in 
reproductive health and the HIV/AIDS Program 

Integration of RH and the HIV/AIDS program can increase access to 
HIV prevention, care, and treatment services for vulnerable women 
and girls, a n d  also reduce the stigma and discrimination associated 
with vertical HIV programs. Although reaching populations such as 
sex workers, adolescent girls, and injection drug users (IDUs) remains 
a challenge, integrated services have the potential to reach larger 
numbers of target groups in need of both HIV and RH services. Promoting 
integration between HIV/AIDS programs and reproductive health services 
for women can help to focus on the new resources available for 
HIV/AIDS and the limited funding for reproductive health services 
thereby making better use of scarce resources. Integration helps to 
address the shortages of healthcare workers to cater for these needs 
especially in resource limited settings. New training requirements for 
staff may make the initial cost seem higher; however, the investment 
will pay off in the long run in terms of cost-effectiveness. Integration 
brings heavier duties for staff but this can be overcome by the proper 
organization of the work schedule through efficient and effective 
supervision by program managers. Integration may be more effective at 
achieving both HIV and reproductive health objectives because 
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RH/FP providers and non-governmental organizations already have the 
capacity to offer these services, and reach the high-risk target populations. 
 

 
 
Figure 2: Linkage between Sexual and Reproductive Health Services and 
HIV/AIDS (15) 

Family Planning Services and HIV/AIDS 

Family planning reduces the number of unplanned pregnancies and 
abortions, enhances maternal and infant well-being and diminishes the 
likelihood of the vertical transmission of HIV. Family planning services 
which include the provision of family planning information, counselling, 
and a family planning method, have proven to be a cost-effective 
addition to prevent mother-to-child transmission (PMTCT) (16). 
Integrating family planning services with HIV services provides the 
opportunity to promote male and youth involvement in reproductive health 
and HIV services. The integration of family planning and HIV services 
also acts to facilitate the prevention of unwanted and unintended 
pregnancies among HIV-positive clients (17). Some of the advantages of 
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integrating the programs are increasing access to both reproductive 
health and HIV services, a  reduction in HIV-related stigma and 
discrimination, and an extension of the programs to previously 
marginalized populations. HIV service providers should be well- 
equipped with the skills and knowledge to discuss fertility desires and 
contraceptive methods for women and couples who are HIV positive. 
Likewise, linking family planning services with HIV testing and 
counselling (HTC) services also improves access to both HIV services as 
improved access to one service reinforces the other (18). 

Sexual Health Vulnerability and HIV/AIDS 

HIV/AIDS-infected individuals usually have weakened immune systems; 
they are biologically more vulnerable to certain sexually transmitted 
infections than others. Additionally, they may be at risk of re-infection 
with another strain of HIV. "Safer sex" practices connote the correct and 
consistent use of barrier methods (male and female condoms). Safer sex 
practice can reduce an individual's risk of HIV and other STIs. Although 
some sexual behaviours (such as non- penetrative sex) can also reduce 
risk, total abstinence and fidelity between couples remain the best strategy 
(19). There is evidence demonstrating positive sexual and reproductive 
health outcomes when marriage is delayed. For example, findings from a 
recent study from developing countries show that early marriage is 
associated with many more pregnancy- and delivery-related complications, 
poor foetal outcomes and gender-based violence with the partner (20). 

Pregnancy and HIV/AIDS 

HIV and pregnancy are intertwined, studies have shown that HIV-positive 
women and girls are more prone to pregnancy complications, and are at 
higher risk of maternal death (21). A higher mortality ratio in HIV-infected 
pregnant women than uninfected women has been documented; non-
obstetric causes are the most prevalent causes of maternal death among 
HIV-infected pregnant women, however, HIV-infected pregnant women 
were also at higher risk of dying from pregnancy-related complications 
(22, 23). Accessing family planning services and other reproductive health 
services would empower women living with HIV to prevent health 
complications related to unintended pregnancies and to plan pregnancies 
based on their child-bearing desires and health needs. 
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HIV and Breastfeeding 
 
The World Health Organization (WHO) had previously recommended that 
HIV-positive mothers should avoid breastfeeding if they were able to 
afford, prepare and store formula milk safely; however, it has recently 
recommended that HIV-positive mothers should exclusively breastfeed 
their children for six months and both the mother and their infants should 
be given antiretroviral drugs throughout the period of breastfeeding and 
until the infant is 12 months old (8). This would suggest that 
breastfeeding the child for the longer period of time under this 
circumstance will proffer the maximum benefit to the child with little risk 
of transmission of the virus. Previous researchers had demonstrated that 
exclusively breastfed infants are three to four times less prone to HIV 
transmission through the feeding route compared to infants who were not 
exclusively breastfed (8). 

Traditional Birth Attendants/Home Deliveries  
and HIV/AIDS 

In resource-poor countries, TBAs assist between 60% and 90% of 
deliveries in rural areas (24). The preference for home births is affected 
by cultural norms and religious beliefs. The ability to speak the local 
language, being a trusted community member and able to provide 
psychosocial support during delivery are some special characteristics of 
the TBAs. TBAs play a crucial role in maternal and child health; they help 
bridge the gaps in supporting women with deliveries especially in 
communities where the closest health centre is many miles away. 
Deliveries with TBAs have been associated with the use of unsterilized 
tools, unskilled personnel, poor environmental conditions, and little or no 
knowledge of the prevention of mother-to-child transmission of HIV 
(PMTCT), thus contributing to high maternal and infant mortality and 
MTCT of HIV rates. PMTCT is one of the key HIV prevention strategies 
in Nigeria’s National HIV/AIDS response. The uptake of PMTCT 
remains low despite the efforts and rapid scale-up of the national PMTCT 
program. TBAs must be encouraged by all public health programs to 
participate in PMTCT programs in order to expand the reach to 
otherwise underserved areas (25). 
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HIV and Female Genital Cutting (FGC) 

According to the WHO, FGC is defined as “all procedures involving the 
partial or total removal of the external female genitalia or other injury to 
the female genital organs for non-medical reasons” (26). Traditionally, it is 
believed to reduce sexual desire and feelings on the part of women and 
thereby discouraging prostitution. Female genital cutting has no known 
health benefits rather, it is known to be harmful to girls and women in 
many ways. Female genital cutting (FGC) practices are liable to lead to 
recurring trauma, bleeding, open sores and open wounds, which would 
increase the risk of HIV infection during unprotected sex. Although 
empirical evidence may still be lacking for the direct association between 
FGC and HIV, the repeated utilization of unsterilized instruments is likely 
to increase the risk for transmission of HIV between consecutive clients 
(26, 27). Likewise, the increased prevalence of herpes in women subjected 
to female genital cutting may also increase the risk for HIV infection, as 
genital herpes is a risk factor in the transmission of HIV (28). 

HIV and Male Circumcision 

Male circumcision is the surgical removal of the foreskin from the penis. 
Scientific literature has documented the fact that circumcised men are 
more than twice less likely to acquire HIV infection in heterosexual 
relationships (29). Voluntary male medical circumcision (VMMC) has 
been recommended by the WHO/UNAIDS as a useful intervention for 
HIV prevention in certain settings (30, 31). However, VMMC’s public 
health benefit is limited among certain male high-risk populations like 
male sex workers, drug injection users and men who have sex with 
men (MSM). It is an evidence-based fact that male circumcision can 
partially protect men from HIV transmission, therefore it should be 
included as part of a comprehensive HIV prevention strategy. 
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Complications that involve the nerves, tendons, cartilages, muscles, and 
supporting structures of the body and compromise their functions describe 
musculoskeletal disorders. These are the initial manifestation of the viral 
illness. Human Immunodeficiency Virus (HIV)/Acquired 
Immunodeficiency Syndrome (AIDS) eliminates CD4+ T-helper 
lymphocytes permitting opportunistic infections and tumours. 
Musculoskeletal disorders in HIV/AIDS are aided by complex 
environmental and genetic interactions, and are categorized into infectious 
musculoskeletal disorders (Cellulitis, Soft-tissue Abscesses, Pyomyositis, 
Osteomyelitis, and Septic Arthritis), non-infectious (neoplasm) 
musculoskeletal disorders (non-Hodgkin’s lymphoma and Kaposi’s 
sarcoma), arthropathies including Arthritides (Articular pain syndrome, 
Reiter syndrome, psoriatic arthritis, and the syndromes of oligo-arthritis 
and polyarthritis), Arthropathies (Osteonecrosis, Osteoporosis, 
Rhabdomyolysis, Hypertrophic and Osteoarthropathy), Polymyositis and 
Myopathies (necrotizing non-inflammatory myopathy, nemaline (rod) 
myopathy, myositis ossificans and subclinical myopathy). This chapter 
gives step-by-step details of the clinical conditions associated with 
musculoskeletal systems observed in HIV/AIDS individuals. This is 
necessary for adequate knowledge of the existence and characteristic 
pathological appearance of the conditions affecting osseous, articular 
cartilages, and muscle (soft tissues) in HIV/AIDS individuals. 
Radiological imaging techniques that are specific for each pathological 
condition (valuable for diagnosis, detection and for the appropriate 
treatment regimen) are also explained. 

Human Immunodeficiency Virus (HIV) causes Acquired 
Immunodeficiency Syndrome (AIDS) through the progressive destruction 
of the cell-mediated immune (CMI) system by eliminating CD4+ T-helper 
lymphocytes (1) which permit opportunistic infections and tumours (CD4+ 
cells are helper cells that recognize a specific target antigen and activate B 
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cells, killer cells, and macrophages). HIV/AIDS directly damages specific 
organs including bones and muscles. The time range for HIV infection 
leading to death is an average of 6 months to 15 years. HIV and AIDS are 
retroviruses belonging to the family of lentiviruses which can use self 
RNA and host DNA to make viral DNA that enhances decreased 
immunity, destroying the T cells that secrete cytokines (chemicals that kill 
cells), such as interferon, which bind to target cells and activate the 
inflammatory process, also by eliminating phagocytes (monocytes and 
macrophages) that are important in immune response regulation and 
inflammation, leading to opportunistic infections that compromise the 
musculoskeletal system. Opportunistic infections are caused by organisms 
that do not cause infections in healthy individuals (2). The musculoskeletal 
system comprises connective tissues such as the bone that aids movement, 
provides support, stores calcium, produces red blood cells and protects 
delicate organs in the body; the cartilage that serves as a template for bone 
formation during foetal life and forms the articular end of bone around the 
joints; the tendons that connect muscles to bone; and the ligaments that 
connect bone to bone and the muscles (3).  

The musculoskeletal system has three (3) principal components; the joint 
(cartilages, tendons and ligaments), the muscle (soft tissue) and the bone 
(osseous tissue). Complications that involve the nerves, tendons, 
cartilages, muscles, and supporting structures of the body and compromise 
their functions are referred to as musculoskeletal disorders (4). The 
immunosuppressant property and viral actions of HIV/AIDS aided by 
complex environmental and genetic interactions enhance the susceptibility 
of individuals diagnosed with HIV/AIDS to disorders of musculoskeletal 
system functions.  

Musculoskeletal disorders affect about 72% of HIV/AIDS infected 
individuals and about 35% of the affected individuals had arthralgia, 10% 
had Reiter’s syndrome, 2% had psoriatic arthritis and myositis while about 
1% had vasculitis (5, 6). Infectious musculoskeletal disorders include, but 
are not limited to the following: cellulitis, necrotizing fasciitis, soft tissue 
abscess, pyomyositis, osteomyelitis, septic arthritis, septic bursitis, and 
bacillary angiomatosis (7). Among other forms of infectious 
musculoskeletal disorders are the mycobacterial infections consisting of 
tuberculous spondylitis and spondylodiskitis, arthritis, osteomyelitis, and 
tenosynovitis, as well as infections caused by atypical mycobacteria (8). 

Non-infectious (neoplasm) musculoskeletal disorders elicited by increased 
activity of a number of cytokines and chemokines in joint tissues drive the 
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production of matrix-degrading enzymes. Non-infectious (neoplasm) 
musculoskeletal disorders include osteoarthritis, polymyositis, and non-
Hodgkin’s lymphoma and the Kaposi’s sarcoma form of neoplasm (3).  

HIV/AIDS has myriad effects on the joint (cartilages), the muscle (soft 
tissue) and the bone (osseous tissue) (9). However, propagation of 
musculoskeletal disorders in HIV/AIDS virus infection involves 
multifactorial conditions which are explained in three (3) major processes, 
each process expressing different pathological conditions (10). Adequate 
knowledge of the existence and characteristic pathological appearance of 
the conditions affecting osseous, articular cartilages, and muscle (soft 
tissues) in HIV/AIDS individuals is valuable for diagnosis, detection and 
for the appropriate treatment regimen. This chapter tends to elucidate 
appropriately, alterations in the musculoskeletal system as a complication 
regarding HIV/AIDS individuals. 

Aetiopathogenesis of Musculoskeletal  
Disorders in HIV/AIDS 

Several factors play roles in disorders that compromise components of the 
cells, tissues, and organs involved in the musculoskeletal system, 
including the respective functions of these components to the general body 
and in isolation in parts. The pathogenesis of HIV/AIDS is basically 
between HIV replication and the immune responses via cell-mediated and 
immune-mediated reactions. The HIV/AIDS infection mediates mature 
CD4+ T-cell destruction; progenitor cells in the bone marrow, thymus, and 
peripheral lymphoid organs as well as microglia within the nervous 
system. This results in the failure of T-cell production and the depletion of 
CD4+ cells consequently leading to immune suppression in HIV/AIDS 
infection.   

HIV/AIDS mediates direct cytopathic effects such as single-cell killing 
and cell fusion, or syncytium formation (11). The syncytium is a fusion of 
multiple uninfected CD4+ cells with one HIV-infected CD4+ cell via the 
interaction of CD4–gp120 (major viral glycoproteins together with gp41 in 
the HIV-viral lipid bilayer, which function to mediate the recognition of 
CD4+ cells and chemokine receptors by HIV/AIDS). This fusion results in 
a multinucleated syncytium, or giant cell, which ultimately serves as a 
means to produce many virions. The host immune responses play a role in 
CD4+ cell depletion through cytotoxic CD8+ T-cells (antibody-dependent 
cellular cytotoxicity, and natural killer cells). Autoimmune responses, 
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super-antigen-mediated activation of T-cells, and programmed cell death 
(apoptosis) are another mechanism by which HIV/AIDS compromises the 
musculoskeletal system. HIV/AIDS progresses through a more severe 
immunosuppression and depletion of CD4+ cells. An increase in the CD8+ 
count yields an overall decrease in the CD4+:CD8+ ratio. CD4+ and CD8+ 
T-lymphocytes elicit the immunogenic response and promote an 
inflammatory reaction within the muscle.  

HIV and AIDS equally infect many types of cells outside lymphoid organs 
including the brain, spinal cord, lung, colon, liver, and kidney, usually 
occurring during late illness. 

A. Infectious musculoskeletal disorders 

The complication in patients with HIV/AIDS is aided and enhanced by 
infections usually caused by Streptococcus aureus bacterium. Others 
pathogens include Streptococcus pyogenes, Mycobacterium tuberculosis, 
Mavium-intracellulare, Nocardia asteroids, Cryptococcus neoformans, and 
Toxoplasma. HIV/AIDS infection affects soft tissues (muscles and skin) 
and bone and joint (osseous and cartilages) integrity (12), and reduces the 
body's defence mechanisms by impairing the T-lymphocyte response 
which forms the gateway for various opportunistic infections and a non-
opportunistic mode of infection in immunosuppressed HIV/AIDS 
individuals. Therefore, infectious musculoskeletal disorder in HIV/AIDS 
clinically presents in two forms: superficial infection and deep infection. 

It occurs in cellulitis, necrotizing and non-necrotizing fasciitis, soft-tissue 
abscesses and pyomyositis in direct soft tissue (muscles) infection while 
the cytopathic effect and muscle necrosis or degeneration occur in the 
direct invasion of the muscle by HIV/AIDS viral infections. The presence 
of HIV/AIDS virus in skeletal muscle can be determined through the 
polymerase chain reaction (PCR) (4).  

I. Cellulitis: is an acute inflammatory condition of the skin that is 
characterized by swelling, erythema, calor and localized pain in the 
affected area. Cellulitis is caused by S. aureus or S. pyogenes 
bacterial infection in the nerves, tendons, muscles, and the 
supporting structures of the body (7). In S. aureus the infection 
spreads from a centrally localized infection such as an abscess, an 
infected foreign body, or folliculitis (infection of hair follicles). In 
S. pyogenes rapid spread through a process associated with 
lymphangitis and fever is implicated (13, 14). Also, in superficial 
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cellulitis, inflammatory changes only involve subcutaneous fat in 
the superficial fascia, characterized by a thickening of the skin and 
superficial fascia, and septation of the subcutaneous fat (15, 16). In 
the deep soft tissues such as the deep fascia and muscles a deep 
cellulitis, fasciitis and myositis with or without necrosis occur with 
clinical manifestations of disproportionate muscles without 
affecting subcutaneous tissue in the case of bacterial myositis (8). 
Fasciitis, an inflammation of the fascia present with necrosis 
(necrotizing fasciitis) and without (non-necrotizing fasciitis) of the 
muscles surrounding soft tissues, manifests trauma in 
immunosuppression HIV/AIDS infection (12).  
 
Features of cellulitis include extensive necrosis of the superficial 
and deep fascia usually with systemic complications, necrotizing 
fasciitis manifest as brawny oedema and tenderness, local 
coagulopathy, and thrombosis of the blood vessels with necrosis of 
the deep soft tissue fascia (7, 17). Magnetic Resonance imaging is 
useful in differentiating necrotizing fasciitis from severe cellulitis 
with or without secondary abscess formation and pyomyositis. This 
is because imaging features in necrotizing fasciitis and cellulitis are 
similar, however, thickening of the fascia, fluid collections in the 
deep fascia sheaths, and inter-muscular septa are specific for the 
necrotizing fasciitis in muscles. MR imaging and CT are useful in 
the medical examination of osseous tissues (18).  
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Plates 1A and B: Show spreads of infection from a centrally localized area as seen 
in Folliculitis usually caused by S. aureus and the rapid spread of skin infection 
observed in lymphangitis caused by S. pyogenes  

 
II. Soft-tissue Abscesses are a localized bacterial infection that 

extends and develops into an abscess in direct proportion to the 
level of the depressed immunologic status of HIV/AIDS. An 
increase in the bacteria density/population in the soft tissues causes 
the body to form a ring wall around the infected area as a defence 
mechanism to prevent further spread to other parts of the body. 
However, bacteria in the abscess multiply and the area becomes 
more swollen. In other cases, the bacteria get through the ring wall 
and cause an infection of the tissues around the abscess and the 
blood. Clinical signs and symptoms observed include: a well-
demarcated fluid collection surrounded by pseudo capsule 
sequences, and a peripheral rim.  

 
Magnetic resonance imaging and gadolinium-based contrast 
administration are useful radiological imaging techniques in 
diagnosis. Needle aspiration for percutaneous drainage is necessary 
for the relief of swelling and pain (18).  
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Plate 2: Collection of pus (abscess) round the soft tissue, present with swelling, 
redness and localized pain  

  
III. Pyomyositis (bacterial myositis): characterized by pyogenic 

inflammation of the muscle commonly associated with HIV/AIDS 
symptomatic expression. It is endemic in warm, humid 
environments through opportunistic infection obtained in the 
prevalence of intravenous drug abuse, rhabdomyolysis and 
repetitive trauma among HIV/AIDS.  Pyomyositis (bacterial 
myositis) is characterized by 
 
a) Pain localized in the infected muscle group and an increased 

white blood cell (WBC) count.  
b) Escalating pain, fever, and oedema of the infected muscle.  
c) Abscess with necrosis of the muscle and septic. 
d) Muscle enlargement leading to secondary oedema.  
e) Intramuscular intense fluid collections result in oedema, 

hyperaemia, and myonecrosis (18, 19) 
 

IV. Osteomyelitis: is inflammation of the bone caused by an infection 
from haematogenous seeding, the spread of infection to bone, from 
adjacent soft tissues and joints, and infection into the bone from 
trauma or surgery usually caused by pathogens Bartonella 
Quintana and B. henselae (Rochalimae Quintana and R. henselae) 
(7). Osteomyelitis in HIV/AIDS tends to affect the tibia bone, wrist 
bones, femoral heads, ribs, and thoracolumbar spine, and erythema 
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of the overlying soft tissues is indicated by elevated erythrocyte 
sedimentation rate. However, Scintigraphy is a sensitive method for 
the diagnosis and detection of early osteomyelitis (7) and a 
definitive diagnosis is usually established with a bone needle 
biopsy in osteomyelitis. Among HIV/AIDS patients, osteomyelitis 
has been commonly diagnosed with tuberculosis infection and 
bacillary angiomatosis. The infection spreads from the anterior 
aspect of the vertebral body into the vertebral disk space, sub-
ligamentous area, adjacent soft tissues and epidural matter (8, 20). 
 

 
 
Plate 3: Inflamation of bone from the adjacent soft tissues (osteomyelitis) 

 
Erosion of the anterior vertebral bodies with deformity of the 
adjacent soft-tissue mass and destructive changes involving the 
cortical bone of the vertebral bodies, and calcifications in the 
paravertebral soft tissues with a fluid collection (abscess formation) 
are usually associated with osteomyelitis. Deformity of the spinal 
cord and thickened nerve roots (Arachnoiditis) had been observed 
with the use of magnetic resonance imaging. 
 
However, in the HIV-infected population bacillary angiomatosis is 
a rare form of osteomyelitis but anaemia, hepatomegaly and 
splenomegaly can manifest as the associated complications of 
HIV/AIDS musculoskeletal disorder (20). Osteolytic bone lesions 
diagnosed in bacillary angiomatosis distinguish bacillary 
angiomatosis infection from Kaposi’s sarcoma (Mesenchymal 
tumour of the lymphatic and vascular system) in an inflammatory 
condition which involves vascular neoplasm that compromises the 
functional integrity of mucocutaneous tissues, lymph nodes, and 
visceral organs.  
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V. Septic Arthritis: is a joint infection that usually begins as a 
haematogenous spread or contiguous extension from a 
neighbouring soft-tissue infection or osteomyelitis. S. aureus, N. 
gonorrhoeae, Candida albicans, and M. tuberculosis are pathogens 
implicated in immunosuppressed HIV/AIDS patients (21). Septic 
Arthritis is characterized by erythema, soft-tissue swelling, and 
decreased joint movement. Joint effusion, bone erosion, 
osteoporosis, indistinct margins of the joint with joint space 
narrowing, septic bursitis of the olecranon, pre-patellar, sub-deltoid 
bursitis and oedema have been observed in HIV/AIDS patients.  

B. Non-infectious (neoplasm) musculoskeletal disorders: 

Non-Hodgkin’s lymphoma (NHL) and Kaposi’s sarcoma are the two most 
common neoplasms observed in HIV/AIDS patients and are responsible 
for musculoskeletal disorder (22). The incidence of non-Hodgkin’s 
lymphoma (NHL) is 60 times greater in HIV/AIDS patients with CD4+ 

counts <200 cells per microlitre. Non-Hodgkin’s lymphoma (NHL) is 
characterized by primary lymphoma of bone (affecting the lower 
extremity, spine, pelvis, and skull without periosteal reaction) and 
permeative of a soft tissue mass often in the psoas muscle, pelvis or lower 
limb.  

While Kaposi’s sarcoma (KS) involves the manifestation of a local 
extension of a soft tissue mass, permeative and erosive lesions (periosteal 
reaction) and red blood cell pooling result from a mesenchymal tumour of 
the lymphatic and vascular system (7). 

Musculoskeletal complications in non-Hodgkin’s lymphoma (NHL) 
include lower extremity, spinal, pelvis, skull and extranodal sites. Bone 
marrow lesions are observed in one-third (1/3) of the HIV/AIDS patients; 
osseous extension fever, painful unilateral limb swelling, weight loss, 
pathologic limb fracture, lytic lesions, sclerotic lesions and lytic changes 
have been observed in HIV/AIDS patients (23). Musculoskeletal disorders 
in NHL are not associated with a periosteal reaction among the HIV/AIDS 
patients and are more commonly diagnosed in non-Hodgkin’s lymphoma 
(NHL) than in those associated with Kaposi’s sarcoma (24). However, 
Kaposi’s sarcoma begins with multiple hyper-vascular lesions and 
progresses to form a tumour in about 20% of HIV/AIDS patients 
worldwide, but severe osseous complications have been observed in the 
African population (25). 
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C. Inflammatory Processes 

Musculoskeletal inflammatory processes in HIV/AIDS patients 
exist in two (2) forms: arthritides and polymyositis. Rheumatic 
arthralgia is associated with an inflammatory process in HIV/AIDS 
infection. Articular pain syndrome, Reiter’s syndrome, psoriatic 
arthritis, and the syndromes of oligo-arthritis and polyarthritis are 
the common manifestations of arthritides associated with HIV 
infection. Arthritis in HIV/AIDS patients is associated with unusual 
manifestations of rheumatologic disease (23).  

Polymyositis is the most common muscular manifestation of 
HIV/AIDS infection and different from pyomyositis 
(musculoskeletal infection). Arthritides in the HIV/AIDS 
population is expressed in the form of arthritis caused by complex 
and multifactorial factors including: 

i. localization of P-24 antigen synovial tissue, activation of the 
immune system;  

ii. genetic factors such as human leukocyte antigen–B27;  
iii. environmental factors such as infection with arthritogenic micro-

organisms;  
iv. molecular mimicry; and 
v. decreased helper T-cell depletion allows immune regulated 

arthritides to occur. 
 
Reiter syndrome in HIV/AIDS infected patients is usually caused by 
Yersinia, Salmonella, and Shigella species and human leukocyte antigen–
B27 plays a role (70% to 80%) in the pathogenic expression of Reiter 
syndrome present (7, 20). Progressive CD4+ cell depletion in HIV/AIDS 
infection (bacterial, viral, and parasitic infections caused by micro-
organisms with atherogenic potential) permits a persistent gut infection 
and decreases the elimination of streptococcal and staphylococcal bacteria 
from the gut which results in spondyloarthropathies and psoriasis 
respectively. Reiter’s syndrome is characterized by urethritis, arthritis, and 
conjunctivitis and usually affects the lower extremity (articulations of the 
foot, calcaneus, ankle, knee, and sacroiliac joints). Asymmetric alterations 
of synovial joints, symphyses, enthuses (bone erosion with adjacent bone 
proliferation) and paravertebral ossification are equally associated 
complications.  
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Psoriatic arthritis presents as the major assessment of musculoskeletal 
disorder in HIV/AIDS infection. This can express in the form of  
 

I. Psoriatic rash characterized by a dermatological eruption of 
circumscribed, discrete and confluent reddish silver-scaled maculo-
papules on the elbows, knees, scalp, and trunk. Psoriatic arthritis 
and Reiter’s syndrome express similar rheumatologic features; 
however, Reiter’s syndrome commonly affects the lower limb 
while Psoriatic arthritis is poly-articular and asymmetric and the 
infection of the sacroiliac joint and spine rarely occurs. Acute 
symmetric polyarthritis involves the small joints of the hands, 
characterized by rheumatoid arthritis, osteopenia, soft-tissue 
swelling, joint effusions and deformities (flexion contractures, 
ulnar deviations, and swan neck deformities), marginal erosions 
and periosteal reaction. Proliferative bone formation and periostitis 
are the major features that differentiate symmetric polyarthritis 
from classic rheumatoid arthritis (8, 20). 
 

Therefore, HIV/AIDS-associated arthritis in musculoskeletal disorder 
caused by inflammatory processes is expressed in the form of 
oligoarticular, asymmetric, and involvement of the peripheral joints, 
particularly the knees, ankles, elbows, and shoulders. Furthermore, joint 
effusion (with or without periarticular osteopenia), arthralgia, painful 
articular syndrome (arthropathy), undifferentiated spondyloarthropathy 
(seronegative arthritis, osteoporosis, soft-tissue swelling, bone erosion, 
periosteal reaction), systemic lupus erythematosus, rheumatoid arthritis, 
and psoriasis are associated with musculoskeletal disorder caused by 
inflammatory processes in HIV/AIDS infection (11, 26).  
 
Polymyositis: the HIV/AIDS antigens observed in endomysial 
macrophages exert an immunologic response that leads to muscle invasion 
by inflammatory elements (cytokines that bind to target cells and activate 
the inflammatory process) and it is distinguished from pyomyositis by 
bilateral symmetric proximal muscle weakness and elevated serum 
creatine kinase levels. In Myositis the inflammation occurs from 
opportunistic infections such as toxoplasmosis and virus (zidovudine, 
azidothymidine AZT). Mitochondrial DNA polymerase activities are 
altered by the presence of AZT, and this alteration results in myopathy (8, 
27).  
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D. Arthropathies: include but are not limited to the following: 
osteonecrosis, osteoporosis, rhabdomyolysis, abnormal bone 
marrow and its related anaemia and hypertrophic osteoarthropathy 
form of skeletal disorders. These are referred to as miscellaneous 
processes. 
 

I. Osteonecrosis: osteonecrosis in HIV/AIDS occurs mostly at the 
femoral head and bone marrow of the long bone diaphysis, both the 
distal and proximal, and is usually asymptomatic with an incidence 
of about 4.4%. Radiation exposure in the treatment of neoplasms 
among HIV/AIDS individuals has been implicated in osteonecrosis 
as well as alcohol intake, the use of steroids, and septic hip 
necrosis. Trauma and haemoglobinopathies also initiate 
osteonecrosis in HIV/AIDS individuals. Hyperlipidaemia (caused 
by inhibition of protease) associated with the use of antiretroviral 
therapy can result in osteonecrosis; this is because protease 
inhibitors impair the metabolism of corticosteroids. For example; 
multifocal osteonecrosis had been observed in high serum levels of 
antiphospholipid antibodies caused by arterial and venous 
thrombosis and thrombocytopenia (3, 18) which increase intra-
osseous platelet aggregation and fibrin platelet thrombosis produces 
intravascular coagulation, ischaemia, and bone necrosis.  
 

II. Osteoporosis results from the depletion of mineral density in the 
bone affecting about 46% of HIV/AIDs individuals. Protease 
inhibitors, nucleoside-related mitochondrial toxicity or lactic 
acidosis, the development of lipodystrophy, immune reconstitution, 
nutritional and hormonal factors have been implicated in the 
decrease of bone mineral density followed by the wasting of 
muscle and bone.  
 

III. Rhabdomyolysis is a nonspecific clinical and laboratory syndrome 
which involves muscle cell injury. It is caused by the direct 
infection of muscle cells or by an imbalance between the energy 
metabolism of muscle cells, resulting in the abnormal release of 
creatine kinase and myoglobin from the affected cells into the 
circulation. Rhabdomyolysis is characterized by  

 
a) The presence of pigments in urine in association with myalgia, 

secondary renal insufficiency, and renal failure; 
b) Muscle swelling, weakness, and pain;   
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c) Elevated creatine kinase levels, along with some degree of 
haematuria; 

d) Calcification of muscles in the back, thighs, and pelvis; and 
e) Observed renal enlargement, persistent nephrogram, and 

perinephric fluid (13). 
 

The usual causes of rhabdomyolysis in HIV/AIDS infection include 
alcohol abuse, trauma, drugs and seizures, electrolyte disorders and 
infections. 
 
IV. Hypertrophic Osteoarthropathy is a musculoskeletal systemic 

disorder that primarily affects the bones, joints, and soft tissues and 
is associated with pulmonary neoplasm in HIV/AIDS with P. 
carinii pneumonia. Hypertrophic osteoarthropathy is characterized 
by leg pain, arthralgia and periarticular soft-tissue swelling around 
the ankles, knees, and elbows. An initial pericortical inflammatory 
reaction with round cell infiltration and proliferation of vascular 
connective tissue occurs, followed by osteoid formation and 
calcification. A smooth periosteal reaction involves the diaphysis of 
the long bones and as the disease progresses, the periosteal reaction 
becomes irregular and extends to involve the metaphysis and 
epiphysis (27).  

 
E. Myopathies: are referred to as the weakness of the skeletal 

muscles that affects particularly the ocular muscles, facial muscles, 
upper and lower limbs, the trunk, swallowing, and breathing 
muscles. This muscular disorder is not related to innervation or 
neuromuscular junction diseases. Infection caused by HIV/AIDS, 
metabolic disorders, inflammatory, endocrine disturbance, toxins 
(even drug-induced toxins), genetics, and idiopathy play major 
roles in the weakening, atrophy, and dystrophies of skeletal 
muscles and myoglobinuria (dark urine colouration) noticed in 
myopathy. HIV-associated myopathies develop at any stage of 
HIV/AIDS infection. Inflammatory myopathy (Polymyositis, 
Dermatomyosotis and Myositis) is the prevalent form of 
myopathies among others such as Muscular dystrophies (X-linked 
recessive, Oculopharygeal and Fasioscapulohumeral) Myotonic 
Syndromes, Congenital myopathy, Metabolic myopathy (Glycogen 
storage disorders, Mitochondrial, Periodic paralysis) and Endocrine 
myopathy (Thyroid, Parathyroid, Adrenal and Pituitary) (3, 16, 28). 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



HIV/AIDS and Musculoskeletal Disorders 
 

198

F. Image Techniques in Musculoskeletal Disorders  
in HIV/AIDS Patients 

Computerised Tomography (CT) is performed for lymphomas because of 
its superior spatial resolution. CT gives a more detailed characterization of 
lytic bone changes, and reveals the calcification of muscles in the back, 
thighs, and pelvis (psoas muscle). More importantly, renal enlargement, 
persistent nephrogram and perinephric fluid are observed (13). 

Magnetic Resonance imaging (MRI) is the method of choice for 
evaluating bone marrow changes and adjacent soft tissue. MRI is preferred 
for pyomyositis, peripheral neuropathy, polymyositis, bone marrow 
abnormalities (lymphoma or infection), joint effusion (periarticular 
osteopenia), arthralgia and painful articular syndrome (arthropathy). MRI 
is outstanding in depicting spondylo-arthropathy in seronegative arthritis, 
osteoporosis, soft-tissue swelling, bone erosion, periosteal reaction, 
asymmetric alterations of synovial joints, symphyses and paravertebral 
ossification. 

Computerized Tomography, Magnetic Resonance Imaging, and 
Scintigraphy have a complementary role in evaluating Kaposi’s sarcoma 
as the cause of focal pain in HIV/AIDS patients showing cortical lesions in 
bone erosion and osseous destruction, as well as periosteal reaction. They 
equally reveal osteopenia, soft-tissue swelling, joint effusions, joint space 
narrowing, joint deformities such as flexion contractures, ulnar deviations, 
swan neck deformities and proliferative bone formation and periostitis (to 
differentiate symmetric polyarthritis from classic rheumatoid arthritis) 
(24). 

Scintigraphy forms a potential tool for narrowing the differential diagnosis 
and shows red blood cell pooling. Bone scintigraphy reveals an increased 
radiotracer uptake in muscles affected by rhabdomyolysis.   

G. Conclusion 

Human immunodeficiency virus (HIV)/Acquired immunodeficiency 
syndrome (AIDS) progressively eliminates CD4+ T-helper lymphocytes 
and permits opportunistic infections and tumours that compromise the 
three (3) principal components: the joint (cartilages, tendons and 
ligaments), the muscle (soft tissue) and the bone (osseous tissue) of the 
musculoskeletal system leading to a variety of disorders involving the 
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musculoskeletal system that are classified as Infectious, Non-infectious 
(neoplasm), Arthropathies and Myopathies affecting the three components 
of this system in HIV/AIDS individuals. Therefore, adequate knowledge 
of the existence and the characteristic pathological appearance of the 
conditions affecting osseous tissue, articular cartilages, and muscle (soft 
tissues) in HIV/AIDS individuals using radiological imaging techniques 
specific for each pathological condition is valuable for diagnosis, 
detection, and the appropriate treatment regimen.  
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Skin disorders are quite common and usually more aggressive in human 
immunodeficiency virus (HIV)-positive patients than the general 
population. The skin lesions in HIV disease can be of bacterial, viral, 
parasitic or fungal origin. Kaposi’s sarcoma which is a cancerous lesion of 
tissues can also occur. Cutaneous manifestations are early and easily 
identifiable markers of HIV infection. They can help in predicting the 
severity and progress of the disease. Diseases of the skin and mucous 
membranes were among the first recognized clinical manifestations of 
acquired immune deficiency syndrome (AIDS) in the early 1980s. In some 
patients, skin findings may be the earliest and the only sign of HIV 
presentation, and can thus alert one to an early diagnosis and treatment (1).  

The dermatological manifestations increase both in frequency and severity 
with the progression of HIV with a decline in CD4+ cell counts thus 
serving as important markers of disease progression especially in countries 
with poor resources (2). HIV infection can lead to a variety of cutaneous 
manifestations in approximately 80-95% of those affected. Dermatologic 
disease in HIV-infected patients may be severe, atypical, and difficult to 
treat. Because dermatologic manifestations may be the first clue to HIV 
infection, offering HIV testing to affected individuals can lead to early 
diagnosis and treatment as well as a decrease in disease progression and 
transmission (3).  

Clinicians should be familiar with the wide variety of mucocutaneous 
manifestations in HIV-infected persons as they commonly have cutaneous 
abnormalities; with the prevalence of such mucocutaneous manifestations 
approaching 100% (4-6). Some of the conditions are unique and actually 
pathognomonic for HIV disease; a typical example is Kaposi's sarcoma 
(KS). 
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Although some dermatologic diseases have decreased markedly in 
frequency in the potent antiretroviral therapy era, other conditions remain 
common. Among HIV-positive individuals with low CD4+ cell counts 
who are not on or not adherent to antiretroviral therapy, notable skin 
manifestations include psoriasis, photodermatitis, prurigo nodularis, 
molluscum contagiosum, and adverse drug reactions. Conditions that 
remain relatively common despite adequate antiretroviral therapy include 
eczema, xerosis, warts, and Kaposi’s sarcoma. Disorders that are 
associated with immune reconstitution under potent antiretroviral therapy 
include acne, staphylococcal infections, and erythema nodosum (7). Skin 
findings are regarded by the World Health Organization as useful in 
assessing the severity of HIV infection in patients in resource-limited 
environments (8). 

Classification of Dermatologic Manifestations of HIV/Aids 

Papulosquamous Dermatoses/inflammatory  
lesions of HIV/AIDS 

Pruritic papular eruption (PPE) is one of the commonest skin 
manifestations in HIV-infected patients. The lesions appear as small, itchy, 
red, or skin-coloured papules on the head, neck, and upper part of the 
trunk. The cause is unknown. According to Boonchai et al., 81.25% of 
patients with PPE tend to have advanced immunosuppression (9). 

Eosinophilic folliculitis manifests as an idiopathic, highly pruritic, 
papulopustular eruption of sterile pustules involving the face, neck, trunk, 
and extremities (10). Acquired ichthyosis may start to appear on the lower 
extremities and disseminate in advanced HIV disease. Acquired ichthyosis 
may be a marker of concomitant infection with HIV-1 and human 
lymphotropic virus II in persons who use intravenous drugs and have 
profound helper T-cell depletion (11). 

Other lesions which have been reported include seborrhoeic dermatitis, 
xerosis (dryness of the skin), ichthyosis, lichenoid eruption, psoriasis, and 
cutaneous drug eruptions (12). 

Bacterial infections 

Impetigo and folliculitis may occur in a recurrent and persistent fashion in 
HIV disease, especially in children. Disseminated furunculosis, gingivitis, 
gangrenous stomatitis, as well as abscess formation can also occur in 
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patients with HIV infection. Bacillary angiomatosis, which is caused 
by Bartonella henselae, and much less commonly by Bartonella 
quintana, usually presents as red papules and nodules (13). 

Mycobacterial infections 

Mycobacterium tuberculosis; M. avium-intracellulare complex (MAC); 
and occasionally M. kansasii, may present as acne-like papules and 
indurated crusted plaques. 

MAC, a common opportunistic pathogen among patients with AIDS, 
usually causes disseminated disease involving the lungs, lymph nodes, and 
gastrointestinal tract. Primary cutaneous infections with MAC are 
extremely rare; most cutaneous lesions are caused by dissemination. 
Cutaneous manifestations reported thus far include the scaling plaques, 
crusted ulcers, ecthyma-like lesions, verrucous ulcers, inflammatory 
nodules, panniculitis, pustular lesions, and draining sinuses. Localized 
skin involvement resembling sporotrichosis is unusual. Primary cutaneous 
MAC infection presenting as sporotrichosis-like lesions has been 
described in an AIDS patient (14).  

The possibility of co-infections, which may be multiple, should be borne 
in mind. Co-infection with B. quintana, MAC, and cytomegalovirus 
(CMV) has been reported in a patient with AIDS (15). 

In individuals with HIV infection, M. haemophilum can also present as 
violaceous draining nodules and superficial ulcers on the extremities 
(upper and lower limbs), trunk, head, and genitalia. 

Syphilitic skin lesions in HIV infection 

Co-infection with syphilis (as well as other sexually transmitted diseases) 
may occur in HIV-infected patients, particularly among homosexuals or 
bisexuals or illicit drug users. Syphilitic ulcers are believed to enhance 
HIV transmission. 

Most cases of syphilis that occur in HIV infection are clinically and 
serologically typical (16) whereas some are not (17). A high rate of re-
infection was observed in one French study, with less severe cutaneous 
manifestations (16). However, syphilis seroconversion may be delayed, 
and standard serologic tests that help in diagnosing syphilis may not be 
reliable. Also, in primary syphilis, presentation with multiple ulcers has 
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been found to be commoner in HIV-infected patients. Rapid progression 
of secondary syphilis to tertiary syphilis and syphilis maligna has been 
reported in HIV-infected patients. An appropriate serologic follow-up to 
ensure an adequate response to treatment is important in patients with HIV 
infection. 

Staphylococcus aureus infection 

Patients with HIV have been found to have higher rates of cutaneous 
colonization by Staphylococcus aureus, and sepsis and deep tissue 
infection can be common in those with advanced disease. Methicillin-
resistant S. aureus (MRSA) soft-tissue infection is also an increasing 
problem (18). Pyoderma has been reported as a fairly common skin lesion 
in HIV disease (12). 

Viral infections 

In patients infected with HIV, several viruses of the Herpesviridae family 
may lead to cutaneous disease, including chronic perianal and perioral 
herpetic ulcers caused by the herpes simplex virus (HSV), recurrent 
typical dermatomal zoster caused by the herpes zoster virus (HZV), and 
disseminated CMV infection. 

Herpes simplex and herpes zoster viruses 

Recurrent oral and anogenital HSV infection is common in patients 
infected with HIV, and may lead to chronic ulcerations. In paediatric 
patients, HSV stomatitis is more common than varicella zoster virus 
(VZV) and may become chronic and ulcerative. Patients with VZV may 
develop chronic ecthymatous VZV. Acute disseminated HZV infection 
and the following atypical manifestations have also been described: 

 Hyperkeratotic papules; 
 Folliculitis; 
 Verrucous lesions; 
 Chronic ulcerations; and 
 Disseminated ecthymatous lesions. 

 
Chronic VZV infections associated with HIV-1 infection begin as vesicles 
and progress into necrotic, nonhealing ulcers (19, 20). Chronic VZV 
infection may resemble basal cell carcinoma (21). 
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Epstein-Barr virus 

Epstein-Barr virus (EBV) has been found to be associated with the 
pathogenesis of oral hairy leukoplakia, which may develop in HIV-
infected persons, particularly men. Oral hairy leukoplakia is characterized 
by filiform white papular lesions localized on the sides of the tongue. This 
condition does not undergo malignant transformation but may be the initial 
sign of progressive immunosuppression. White plaques caused by EBV 
may be confused with oral candidiasis, lichen planus, and geographic 
tongue. 

Cytomegalovirus 

CMV is a DNA virus in the herpesviridae family. Ulcers in the perineal 
region are the most common presentation of CMV infection in patients 
infected with HIV-1. The concurrent involvement of other infectious 
agents, such as HSV, in the same lesions confounds the role of CMV in 
cutaneous lesions. HSV is proposed to be the initiating infection leading to 
ulcer formation, with CMV secondarily localizing in the granulation 
tissue. 

CMV infection of the eccrine ducts resulting in squamous metaplasia has 
been described in a patient with HIV. Diagnosing skin CMV infection in 
individuals infected with HIV is important. The presence of CMV 
infection is considered a poor prognostic sign in HIV disease (22). 

Other viral infections reported in HIV infection include molluscum 
contagiosum and warts. 

Parasitic infestations 

Scabies  

In HIV-infected patients the most common ectoparasitic skin infestation is 
scabies. Presentations may vary from classic crusted papules to severe 
keratotic, crusted and pruritic dermatitis (23). 
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Fungal infections 

Candida infections 

Recurrent and persistent mucocutaneous candidiasis is common in 
individuals with HIV infection. Oral thrush, particularly if extending to the 
oesophagus has been widely reported to be synonymous with severe 
immunosuppression (24). Vaginal candidiasis has also been reported, 
being found to occur concomitantly with oral candidiasis and AIDS-
defining medical conditions (25).  

Tinea infections 

 In adults, generalized dermatophytosis, or tinea capitis, which is typically 
caused by Trichophyton rubrum, may suggest HIV infection. 

Neoplastic skin manifestations in HIV infection 

Kaposi's sarcoma (KS) is a type of cancer that develops in connective 
tissues like bone, cartilage, fat, blood vessels, and muscle tissues. For 
decades, KS was considered a rare disease; however, in the last two 
decades, with the advent of HIV/AIDS, more people are being diagnosed 
with KS. The disease usually causes tumours to form in the subcutaneous 
tissues, which appear as raised blotches or lumps that may be purple, 
brown, or red in colour. Researchers believe a type of herpes virus causes 
HIV-related KS. The herpes virus is usually dormant in healthy 
individuals whereas people with compromised immune systems including 
people with HIV/AIDS, may develop KS as a result of the infection (22). 

Conclusion 

Cutaneous manifestations can therefore be considered as good clinical 
indicators to predict and assess the underlying immune status in resource-
poor countries. Furthermore, HIV infection should be suspected when a 
cutaneous lesion tends to be chronic, severe, bizarre, or involving more 
than one dermatome. 

Physicians caring for People Living with HIV should be familiar with the 
diagnosis and management of common cutaneous lesions because prompt 
and appropriate management of these conditions will reduce morbidity.  
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Fig. 1: PPE: Dull red, bluish-purple, maculopapular lesions on the upper part of the 
trunk (back) in a 49-year-old man with primary HIV-1 infection (Source: Schwartz 
RA. Cutaneous Manifestations of HIV, available at www.medscape.com) 
 

 
 
Fig. 2: AIDS patient with pruritic popular eruption – PPE (Source: World J Life 
Sci. and Medical Research 2013; 3 (1): 30) 
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Fig. 3: Genital wart in an HIV positive patient (Source: World J Life Sci. and 
Medical Research 2013; 3 (1): 30) 
 

 
 
Fig. 4: Molluscum contagiosum (Source: Ansary MA, Hira SK, Bayley AC, et al., 
A Colour Atlas of AIDS in the Tropics. London, Wolfe Medical Publications, 
1989) 
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Fig. 5: Scabies (Source: The Prn Notebook™ • Volume 2, Number 4 • August 
1997) 
 

 
 
Fig. 6: Herpes zoster: lesions are dermatomal  
(Source: The Prn Notebook™ • Volume 2, Number 4 • August 1997) 
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Human Immunodeficiency Virus (HIV) is a lentivirus; a C-type retrovirus 
that causes HIV infection which subsequently leads to Acquired Immune 
Deficiency Syndrome (AIDS). It was first reported in 1981 in the United 
States of America among homosexuals and a report was first published by 
the Centers for Disease Control and Prevention, CDC in 1993. It was 
however reported to have originated from Africa (1). The virus attacks the 
human body by binding to CD4 molecules found on T-Helper cells (TH 
cells), which helps in the maturation of plasma cells into memory B-cells, 
the activation of cytotoxic T-cells and the activation of macrophages – the 
dominant cell in chronic inflammation; as well as monocytes. The attack 
on CD4 molecules on these cells leads to the depletion of these cells, 
resulting in a reduced immune response and subsequently the 
susceptibility of infected individuals to opportunistic infection which may 
manifest in the head and neck region of the body. The Acquired Immune 
Deficiency Syndrome which is a constellation of diseases, usually typical 
of opportunistic infection and tumours, is the late stage progression of the 
Human Immunodeficiency Virus infection as the virus causes the 
dysfunction and depletion of the immune cells.  

In 2016, about 36.7 million people were living with HIV and 1 million 
deaths were recorded (2). Most of the infected cases live in sub-Saharan 
Africa (3). HIV is however transmitted through unprotected sexual 
intercourse with an infected individual, a breach in the integrity of the 
protective mucosa by infective sharp objects, transfusion by infected 
blood, from mother to child during pregnancy and through breastfeeding a 
child by an infected mother. 

Oral lesions are one of the early clinical presentations of HIV infection 
(4). They can help in the prediction of the severity of immunodeficiency 
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and the disease (5-6). Studies have shown that more than 90% of patients 
are presenting with at least one oral disease during the course of the 
disease (7). These lesions may be present in up to 50% of cases of HIV 
and about 80% of those with a diagnosis of AIDS (8). Hence the presence 
of these oral lesions in patients is a strong indication of the presence of 
HIV infection, hence the need for a retroviral screening for confirmation 
(9). Some of the areas mostly affected in the orofacial regions include the 
tongue, the palate, the buccal mucosa, the periodontium, the floor of the 
mouth, and the skin covering of the head and neck region (10). The 
affectation of the tongue has been involved in the death of up to 75% of 
patients with AIDS (8). An early study conducted by Berberi and co-
workers on 50 patients documented the commonest oral lesion to be 
Pseudomembranous candidiasis (11). 

A viral load greater than 3000 copies/ml, a CD4 count less than 200 
cells/mm3, smoking and poor oral hygiene are reported to be additional 
predisposing factors towards developing HIV/AIDS-related oral lesions. 
Generally, oral lesions in HIV patients were found to be prevalent: 39% 
German population (12), 78% South Africans (13) and 36.4% to 84% in 
various studies in different geopolitical zones (14-19). 

Classifications 

A. Aetiological factors (20) 

Bacteria 
Periodontal diseases 
Necrotizing ulcerative periodontitis 
Linear gingival erythema 
Granulomatous lesions related to Mycobacterium infection 
Fungi 
Oral Candidiasis 
Cryptococcus Neoformans 
Histoplasmosis 
Viral Herpes Simplex 
Herpes Zoster 
Human Papilloma Virus 
Cytomegalovirus 
Tumours/Neoplasia 
Kaposi’s Sarcoma 
Lymphoma 
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Others Oral ulcers – Aphthous ulcer 
Idiopathic – Thrombocytopenic Purpura 
Salivary Gland Disease 
Side effects/adverse effects of Anti-retroviral Drugs 
 
B. Strength of the association with HIV/AIDS (21) 

Another classification was used by the EC-Clearing House on Oral 
problems related to HIV infection and the WHO Collaborating Centre on 
the Oral manifestation of Human Immunodeficiency Virus (21).  

1. Lesions strongly associated with HIV 
- Pseudomembranous Candidiasis  
- Erythematous Candidiasis 
- Angular Cheilitis 
- Hairy Leukoplakia 
- Kaposi’s Sarcoma 
- Non-Hodgkin’s Lymphoma 
- Linear Gingival Erythema 
- Necrotizing Ulcerative Gingivitis 
- Necrotizing Ulcerative Periodontitis.  

 
2. Lesions less commonly associated with HIV 

- Mycobacterium Avium Intracellulare 
- Mycobacterium Tuberculosis 
- Melanotic Hyperpigmentation 
- Necrotic Ulcerative Stomatitis 
- Salivary Gland Diseases 
- Xerostomia due to reduction in salivary flow  
- Unilateral or bilateral major salivary gland swelling 
- Thrombocytopenic Purpura 
- Ulceration Non-otherwise-specified 
- Herpes Simplex Virus 
- Human Papilloma Virus. 

 
3. Lesions seen in HIV infection 

- Actinomyces isreali 
- Escherichia coli 
- Klebsiella pneumoniae 
- Cat-Scratch Disease 
- Drug Reactions (ulceration, Erythema multiforme, lichenoid, 

toxic epidermolysis) 
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- Cryptococcus neoformans 
- Histoplasmosis 
- Mucormycosis 
- Aspergillosis 
- Geotrichum candidum 
- Facial nerve palsy 
- Trigeminal neuralgia 
- Recurrent aphthous ulcer 
- Cytomegalovirus infection. 

Pseudomembranous Candidiasis 

This is an acute variance of Oral Candidiasis commonly referred to as 
thrush caused by Candida albicans (mycotic infection). This is the 
commonest type of oral candidiasis as it accounts for about 55.8% to 
69.7% of oral candidiasis cases (22-23). Candida albicans is found in the 
mouth of 50% of the world’s population as normal flora (24). However, it 
can become an opportunistic infectious disease when the immune system 
is affected as a result of some local or systemic factors. The characteristics 
of Pseudomembranous candidiasis include white coatings or individual 
patches of pseudomembranous white slough which when wiped reveals 
erythematous and sometimes minimally bleeding, mucosa beneath. This is 
the cottage cheese or curdled milk appearance. The white materials are 
made up of debris, fibrin and desquamated epithelium, that have been 
invaded by yeast cells and hyphae that invade the depth of the stratum 
Spinosum. It can involve any part of the mouth, but commonly appears on 
the tongue, buccal mucosa and palate. The condition is usually acute in 
nature but may become chronic which is typical of the immunosuppression 
state or people who use corticosteroids topically or inhalers. Finally, there 
is a disturbance of taste. 

Erythematous Candidiasis 

This is also known as atrophic candidiasis and it appears as a red raw-
looking lesion. It may be seen usually preceding the pseudomembrane or 
after the pseudomembrane is removed or at times, it may occur on its own 
without a prior pseudomembrane. It is usually located in the palate and the 
dorsum of the tongue but rarely on the buccal mucosa. White spots may be 
seen which are not conspicuous. It is reported to make up to 25.7% to 50% 
of all cases of candidiasis (22-23) and can be classified into acute 
erythematous and chronic erythematous candidiasis. Acute erythematous 
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candidiasis is commonly painful and associated with prolonged antibiotics 
or corticosteroid, however, the chronic erythematous candidiasis is 
associated with prolonged denture wearing. The two subtypes are seen in 
HIV-infected patients. 

Angular Cheilitis 

This is an inflammation seen at the corner of the mouth, commonly 
involved in candida infection. The prevalence ranges from 13.7% to 
27.1% of all cases of oral candidiasis in HIV patients (22-23). Candidiasis 
is responsible for 20% of the cases while the mixture of candida and 
Staphylococcus aureus causes 60% of the cases. Characteristically, there is 
soreness, erythema, and fissuring of one or both angles of the mouth, 
oedema is seen intraorally on the commissures and may also be related to 
prolonged denture use. 

In patients with pseudomembranous candidiasis, the membraneous slough 
can be wiped off to expose an erythematous surface underneath. This helps 
to distinguish it from other lesions, which cannot be wiped off such as 
seen in Lichen planus and hairy leukoplakia. Erythematous candidiasis 
resembles a geographic tongue. It however has a diffused border that 
differentiates it from erythroplakia normally seen with sharply defined 
borders. Swabs or smears can be taken from different areas of the mouth 
for microscopy. An oral rinse of the mouth with normal saline can be done 
for a minute followed by the spitting of the solution into a vessel for 
laboratory investigation. This method helps to differentiate between 
commensal candida carriage and candidiasis. Smears are usually stained 
with periodic acid-Schiff which stains the fungal cell walls. Candida is 
gram-positive (25). 

The histologic appearance may be variable depending on the clinical type 
of candidiasis. Pseudomembranous candidiasis shows hyperplastic 
epithelium, with a superficial parakeranotic desquamating layer (26). The 
hyphae penetrate the depth of the stratum spinosum (27) and appear as 
basophilic structures. Polymorphonuclear cells infiltrate the epithelium 
while the chronic inflammatory cells infiltrate the lamina propria (24). 

Erythematous candidiasis appears as thin, atrophic epithelium, which is 
non-keratinized. Hyphae are sparse and inflammatory cell infiltration of 
the epithelium and the lamina propria also occurs. In essence, it appears as 
the pseudomembranous candidiasis without the superficial desquamating 
layer (24). 
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Topical antifungal drugs such as nystatin, miconazole, gentian violet and 
amphotericin B are the treatment of choice for candidiasis. It may however 
be necessary to add oral or intravenous doses of antifungal drugs. In 
HIV/AIDS, prophylactic use of antifungals should be used to prevent 
Candida infection. 

Kaposi’s Sarcoma (KS) 

This is a malignant, multifocal systemic disease that originates from the 
vascular endothelium and has a variable clinical course. The causative 
virus is human herpes virus 8 (Kaposi’s Sarcoma Associated Herpes 
Virus) (28), which is either sexually transmitted or via blood or saliva. It is 
the most common malignant lesion in HIV/AIDS patients (29). The most 
commonly involved site is the skin but it can affect the mucous 
membranes, the lymphatic system and viscera, and in particular the lungs 
and gastrointestinal tract. It is usually severe in patients with a CD4 count 
less than 200 cells/mm3. Twenty per cent of the lesions present intraorally 
while 45% of patients present with both skin and oral lesions (30). The 
prevalence of the oral Kaposi’s sarcoma ranges from 0 to 12% in Africans 
and 0 to 38% in the United States and Europe. Intraoral KS occurs on the 
heavily keratinized mucosa, the palate being the site in over 90% of cases. 
KS is particularly seen commonly among homosexual and bisexual males 
and is rarely found in HIV-infected women.  

Characteristically, KS lesions appear as reddish, bluish or purple, single or 
multiple, flat or raised macules or nodules. Orally, they are found on the 
palate or gingivae and may ulcerate. Gingival involvement may lead to 
underlying bone destruction and tooth mobility. Occasionally, lesions may 
have a yellowish mucosa surrounding them.  

The definitive diagnosis is made by histology and its presence in the oral 
cavity is more pathognomonic of low CD4 counts than those with the skin 
lesions alone (29). Other differential diagnoses that should be considered 
include haematomas, haemangiomas, pyogenic granuloma, bacillary 
angiomatosis and pigmented melanotic macules. 

The number, size and location of the lesions determine treatment. The 
choice of treatment depends on the surrounding mucosa, pain, interference 
with eating and speech and the patient’s preference. It is important to give 
prophylactic treatment such as the removal of plaque and calculus, and 
local application of a sclerotic agent to reduce the size of the lesion is 
necessary. Local lesions can be treated by a surgical incision under local 
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anaesthesia and chemotherapy with the use of 0.1 mg to 0.2 mg of 
vinblastine. Radiotherapy may be necessary for large lesions. 

Linear gingival erythema (LGE) 

This periodontal lesion presents as a persistent, distinct, intense, fiery red 
band condition extending 2-3 mm apically from the free gingival margin. 
The severity of the erythematous lesion is disproportionately intense with 
the amount of plaque seen (31) being unlike what is seen in conventional 
gingivitis. The erythema may be limited to the marginal tissue, the 
attached gingiva in a punctate or diffuse form, or could extend into the 
alveolar mucosa. These erythematous changes are usually generalized but 
may be confined to a few teeth. The gingiva bleeds easily on tooth 
brushing or gentle probing or even spontaneously in some cases (32). No 
ulceration is however present. LGE is commonly first seen early in the 
course of HIV infection and may or may not serve as a precursor to 
necrotizing ulcerative periodontitis.  

The Candida species is isolated from some LGE lesions which suggests its 
possible aetiologic role (33-35). LGE has been classified under “Gingival 
diseases of fungal origin”, a separate periodontal disease entity at the 1999 
International Workshop for a Classification of Periodontal Diseases and 
Conditions (36). The use of tobacco has been reported to affect the extent 
of gingival banding which is measured by the number of affected sites 
(37). The relationship of LGE to severe immune suppression is variable. 
This condition may (38, 39) or may not be associated with CD4 counts 
<200 cells/mm3 (33, 40).  

Diagnosis is made by clinical observation of the lesion as compared to the 
oral hygiene of the patient. A good clinical history suggestive of an 
immunosuppressive disease may also help in diagnosis. A major clinical 
hallmark of LGE is its non-responsiveness to conventional scaling and 
root planing. Histological examination fails to reveal any significant 
inflammatory response, suggesting that the lesions represent an incomplete 
inflammatory response, principally with only hyperaemia present. The 
differential diagnosis is conventional chronic gingivitis, a plaque-induced 
gingival condition which responds to conventional periodontal therapy.  

The use of chlorhexidine gluconate mouth rinse effectively reduces or 
eliminates the lesion, hence its use as a prophylaxis in the prevention of 
the reoccurrence of the disease. 
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Necrotizing ulcerative gingivitis 

Necrotizing ulcerative gingivitis (NUG), also called “trench mouth” 
because it was first observed in the mouth of frontline soldiers of World 
War 1, is defined using the presumptive diagnostic criterion (21): the 
destruction of one or more interdental papillae. It is a common, non-
contagious infection of the gums with sudden onset. It starts as an acute 
onset and may later progress into a chronic disease state if not properly 
treated. NUG is classified into acute and chronic necrotizing ulcerative 
gingivitis. 

Characteristically, the anterior teeth and lower teeth are most often 
affected (41), so also is the gingiva. In the acute stage of the disease, there 
is ulceration of the interdental papilla, which may be limited to one tooth 
or extend to several areas of the jaw and necrosis and sloughing of the 
interdental papilla and gingivae. Papillary necrosis is described as 
“punched out” lesions (42). There is gingival haemorrhage with little or no 
provocation, severe localized pain, fetor oris and metallic taste. In the 
chronic state, necrotizing ulcerative gingivitis is painless. 

NUG in HIV-associated lesions represents the same spectrum of acute 
necrotizing ulcerative gingivitis (ANUG) seen in patients without HIV 
infection but in HIV-infected individuals, it progresses more rapidly (43). 
It is usually caused by a mixed bacterial infection that includes anaerobes 
such as Provotella intermedia and Fusobacterium as well as spirochetes 
such as Treponema (42). Some of the other organisms isolated from NUG 
lesions include Borrelia, gram-positive cocci, hemolytic streptococci and 
Candida albicans [44]. NUG has been associated with depleted CD4 
lymphocyte counts in some studies (38). However, others have failed to 
establish this association (45). 

Diagnosis is mainly clinical. Isolation of some of the aforementioned 
bacteria or candida albicans may be useful in supporting the diagnosis. 
The differential diagnoses are leukaemia and herpetic stomatitis (42). 

Treatment involves copious irrigation and debridement of necrotic areas, 
good oral hygiene and use of chlorhexidine mouthwash. If there is any 
systemic involvement, antibiotics such as metronidazole may be used. 
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Necrotizing ulcerative periodontitis 

Necrotizing ulcerative periodontitis (NUP) may be an extension of NUG 
in HIV-infected individuals. The destruction is progressive and can result 
in the loss of the entire alveolar process in the involved area. Because the 
periodontal microflora is not different from that seen in healthy patients, 
the lesion probably results from the altered immune response in HIV 
infection. Initially, the lesion manifests with severe, deep-seated jaw pain. 
There is soft tissue loss resulting from ulceration or necrosis with rapid 
destruction of the periodontal attachment and interproximal bone (21, 46), 
interproximal necrosis and cratering. The bone may then be exposed, with 
subsequent necrosis and sequestration, resulting in loosening of the teeth 
(18). Few teeth are affected in most cases in either the premolar or molar 
region, however it can be generalized in severe cases with fetor oris. Deep 
pockets are not a characteristic feature of NUP because of the extensive 
gingival necrosis, which often coincides with the loss of alveolar bone. 
The lesion may bleed on probing with 50% of sites bleeding 
spontaneously (46). 

The risk factors for periodontitis in HIV-positive patients include age, 
pack-years of a smoker and a high viral load. Fusobacterium nucleatum 
and Prevotella Human herpes-viruses such as cytomegalovirus have 
however been identified in some NUP lesions (48), including intermedia, 
Actinobacillus actinomycetemcomitans, neutrophil elastase and 

glucuronidase (49). Periapical radiograph shows severe bone loss.  

The treatment of NUP involves the gentle debridement of the affected 
lesions, followed by sub-gingival scaling, root planing and irrigation with 
chlorhexidine gluconate (47, 50) or povidone-iodine. Oral hygiene 
instructions should be emphasized alongside the home use of twice-daily 
antimicrobial mouth rinses such as 0.12% or 0.2% chlorhexidine 
gluconate. In severe NUP cases, systemic metronidazole – a 500 mg 
loading dose and 250 mg four times daily for 5-7 days – is the drug of 
choice. It has been shown to reduce acute pain and promote rapid healing. 
Metronidazole should be prescribed with caution in patients with liver 
alteration or a history of hepatitis (46). Alternatively, penicillin may be 
prescribed. However, it should be used with caution to avoid the 
proliferation of opportunistic infections such as candidiasis. 
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Oral Hairy Leukoplakia 

This lesion usually presents as asymptomatic, white, vertical, corrugated, 
hair-like projections on the lateral borders of the tongue (bilaterally or 
unilaterally). This white appearance is created by hyperkeratosis and 
epithelial hyperplasia. OHL is classified as an opportunistic viral disease 
caused by the reactivation of quiescent Epstein-Barr virus infection in an 
immunocompromised state causing an uncontrolled lytic infection of the 
oropharynx. OHL was seen and investigated in 1981 by Greenspan et al., 
who published the initial report of its existence among homosexual men in 
San Francisco in 1984 (4). It is slightly less common in women than in 
men, and it is also rare in children. In HIV positive persons, OHL heralds 
a more rapid progression of AIDS (4, 51, 52). The incidence of OHL is 
reported to be 20% in CDC II individuals, increasing as the CD4 count 
falls and the patient’s clinical condition worsens (51, 52). It also appears 
during the late latency stages of HIV infection. Greenspan et al. in 2000 
(53) reported that the presence of OHL was not related to the CD4 count 
but was associated with a high viral load. 

OHL lesions are asymptomatic, white corrugated or thickly furrowed and 
shaggy in appearance with hair-like projections. It affects mostly the 
lateral borders of the tongue and can spread to the dorsum of the tongue 
and on the ventral aspect to the floor of the mouth, occasionally on the 
adjacent buccal mucosa, soft palate, pharynx and oesophagus. When seen 
in these areas it is smooth and velvety not hair-like and unlike candidiasis, 
the lesion cannot be wiped off the mucosal surface (21), unlike 
pseudomembranous candidiasis.  

The histologic features of OHL show surface corrugation, hyperplasia of 
the prickle-cell layer (acanthosis) with groups or layers of “balloon cells” 
(lightly staining cells) similar to koilocytes, the absence of atypia, nuclear 
beading in superficial layers (scattered cells with peripheral margination of 
chromatine and clear nuclei, created by displaced chromatin to the 
peripheral nucleus by the EBV replication) and a lack of inflammatory 
cells infiltration in the epithelium or adjoining connective tissues (4). 
These features are however not pathognomic of OHL. 

The evidence of the presence of EBV is required for a definitive diagnosis 
of OHL, although a presumptive diagnosis can be made on clinical 
appearance alone and non-response to antifungal drugs (21). 
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Treatment of OHL is not necessary since the disease is benign. However, 
due to an associated aesthetic problem, a high dose of acyclovir or 
desiclovir helps to clear the lesion rapidly. The lesion may reoccur once 
the therapy is stopped when the immunocompromised state worsens. 

Topical use of podophyllum resin or retinoids has been found to be 
effective in providing temporary remission. Zidovudine has been found to 
provide significant regression. In HIV, OHL is a predictor of a bad 
prognosis. 

Non-Hodgkin’s Lymphoma (NHL) 

This is an uncommon feature of HIV disease. It is however, the second 
most common malignancy in this condition, with 4% of patients 
developing NHL during the course of their disease (29). It is usually seen 
in the late stages with CD4 lymphocyte counts of less than 100/mm3, 
hence the Center for Disease Control included it as an AIDS-defining 
cancer in 1987 (54). NHL of the oral cavity accounts for 3% of all 
malignant lymphomas, which tend to occur extra-orally (55). Though the 
presentation varies, the pathogenesis of NHL remains obscure, but there 
has been much interest in the role of the Epstein Barr virus, with 50% of 
AIDS-related tumours demonstrating EBV genomes and also the 
aetiologic role of Human Herpes Virus-8 (HHV-8) (56). 

Characteristically, the commonest sites are the palate and the gingivae. 
There is associated lymph node enlargement, fever, night sweats, weight 
loss and fatigue. It often clinically presents as a rapidly enlarging mass 
with associated bony destruction with associated bone pains. There may be 
associated chest pain and body itches and lumps may also be seen on the 
patient’s skin which are commonly itchy, and red or purple in colour. 
Prognosis is poor, with a mean survival time of less than 1 year, despite 
treatment with multidrug chemotherapy. 

Management of NHL is with the use of chemotherapy and at times a stem 
cell transplant. Although there are different regimens, CHOP therapy 
(Cyclophosphamide, Hydroxydaunorubicin, Oncovin, Prednisolone) has 
been successful. Bendamustine may also be added. 
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Oral ulcers 

In about 50% of cases, AIDS patients present with oral ulcers (57). Oral 
ulcerative conditions related to HIV infection and AIDS may include HSV 
lesions, recurrent aphthous ulcers, and neutropenic ulcers. There is an 
increase in prevalence with a reduction in CD4 count. 

Aphthous ulcer is a common condition characterized by the recurrent 
formation of benign and non-contagious mouth ulcers (aphthae) in an 
otherwise healthy individual. Aphthous ulcers are classified as Minor 
aphthous ulcers, Major aphthous ulcers and Herpetiform aphthous ulcers.  

Minor aphthous ulcer occurs in non-keratinized epithelial surfaces of the 
mouth, however in AIDS-related causes it may involve keratinized 
surfaces as well. The rate of occurrence in AIDS patients is not 
significantly different from that of the general population (57). Aphthous 
ulcers occur for a prolonged period of time in AIDS patients and are more 
painful and difficult to treat (57). These ulcers are shallow in appearance, 
about 2-5 mm in diameter, covered with a whitish pseudomembrane and 
surrounded by erythematous tissues (57). These ulcers are either large and 
solitary or multiple, chronic, deep, and painful often prolonged as 
compared to the seronegative population and are less responsive to therapy 
(58). They often interfere with eating hence leading to weight loss in the 
patient. These ulcers are generally seen in patients with severe 
immunodepression as seen in AIDS (median CD4 T-lymphocyte count 
100 cells/mm3 or below) (59). They present in crater-like forms with 
elevated borders and a white-yellowish pseudomembranous covering, 
measuring over 1 cm in diameter (57). These lesions are very painful and 
may be prolonged resulting in difficulty in swallowing and difficulties in 
speech and mastication. They may be accompanied by regional 
lymphadenopathy (57). 

The diagnosis is basically clinical. The most important diagnostic feature 
is a history of high frequency of recurrence, with prolonged episodes with 
severe pain. Relevant blood tests can be done to rule out nutritional 
deficiencies. Histologic appearance is not pathognomonic (58). However 
early biopsy shows dense inflammatory infiltrates and mostly T-
lymphocytes. 

A potent topical steroid such as clobetesol or dexamethasone oral rinse can 
be used for treatment. Systemic glucocorticosteroid therapy may be 
required (prednisone 1 mg/kg) in large multiple ulcers and ulcers not 
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responsive to topical preparations. Dapsone 50-100 mg daily and 
thalidomide 200 mg daily for 4 weeks can be considered in persistent 
cases such as unresolving major aphthous ulcers (58). In order to prevent 
superimposed fungal or bacterial infection, antifungal medications such as 
fluconazole and itraconazole, and antibacterial medications such as 
chlorhexidine gluconate mouthwash can be used (58). 

Salivary gland diseases 

HIV-associated major salivary gland swellings are unilateral or bilateral 
salivary gland swellings and usually present as lymphoepithelial lesions. 
They can be caused by: 

a) Hyperplastic reactive lymphadenopathy 
b) Benign lymphoepithelia cysts 
c) Malignant lesions: Kaposi’s sarcoma, lymphoma 
d) Benign neoplasms 
e) Bacterial, mycobacterial or viral infections 
f) Drug-induced xerostomia. 

 
Salivary gland diseases such as enlargement of the major salivary glands 
and xerostomia, were reported to be high in Northern Africa and Thailand 
(60). Malnutrition, especially in Northern Africa may play a role. 
Enlargement of the salivary glands due to infiltration by CD8 lymphocytes 
is seen in both adult and paediatric HIV infection (61). Some of these 
glands undergo cystic change, and as such benign lymphoepithelial cysts 
occasionally cause pain. The cause of HIV-related salivary gland diseases 
is unclear, since no aetiological agents have been identified. It may 
represent a relatively beneficial host CD8 response known as Diffuse 
Infiltrative Lymphocytosis Syndrome (DILS) (62). No evidence of 
Epstein-Barr virus or cytomegalovirus has been found in biopsies of 
salivary glands (63). One report describes an association between HIV-
SGD and HLADR5 and HLA-B35 cell-surface antigens (61). Adults and 
children with salivary gland enlargement seem to experience a slower 
progression of HIV disease (64). Oral Mucoceles and ranulas have 
recently been discovered to be oral manifestations of HIV infection. 
Several reports considered them as initial symptoms and early 
manifestations of HIV infection (65-66). 
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Diffuse Infiltrative Lymphocytosis Syndrome 

It manifests similarly to Sjogren’s syndrome. Diffuse infiltrative 
lymphocytosis syndrome occurs in 3% of HIV patients with multiple 
lymphoepithelial cyst proliferation in the parotid gland associated with the 
painful enlargement of the gland. The lesion usually involves the entire 
parotid parenchyma, presenting as a local mass. It is not movable, or 
tender on palpation. There is reduced salivary gland function (xerostomia, 
sicca symptoms). A unilateral parotid gland enlargement in diffuse 
infiltrative lymphocytosis syndrome should prompt suspicion of HIV 
infection. A CT scan showing multiple hypodense areas is suggestive of 
diffuse infiltrative lymphocytosis. Histology shows persistent infiltration 
of CD8 cells that have the ability to destroy HIV-infected cells. Fine 
needle aspiration can also be helpful in diagnosis (54). The use of highly 
active anti-retroviral therapy, in addition to steroid therapy helps to 
effectively resolve the clinical signs and symptoms. 

Xerostomia 

This is known as dry-mouth syndrome, which is associated with reduced 
salivary flow. Xerostomia is common in HIV disease and may be 
associated with salivary gland enlargement as seen in diffused infiltrative 
lymphocytosis syndrome, as well as side effects of antiviral medications or 
other medications commonly prescribed for patients with HIV infection 
(like angiolytics, antifungals, etc.). Cytomegalovirus (CMV) has been 
demonstrated in the salivary gland of xerostomic patients (67). Xerostomia 
also can lead to oral candidiasis, mucosal injury, and dysphagia, and is 
often associated with pain and loss of appetite (58). 

Symptomatic relief may be provided by salivary stimulants such as 
sugarless chewing gums or saliva substitutes. A patient who has residual 
salivary gland function determined by gustatory challenge or oral 
pilocarpine, often provides improved salivary flow and consistency. 
Prevention of dental caries in people with xerostomia is extremely 
important, hence good oral hygiene measures are important; the use of 
topical fluoride gels and rinses should be encouraged (68). In addition, 
management of xerostomia will improve oral comfort, the quality of 
speech and the use of any prostheses (69).  
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Herpes virus infections 

Herpes simplex virus (HSV) is responsible for both primary and recurrent 
infections of the oral mucosa. These infections are acquired in childhood, 
and after the initial pustular lesions, the virus remains dormant; but in later 
stages of immunosuppression the virus can be activated and can lead to 
various manifestations. Oral manifestations, seen as diffuse mucosal 
ulcerations, are accompanied by fever, malaise, and cervical 
lymphadenopathy. Ulcerations that follow the rupture of vesicles are 
painful and may persist for several weeks. Recurrent HSV usually appears 
in keratinizing oral mucosa (i.e., palate, dorsum of tongue, and gingiva) as 
ulcerations but in most HIV-seropositive patients, this rule does not 
follow. In these patients, the lesions may show unusual clinical aspects 
and persist for many weeks. 

Varicella zoster (VZV) is a herpes virus, and, like other herpes viruses, it 
causes both primary and recurrent infection and remains latent in neurons 
present in sensory ganglia. VZV is responsible for two major clinical 
infections of humans: chickenpox (varicella) and shingles (herpes zoster 
[HZ]) (70). Herpes zoster is as a result of the reactivation of quiescent 
cells of varicella zoster virus which remain in nerve cells and ganglia, after 
the resolution of the previous manifestation of Varicella zoster infection 
(chickenpox). Herpes zoster, which occurs on the reactivation of Varicella 
zoster, travels from the nerve body to the endings in the skin, producing 
blisters. The process of reactivation is not understood. However, it is seen 
in immunocompromised patients such as HIV. Herpes zoster usually 
presents with early non-specific signs such as headache, malaise and fever. 
Burning pain, paraesthesia and hyperaesthesia then follow these earlier 
symptoms. Pain ranges from mild to extreme in the affected dermatomes 
with the sensation described as tingling, stinging, aching, numbing or 
throbbing and can be interspersed with quick stabs of agonizing pain. 
Between 2 days to 3 weeks the initial phase is followed by painful rashes 
similar to hives along the skin supplied by the affected dermatome, 
resulting in a stripe or belt-like pattern that is limited to one side of the 
face and does not cross the midline. Later the rashes become vesicular, 
forming blisters filled with serous exudate as the earlier symptoms 
continue. The vesicles subsequently become dark and cloudy and filled 
with blood and crust within 7 to 10 days. The crust subsequently falls off 
and heals. However, scarification of the affected area may occur. In the 
head and neck region, the trigeminal nerve (cranial nerve V) is commonly 
affected, which in addition to the aforementioned symptoms, would cause 
zoster ophthalmicus as a result of affectation of the ophthalmic branch of 
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the trigeminal nerve, characterized by conjunctivitis, keratitis, uveitis and 
optic nerve palsies. Affectation of the mandibular and maxillary branch of 
the trigeminal nerve will cause skin rashes on the affected side of the face 
and intra-oral mucosa. The intra-oral vesicles break down and leave ulcers 
that heal within 10-14 days. Ramsay Hunt syndrome type II is also seen in 
shingles caused by the affectation of the facial nerve (cranial nerve VII). 
Disseminated shingles may extend to organs other than the skin such as 
the brain and liver which may make the condition potentially lethal. 

Herpes zoster may indicate a poor prognosis of HIV infection (71). This 
can be an early complication of AIDS, where it is five times more 
common than in the HIV-negative population. 

Diagnosis is made by clinical presentation. Tzank smear is helpful in the 
diagnosis of active herpes virus infection, however it does not distinguish 
between Herpes simplex or Herpes zoster virus. The test for the Varicella 
zoster-specific IgM antibody in blood can be useful in specific diagnosis. 
Polymerase chain reaction can also be useful. 

The use of antiviral drugs may reduce the severity of the disease, however 
postherpetic neuralgia is not prevented. Acyclovir is the standard drug of 
choice at 800 mg 5 times daily for 7 to 10 days. However, new drugs such 
as valacyclovir and famicyclovir have been found to be more effective. 

For mild pain, calamine-containing lotion can be applied over the rash or 
blisters to provide a soothing effect. In severe pain, potent analgesics can 
be used. Once the lesions have crusted over, capsaicin cream (zostrix) can 
be used. Topical lidocaine and nerve block can also be used to reduce 
pain. Administration of gabapentin (anticonvulsant), along with antivirals 
may offer relief of postherpetic neuralgia (72). Corticoteroids do not seem 
to reduce long-term pain (73).  

Oral lesions and the relationship with CD4  
count and viral load 

The hallmark of HIV disease is the progressive loss of CD4+ 
lymphocytes. Without intervention, an average of 60 to 80 cells/mm3 is 
lost every year; this loss is highly variable and occurs in periods of 
stability and rapid decline. A high viral load is also considered to be one of 
the main indicators of the progression of HIV-induced 
immunosuppression. Several studies have shown that the higher the viral 
load, the quicker is the progression to AIDS. The CD4 count and viral load 
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measure the progression of HIV disease. Several studies have shown a 
high prevalence of oral lesions in patients with a low CD4 count, <200 
cells/mm3 and a high viral load: >55,000 copies/ml. A CD4 count <200 
cells/mm3 is used as a criterion for initiating HAART, which is consistent 
with the guidelines for initiating HAART treatment by the WHO (2003). 
The presence of multiple lesions in infected HIV patients is also associated 
with severe immunosuppression and AIDS. 

Conclusion 

A study in a population of 142 Nigerian patients over a period of 5 months 
showed a strong decline in the cases of oral infection in the population 
after the use of HAART (75). In an Indian study (64), oral manifestations 
of HIV were studied in children treated in a HAART centre: these 
manifestations were observed in children receiving HAART and they 
included dental caries (26%), periodontal diseases (23%), candidiasis 
(19%), hyperpigmentation (17%), ulcerative stomatitis (9%) and one case 
of mucocele. The authors (64) concluded that HAART had increased the 
disease-free states in HIV-positive children, promising them a better life 
span. The authors further reported that the incidence of oral manifestations 
can come down further with adequate oral hygiene measures in HIV-
infected children. The percentage decrease varied from 10% in a USA 
study on 570 patients (76) to 50% in a Mexican study on a selected 1000 
HIV patients over a period of 12 years (77). A Spanish study on 154 
subjects (78) reported a 30% reduction of oral lesions, while (79) there 
was a reduction of 24% in a study on 284 patients in the United Kingdom. 
Some studies looked at a specific oral manifestation (80) as opposed to a 
range of oral lesions (77-81). However, studies from the USA (76) and 
Mexico (77) found no significant change in the occurrence of Kaposi’s 
Sarcoma with HAART. Unlike most other oral manifestations of HIV, 
studies from the USA and the United Kingdom described an increase in 
the prevalence of oral warts with HAART (76, 82), which may be of 
statistical significance (53). 

Rapid detection of HIV infection is of great importance as it reduces the 
patient’s morbidity and decreases the risk of transmission of the virus. 
Various studies have shown that the increase in the CD4 count and the 
reduction of the viral load via the use of Highly Active Antiretroviral 
Therapy help in the prevention of HIV/AIDS-related oral diseases and also 
improve the prognosis of some of the oral diseases when managed. Oral 
manifestations of HIV infection and AIDS drastically changed after the 
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advent and clinical use of HAART. The goals of HAART should be 
maximal and durable viral suppression. The aim is preservation and 
restoration of the immune system at minimal cost to the patient. As a result 
of an obvious improvement of the immune system, many opportunistic 
infections have resolved. The reduction of the viral burden will prevent 
progressive immunodeficiency, decrease the risk of the emergence of 
resistant viruses and possibly decrease the risk of viral transmission (74). 
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Fig. 1.1. Pseudomembraneous Candidiasis 
 

 
 
Fig. 1.2. Erythematous candidiasis 
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Fig. 2. Kaposi’s Sarcoma 
 

 
 
Fig. 3. Linear erythematous gingiva 
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Fig. 4. Necrotizing ulcerative gingivitis 
 

 
 
Fig. 5. Necrotizing ulcerative periodontitis 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Oral Manifestation of HIV/AIDS 
 

240

 
 
Fig. 6. Oral hairy Leukoplakia 
 

 
 
Fig. 7. Non-Hodgkin’s Lymphoma 
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Fig. 8. Major aphthous ulcer 
 

 
 
Fig. 9. Herpes simplex virus infection 
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Fig. 10. Herpes Zoster virus infection 
 
Fig. 1: Clinical Appearance of Oral Candida Infection and Therapeutic 

Strategies: Shankargouda Patil,1,* Roopa S. Rao,1 Barnali Majumdar,1 
and Sukumaran Anil2 : ncbi.nlm.nih.gov/pmc/articles/PMC4681845/ 
(2015). 

Fig. 2: Kaposi's sarcoma from Wikipedia, the free encyclopedia (March, 
2018). 

Fig. 3: Recurrent Gingival and Oral Mucosal Lesions: Eric T Stoopler, 
DMD, FDS RCSEd, FDS RCSEng1; Thomas P Sollecito, DMD, FDS 
RCSEd1 (March, 2017). 

Fig. 4: Managing Patients with Necrotizing Ulcerative Gingivitis: Sylvia 
Todescan, DDS, MSc, PhD; Reem Nizar Atout, BDS, DDS, MS j can 
dent assoc. 2013; 79: d46 (April, 2018). 

Fig. 5: Managing Patients with Necrotizing Ulcerative Periodontitis: 
Sylvia Todescan, DDS, MSc, PhD; Reem Nizar Atout, BDS, DDS, MS 
j can dent assoc. 2013; 79: d44 (March, 2013). 

Fig. 6: Picture of Hairy Leukoplakia. Image source: Harrison’s Principles 
of Internal Medicine.  

Fig. 7: medscape.com/slideshow/oral-cav-6003300#14: hellomrdoctor. 
com/hairy-leukoplakia (September, 2017). 

Fig. 8: CHAPTER 13. Diseases of the oral mucosa: non-infective 
stomatitis TRAUMATIC ULCERS  Summaries pp. 246, 247, 
Pocket dentistry, fastest clinical dentistry insight (September, 2014). 

Fig. 9: Anterior segment manifestations of human immunodeficiency 
virus/acquired immune deficiency syndrome: PubMed Central – 
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PubMed: Biswas J, Sudharshan S,  Indian J Ophthalmol (2008 
September-October). 

Fig. 10: National HIV Curriculum: Section 2. Basic HIV Primary Care: 
Cutaneous Manifestations by Rebecca G. Kinney, MD David H. 
Spach, MD: hiv.uw.edu (May 6th, 2017). 
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There are many malignancies associated with the occurrence of HIV 
infections. In the early days of the pandemic, the diagnosis of Kaposi’s 
Sarcoma was solely regarded as a precursor to HIV. Cancer cells have 
been found to flourish in the presence of immune-suppression which is the 
hallmark of HIV. In the WHO classification, the occurrence of HIV 
malignancy is associated with end stage HIV infection otherwise known as 
AIDS. Kaposi’s Sarcoma is a cancer that is common among people living 
with HIV/AIDS (PLWHA). Other common cancers include non-
Hodgkin’s lymphoma (NHL), and cervical cancer among HIV-positive 
women. Cancer prevention among PLWHA is similar to that of HIV-
negative clients. While primordial prevention can reduce cancer incidence 
among the virgin population, primary and secondary prevention can 
reduce disease progression and prevent the co-morbidity of some 
communicable diseases that are precursors of malignancies both in HIV-
positive and negative individuals.  

Compared to individuals who are HIV negative, People Living With 
HIV/AIDS (PLWHA) are at increased risk of developing some 
malignancies (1, 2). These AIDS-associated malignancies constitute major 
complications encountered by HIV/AIDS patients upon immune-
suppression. A weak immune system itself may aid carcinogenesis and 
spread some cancers more rapidly, more so when conventional cancer 
management methodologies such as chemotherapy and radiation therapy 
can also weaken the immune system. Susceptibility to cancer development 
could be related to exposure to risk factors to cancers and their state of 
health as defined by the CD4 count and the viral load. These diseases 
could constitute more burdens to the already poor quality of life which is 
usually exhibited by PLWHA who are not living positively. As the world 
celebrates World HIV Day annually on the 1st day of December, the author 
hopes that the magnitude of the problem of HIV-associated cancers will be 
looked into, through quality research and focused service delivery by 
stakeholders.  
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Classification of HIV-associated cancers 

HIV-associated neoplasms are numerous and can be broadly divided into 
two groups: 

(1) AIDS-defining malignancies: the appearance of the following 
malignancies among PLWHA signifies the progression of the 
disease to AIDS. They include: 

Kaposi’s sarcoma: (KS); 
Non-Hodgkin's lymphoma (NHL); 
Cervical cancer. 
 

(2) HIV-associated but not AIDS-defining malignancies: the 
appearance of malignancies in this category among PLWHA does 
not necessarily imply progression to AIDS. Cancers in this 
category include: 

Anal cancer; 
Hodgkin’s disease (Hodgkin’s lymphoma); 
Melanoma – skin cancer; 
Liver cancer; 
Lung cancer; 
Mouth and throat cancers; 
Testicular cancer; 
Colorectal cancer; 
Squamous cell and basal cell skin cancers. 

Occurrences 

The three common "AIDS-defining malignancies" have a far higher 
increased prevalence among PLWHA compared to people of the same age 
who are not infected with the virus (3). Literatures have reported that 
PLWHA were several thousand times more likely to be diagnosed with 
Kaposi’s Sarcoma compared to other people who are not infected with the 
virus. They were also found to be at least seventy (70) and five (5) times 
more likely to be diagnosed with non-Hodgkin’s lymphoma and cervical 
cancer (among women), respectively (Grulich et al., 2007). Others include 
anal cancer (25 times), Hodgkin’s lymphoma (10 times), lung cancer (3 
times), and liver cancer (5 times) when compared with HIV-negative 
individuals (3). 
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Risk factors to HIV-Associated cancers 

The mechanism of action of HIV is to cause immune-suppression, and it 
subsequently reduces the body's ability to fight other infections that may 
be precursors of cancers (4, 5). Viruses acting as precursors of cancers are 
common (4-6), and listed as follows: 

 Human Herpes Virus 8: acting as a precursor of Kaposi’s Sarcoma; 
 Epstein-Barr Virus: as a precursor of some forms of non-Hodgkin’s 

and Hodgkin’s lymphoma; 
 Human Papilloma Virus (HPV): as a precursor of cancer of the 

cervix, some mouth and throat cancers; 
 Hepatitis B virus: as a precursor of liver cancers. 

 
The prevalence of documented behavioural risk factors of some cancers 
such as smoking (for lung cancer) and heavy alcohol use (for liver cancer) 
is higher among people living with HIV (3, 7) compared to the general 
population. Older age (>40 years) has also been found to increase the 
propensity of developing some HIV-associated malignancies (8). 

Table 1: Specific description of KS and NHL 
 KS NHL 
Description Related to human herpes 

virus 8 (HHV-8) infections 
(also called KSHV) 
Epidemic Kaposi's sarcoma 
 

Range from lymphoid 
interstitial pneumonitis to 
high-grade NHL and 
Primary CNS lymphoma 
(PCNSL)  
Starts in lymphoid tissue 
and may spread to other 
organs 
PCNSL starts in the brain 
or spinal cord 

Presentation Lesions do occur in 
multiple sites including the 
skin, mouth, and lymph 
nodes. Skin lesions may 
first appear as erythematous 
macules, becoming 
darkened and raised or 
nodular with time. Lesions 
appear as dark plaques or 

Symptoms of PCNS 
lymphoma can include 
seizures, facial paralysis, 
confusion, memory loss, 
extra-nodal disease  
Metastasized to the brain, 
bone marrow, and 
gastrointestinal tract to 
give systemic symptoms 
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nodules on dark skin, and 
reddish-purplish or 
brownish on light skin 

Diagnosis Biopsy and cytology 
Fine needle Aspiration 

Diagnosis of NHL is made 
through biopsy of affected 
tissue  
CT-Scan and MRI and 
CSF analysis for PCNSL 

Prognosis Low CD4+ cell count 
 

Low CD4+ cell count 
History of opportunistic 
infections, and a good 
performance status 
Older age 

Treatment HAART 
Chemotherapy 
Radiotherapy 
Subcutaneous interferon  
(IFN- ) 
Immunotherapy 

HAAART 
Chemotherapy 
Radiation with PCNSL 
Immunotherapy 
 

Prevention and control of HIV-associated cancers 

Prevention is perhaps the most cost-effective strategy in cancer prevention. 
National governments should ensure that they put in place an enabling 
environment for cancer prevention and reduction policies to thrive. Some 
of the steps in cancer prevention and control are: 

(1) Highly Active Anti-Retroviral Therapy (HAART): Since the 
introduction of HAART, new developments on the progression of 
HIV cancers have been reported. The Swiss HIV Cohort Study of 
AIDS-associated cancers among 9429 PLWHA and subsequent 
follow-up (9) confirmed this report. 

The incidence of KS and NHL has decreased markedly with 
HAART while such a decrease was not significantly noticed in the 
environment with poor access to HAART for many reasons such as 
poor finance or poverty (4, 10). 

The importance of both immunologic and virologic responses in 
immune restoration has been identified, leading to a decrease in the 
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incidence of opportunistic infections, reducing the risk of 
developing NHL or KS, and prolonging survival (11,12). 

(2) Early diagnosis through cancer screening: this could reduce the 
incidence and prevalence of HIV-associated cancers. Screening for 
hepatitis could reduce the incidence of liver cancer, EBV virus 
screening prevents the occurrence of primary CNS lymphoma 
while Paps smear prevents the occurrence of cancer of the cervix 
among women. 

(3) Specific treatments: chemotherapy and radiation therapy among 
other treatment regimens are available and crucial for the survival 
of PLWHA. Optimal care can only be achieved by the close 
cooperation of the cancer management team including oncologists 
and haematologists for highly favourable treatment outcomes. The 
use of Human Papilloma Virus vaccine and interferon in the 
management of some cancers is a step towards achieving specific 
protection against cancers targeting the precursors.  

(4) Behavioural Change Communication (BCC) strategy: this could 
determine the occurrence or otherwise of some other co-infections 
among PLWHA. For example, sexual pattern could be a 
determinant for the occurrence of cancer of the cervix, and alcohol 
and smoking reduction for cancer of the liver. Stakeholders have to 
improve their frequency and quality of counselling that would bring 
about positive behavioural change towards cancer prevention and 
control among PLWHA. 
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The children of Nigeria and sub-Saharan Africa have borne a 
disproportionate burden of the scourge of the pandemic of paediatric HIV 
infection. Remarkable progress has been made since 1983 when the first 
paediatric HIV diagnosis was made. The PubMed, African Journals Online 
(AJOL) and official websites of the National Agency for Control of AIDS 
(NACA), the United Nations Agency for AIDS (UNAIDS) and the World 
Health Organization (WHO) were searched for publications between 2000 
and December 2017 that related to HIV in children. The epidemiology, 
clinical presentation, psychosocial aspects, control efforts, recent advances 
and future directions are highlighted. Enormous gaps remain in the control 
of paediatric HIV. The global commitment to support the treatment and 
care of children living with HIV and to fund research in HIV prevention 
and control efforts should be sustained. 

Since 1983 when the first report of children who were perinatally infected 
with human immunodeficiency virus (HIV) was published (1), HIV/AIDS 
in children has grown to become a pandemic that has revolutionized the 
landscape of global public health. The watershed event that turned the tide 
against the scourge was the Millennium Declaration (2) when it was made 
one of the targets of the Sixth Millennium Development Goal. Currently, 
the Sustainable Development Goals (3) seek to build on the momentum 
gained over the past 15 years to bring an end to the unfinished business of 
the control of HIV/AIDS in children. This chapter evaluates current global 
events, research, control efforts and challenges regarding paediatric 
HIV/AIDS with an emphasis on Nigeria. 
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History of Paediatric HIV 

The first case of paediatric HIV was a teenager from St Louis, USA who 
died in 1969, of a mysterious illness which was confirmed 18 years later to 
be acquired immunodeficiency syndrome (AIDS) (4). In 1982, the United 
States Centre for Disease Control (5) reported four infants who had 
features of severe acquired immunodeficiency and the first reports of 
perinatally transmitted HIV in children were made in 1983 (1). The first 
case of HIV/AIDS in Nigeria was reported in 1986 (6) and it was, 
incidentally, a 13-year-old child who was a hawker in Lagos. The first 
sentinel seroprevalence survey among antenatal women was done in 1991 
by the Federal Ministry of Health (7) and a prevalence rate of 1.8% was 
reported. Subsequent surveys showed a peak of 5.8% in 2001 (8). The 
prevalence rate gradually fell to the most recent value of 3.0% in 2014 (9). 
The antiretroviral therapy (ART) program in Nigeria commenced in 2002 
on 25 sites across 18 states in the country (10) while paediatric ARVs 
became available in public health facilities for the first time in October 
2005. With the introduction of the free ARV treatment policy for all 
eligible persons in 2006, the number of adults and children on ART 
increased from 51,000 in 2005 to 636,000 in 2013 (10). 

Epidemiology 

Globally, 2.1 million children were living with HIV in 2016. In the same 
year, 160,000 children were newly infected with HIV which is a 47% 
decline from 2010 figures. In 2016, 120,000 children died of HIV-related 
causes. With 270,000 HIV-infected children in 2016, accounting for about 
30% of the global burden of HIV-infected children (11, 12), Nigeria had 
the highest number of HIV-infected children worldwide. Nigeria is one of 
the 22 global priority countries which account for 90% of all children 
newly infected with HIV worldwide (13). Among these countries, eight 
countries have reduced new HIV infections among children by more than 
50% since 2009, based on the 2013 data, and another 4 are close to that 
mark. Nigeria has reduced new infections among children by only 16% 
since 2010 (11). With the increasing availability of highly active 
antiretroviral drugs, the number of perinatally-infected adolescents who 
are growing up to become adults living with HIV is also expectedly on the 
rise. The National seroprevalence of HIV in the Sentinel Survey conducted 
among antenatal clinic attendees in 2014 was 3.0% (9). Antiretroviral drug 
coverage for pregnant women living with HIV was 29% in 2014 (10), up 
from 13% in 2009 using the Option B strategy which is currently 
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employed as the national policy for preventing mother-to-child 
transmission. The average national MTCT rate in 2016 is 26% (10) while 
an estimated 51,000 HIV-infected infants are born in Nigeria annually 
(10). Currently, the proportion of HIV-exposed children accessing early 
infant diagnosis is 3.9% while the proportion of eligible children accessing 
HAART increased from 5% in 2009 to 12% in 2014 (13). 

The world has exceeded the AIDS targets of Millennium Development 
Goal (MDG) 6, halting and reversing the spread of HIV (14), and more 
countries are getting on the Fast-Track Initiative to end the AIDS epidemic 
by 2030 as part of the Sustainable Development Goals (SDGs) (3). 
UNAIDS launched a global Fast-Track Initiative known as the 2016-2021 
Strategy on World AIDS Day in 2014 (15). At the core of the Fast-Track 
Initiative is an intensive effort to build on these achievements and reach 
the 90–90–90 treatment targets by 2020: 90% of people (children, 
adolescents, and adults) living with HIV know their HIV status, 90% of 
people who know their HIV-positive status are accessing treatment and 
90% of people on treatment have suppressed viral loads.  

Mode of transmission 

Mother-to-child transmission (MTCT) accounts for >90% of transmission 
in children and can occur in-utero, at delivery or during breastfeeding (16). 
Other routes of transmission include sexual contact (forced or consensual), 
through transfusion of blood and blood products as well as the use of 
contaminated sharps such as needles, circumcision or scarification needles. 
Studies in Nigeria (17, 18, 19, 20), have suggested that the commonest 
route (93-95%) for paediatric HIV infection remains mother-to-child 
transmission (MTCT). In the earlier studies (21, 22) MTCT constituted as 
low as 30% of the routes of transmission with blood transfusion 
contributing up to 15% (23). In Nnewi (24), MTCT accounted for 79.7% 
while blood transfusion was the route of HIV transmission in 16.4% of 
cases. The highest reported proportion of HIV transmission occurring 
through sexual transmission was 5.0% (23). Currently, the average MTCT 
rate in Nigeria is estimated at 26% (10). However, in recent PMTCT 
programs, MTCT rates as low as 1.8% has been reported from Sokoto (25) 
while 3.6% was reported in Nnewi (26). The rates in these states are 
similar to reports from PMTCT programs in developed countries and fall 
within the <5% MTCT rate target of the global elimination of MTCT 
(eMTCT) (13, 27).  
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Pathogenesis of HIV in children 

Disease progression is faster and prognosis is poorer among children less 
than five years old (especially infants) compared to adults (28). This 
manifests in the trend of the viral load (VL). In infants, VL levels are low 
at birth, increase to levels >100,000 to millions of copies/ml by two 
months of age and remain at the same level throughout the first year of life 
before declining slowly over the next few years to a “set point” (29). Three 
distinct patterns of disease are described in children (30). The pattern with 
a rapid disease course also known as category 1 constitutes 25-30% of 
HIV-infected children in developing countries. They are believed to have 
been infected in-utero and test positive to virologic tests at 48 hours of 
life. They develop symptoms during the first few months of life and have a 
median survival time of 6-9 months if untreated. The majority (50-60%) of 
the children belong to the category of slow progressors (category 2) who 
are believed to have been infected intrapartum and if untreated, die within 
3-5 years of life. The last group (category 3) is the long-term survivors 
who live beyond 8 years with minimal symptoms. They are believed to 
have been infected by the virus during the postnatal period principally 
through inappropriate breastfeeding practices. A defective infecting virus 
and altered immune cell receptors are some other proposed theories to 
explain the basis for this long-term survivor phenomenon.  

HIV exposed uninfected children 

 In view of the increasing effectiveness of PMTCT programs, the number 
of HIV exposed but uninfected children (HEU) is increasing and their 
health is assuming significant public health relevance. Various studies 
have shown that, compared to HIV unexposed children, HEU have greater 
low birth weight rates, a higher prevalence of growth, development and 
immunologic abnormalities and ultimately higher mortality rates (31-35). 
Theories proffered to explain these outcomes include the side effects of 
ARVs taken by the mother and the baby, prevalent food insecurity in 
many HIV-affected households and lately, and coexisting maternal 
cytomegalovirus infection (maternal HIV-cytomegalovirus co-infection) 
which was transmitted to the baby (36). 

Clinical Features 

Various studies have characterized the symptomatology of HIV infection 
in children. Common presenting symptoms were prolonged fever lasting 
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for more than one month, persistent diarrhoea lasting 14 days or more, 
chronic ear discharge, difficult/fast breathing and vomiting; while clinical 
signs were wasting (<-2 z-score), crepitations in the lungs, pallor, parotid 
swelling, oral thrush, hepatomegaly, generalized lymphadenopathy, and 
dehydration. 

Features predictive of HIV infection were fever, diarrhoea, cough, weight 
loss, suppurative otitis media, generalized lymphadenopathy, herpes 
zoster, parotitis and oropharyngeal thrush. The mean z-scores of the 
nutritional indices were significantly lower in HIV-infected children as 
compared to uninfected children (37). Serum levels of micronutrients are 
not spared as HIV-infected children have been found to have lower mean 
levels of zinc, selenium, and vitamin C (38) all of which play a vital role 
in body defence and immunity. The most common presenting laboratory 
feature was anaemia occurring in 92.9% of HIV-infected children seen in 
Enugu (22). A Zidovudine-based regimen especially in association with 
the routine co-trimoxazole preventive therapy has been found to reduce the 
haematocrit of children progressively following the initiation of HAART. 

Opportunistic infections are distinctive features in immunosuppressive 
conditions. They are infections that ordinarily in immunocompetent people 
will present with minimal or no symptoms/signs but produce significant 
illnesses in immunosuppressed people. Common infections among 
Nigerian HIV-infected children include tuberculosis (especially pulmonary 
and lymph node tuberculosis), mucocutaneous candidiasis, herpes zoster, 
chronic protozoal diarrhoeal illnesses, and chronic suppurative otitis media 
(17, 39). The pattern of infections is virtually unchanged between the pre-
HAART (22, 23) and the present HAART era (17). The pattern of 
infections seen in children is different from adults as Pneumocystis 
jiroveci and parotitis are rarely seen in adults. 

Clinical and immunological Stages: Studies from various parts of the 
country revealed that 60% -82% of children with HIV/AIDS presented for 
the first time in late clinical stages while as many as 59% were already in 
severe or advanced immunosuppression (17, 20, 40). These portray the 
wide prevalence of the problem of late diagnosis of HIV-infected children 
in Nigeria. The poorer outcome of children diagnosed late was evident in 
the study by Omoni et al. in Benin (41) which reported slower and 
suboptimal immunological recovery following HAART initiation in the 
group of children who were diagnosed late compared to those who were 
diagnosed earlier and who had higher CD4 counts at initiation. Virologic 
monitoring is being scaled up in Nigerian paediatric treatment sites as a 
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routine investigation for monitoring following the WHO recommendation 
(42) as it is a more accurate reflection of the efficacy of ART in patients. 
Up till 2015, viral load measurement was used in most paediatric HIV 
treatment sites strictly for diagnosing virologic failure as a confirmation 
for treatment failure after clinical features and CD4 counts have shown 
clinical and immunologic failure. The high cost has been the major 
constraint hindering the scale-up of viral load measurement in ART 
treatment facilities but it is expected that with innovation and deployment 
of point-of-care virologic testing equipment, access to viral load 
monitoring will be increased.  

Antiretroviral treatment in Nigerian children 

Antiretroviral drugs first became available in public health facilities in 
Nigeria in October 2005. They have, since then, been provided at no cost 
to the patients. The combination of antiretrovirals for the treatment of HIV 
is known as highly active antiretroviral therapy (HAART). The main 
objective of ART is to achieve clinical, virologic, immunologic and 
epidemiologic control of HIV. This leads to the improved growth and 
development of these children as well as an overall reduction in mortality. 
Criteria for initiation of ART have evolved over the years as more 
evidence from myriad researches became available. Currently, the criteria 
are based on the "Test and Treat Strategy" whereby any child who is 
confirmed to be HIV positive is commenced on ART ideally within two 
weeks of diagnosis regardless of the immunologic or clinical stage of the 
infection. Antiretroviral drugs that are available and are being used for the 
treatment of HIV-infected children in Nigeria (9) include zidovudine, 
abacavir, lamivudine, nevirapine, efavirenz, tenofovir and ritonavir-
boosted lopinavir. The newest additions are dolutegravir (DTG), an 
integrase inhibitor and the pellet formulation of ritonavir-boosted lopinavir 
(LPV/r). 

Adherence to ART 

Adherence to ART is the most important factor responsible for 
antiretroviral treatment success (43, 44). The minimum effective 
adherence is 95% (45). ART adherence among children is dependent 
largely on the caregiver. In studies that evaluated adherence levels using 
caregiver reports, an 85% adherence rate was reported in Lagos (46) while 
80% of caregivers admitted being adherent three days before the clinic 
visit in Kano (47). In the study on the large paediatric ART program of the 
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APIN-Harvard Nigerian program, less than half of the children retained at 
12 months reported optimal adherence to ART (48). Reasons given in the 
studies for nonadherence include the child sleeping through the dosing 
time, the drug supply running out due to a missed clinic appointment and 
the caregiver being away (46, 47).  

Care of HIV-infected children 

The current advocated model of care for HIV generally is the integrated, 
comprehensive family-centred care model (9, 49). The timeline of care is 
broadly divided into pre-ART and ART periods. The “integration” 
involves accessing routine maternal and child health services as well as 
HIV testing and treatment in the same facility. “Comprehensive” implies a 
diverse range of multidisciplinary care packages which include prevention 
services, nutritional support, mental and psychosocial services, orphan and 
vulnerable children support, adherence counselling and disclosure. The 
family-centred care model involves providing treatment and prevention 
services to adults and children from the same family unit in the same 
setting (50). It improves HIV testing and treatment services uptake and 
encourages long-term adherence to ART (51).  

Retention in care 

Retention in care describes the continued engagement of a client along 
with the entire continuum of care from diagnosis till discharge (for HIV-
exposed infants), transfer or death (52). Retention in care, with treatment 
adherence, is the most important determinant of outcome in any HIV 
treatment and care program. Retention is calculated based on the aspect of 
care being evaluated. For example, pre-ART retention rates may be 
calculated to identify those who remain in care from diagnosis (as HIV-
exposed or HIV-infected children) to discharge (for those confirmed HIV 
negative) or enrolment into the ART program. The ART retention rate 
evaluates the proportion of children who are alive and remain on ART 
after a specific period (say 12, 24, 36 or 48 months) following ART 
initiation. 

Diagnosing and retaining HIV-exposed and infected children and 
adolescents in care present unique challenges. Their vulnerability is 
heightened by their dependence upon a caregiver. Retention rates at 
diverse timelines in Nigeria ranged from 64% in Lagos (53) to 81.3% in 
Nnewi (54) while a large multi-centre study (55) found a retention rate of 
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76.8% over one year. Barriers to retention in care include site-specific 
barriers. These sets of barriers include the lack of an age-appropriate 
comprehensive HIV care package, human resource shortfalls especially of 
community-based patient trackers, prolonged waiting times in clinic which 
discourage caregivers, and a lack of adequate counselling and support 
services which ought to help patients and their caregivers navigate through 
family, health and social challenges (55). Child level barriers include 
financial challenges when poor caregivers have to source funds to pay for 
clinic visits, transportation difficulties where clients live in difficult-to-
navigate areas which are far from the facility, an advanced clinical stage of 
HIV which hampers mobility, orphanhood and social stigma (48, 56).  

Disclosure 

The process of informing an HIV-infected child of his HIV status is 
known as disclosure (57). Disclosure of the status of perinatally infected 
children especially when the mother is still alive and well has long been 
known to be a sensitive issue for the parents, the child himself and other 
spheres of the society such as the school (58, 59). Disclosure of the child’s 
serostatus is encouraged as it has been shown to improve adherence to 
ARV as the child now understands the need for his long-term medications 
(60, 61). It is done in stages and provided in an age-appropriate manner. 
Generally, disclosure should begin by 5-7 years and proceed in gradual 
incremental steps as the child’s cognitive and developmental capacities 
guide the process (43, 44, and 62). HIV serostatus disclosure among HIV-
infected Nigerian children by their parents is still low at 13.5% in Ibadan 
(63) while it was 30.9% in Abuja (64). The Abuja study found age to be 
the only significant predictor of disclosure. The fears expressed by the 
mother of the child blaming her for transmitting the infection to him, or 
the child disclosing his serostatus to other children and an erroneous belief 
that the children would not understand anything about HIV until they are 
young adults were given in these studies as the principal reasons for non-
disclosure. 

Early Infant Diagnosis Program in Nigeria 

It is estimated that in the absence of effective treatment, 35 per cent and 52 
per cent of all HIV-infected children die by the age of one year and two 
years respectively (65). The early infant diagnosis program aims to 
identify these HIV-infected infants and to place them on antiretroviral 
therapy before they become symptomatic. It involves the use of the HIV 
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DNA-Polymerase chain reaction (HIV DNA-PCR) method to test dried 
blood spot (DBS) samples from the HIV-exposed infants first at 6-8 weeks 
of age and again at 3 months after all forms of breastfeeding are 
discontinued (that is at the age of 15 months for all babies who stopped 
breastfeeding at 12 months as recommended in the Nigerian National 
Guideline) (9). If at either of the two ages a baby tests positive, the baby is 
confirmed to be HIV infected and commenced on HAART. If the baby 
tests negative at the two ages, he is confirmed as HIV negative. If the baby 
tested negative at 6-8 weeks and then tests positive at 15 months, it points 
to the postnatal acquisition of the infection. 

 Nigeria's Early Infant Diagnosis (EID) program began in 2007 with two 
laboratories linked to six facilities where the blood samples of infants were 
collected for testing (10). There are about 23 EID laboratories in Nigeria 
with over 1200 health facilities equipped to process blood samples for EID 
while 8686 health workers have been trained to provide both paediatric 
and adult ART services (10). The Nigerian EID program aims to provide 
EID services for at least 90% of all HIV-exposed infants and targets to test 
more than 158,000 HIV-exposed infants by 2020 in line with the UNAIDS 
90-90-90 global target (10). So far, EID coverage has remained low with 
only 4% of HIV-exposed infants receiving a virologic test within two 
months of birth (10).  

Co-infections 

Tuberculosis-HIV co-infection is a major threat to the control of either 
disease. Both diseases are twin pathologies that synergistically drive the 
progression and spread of each other. The long existing challenge of 
diagnosis of Tuberculosis (TB) in HIV-infected children is currently being 
addressed by the roll out of the Xpert TB diagnostic test across the country 
as recommended by the World Health Organization (66). GeneXpert 
MTB/RIF testing is a fully automated nucleic acid amplification test that 
diagnoses tuberculosis and also tests for resistance to rifampicin (67). It is 
a fast test with results being available in 90 minutes. Its much lower limit 
of detection (131 colony-forming units/ml as compared to 10,000 colony-
forming units/ml for sputum smear microscopy) is particularly useful in 
HIV-infected children who commonly have paucibacillary tuberculosis 
(68). Moreover, the detection of rifampicin resistance is an added benefit 
that enables the diagnosis of multidrug resistant tuberculosis. The 
implementation of isoniazid prophylaxis for HIV-infected children is still 
low with rates as low as 0.8% in a nationwide survey (69) for eligible 
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children. Adduced reasons for the low implementation rate are the 
widespread unavailability of the lower milligram (100 mg) child-friendly 
dispersible formulation as well the low awareness of indications for INH 
prophylaxis among paediatric healthcare providers. TB was the 
commonest opportunistic infection in Lagos (40) seen in 25.8% of 
patients. In hospital-based studies in paediatric HIV clinics, TB was found 
in 15.4% of children in Nnewi (70) and 19.5% in Gwagwalada, Abuja 
(64). 

Hepatitis B and C co-infections were reported among 1.9% and 3.3% of 
the HIV-infected children respectively in Enugu (20) and Ibadan (17). The 
prevalence of HBV and HCV were 7.5% and 5.2% respectively in Benin-
City among Nigerian children in an antiretroviral treatment program (71, 
72).  

Kidney disease 

There have been reports of kidney affectation in HIV-infected children. In 
the pre-ART era, HIV-associated nephropathy (HIVAN) was clearly the 
commonest renal pathology in every country affected by HIV (73). 
However, in countries where access to HAART is high, for instance in the 
US, toxic nephropathy from HAART and other drugs for opportunistic 
infections have assumed prominence. Serum cystatin levels have been 
found to provide a better assessment of kidney functions than a creatinine-
based estimation of glomerular filtration rate in HIV-infected children and 
adults due to the prevalent muscle wasting in these patients (74) Esezobor 
et al. in Lagos evaluated the serum cystatin levels and estimated 
glomerular filtration rates in stable HIV-infected children and HIV-
negative controls (75). They found that more HIV-infected children had 
eGFR less than 60 ml/min than the controls. Also, more HIV-infected 
children than the controls had a serum cystatin level greater than 1 mg/l 
which is a risk factor for death from cardiovascular and kidney diseases. In 
the study by Anochie et al. (76), children with HIV-associated 
nephropathy (HIVAN) presented with nephritic syndrome or acute renal 
failure and responded to HAART and ACEI with guarded outcomes while 
microalbuminuria was observed as an early manifestation of HIVAN in 
12% of children. Asymptomatic bacteriuria was reported in 10.3% of HIV-
infected children in Benin (77) and was found to be higher in females with 
E. coli, Klebsiella and Staphylococcus aureus as predominant isolates. 
However, compared to HIV-uninfected children, there is no difference in 
the prevalence of UTI in HIV-infected children. 
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Neurologic complications 

The neurologic manifestations of HIV in HIV-infected children are diverse 
with HIV encephalopathy, central nervous system opportunistic infections, 
neuropsychiatric manifestations and ART neurotoxicity as the more 
common presentations (78). Other features include peripheral neuropathy, 
central nervous system lymphoma, and seizure disorders. It has been 
estimated that without ART, 50-90% of all HIV-infected children develop 
a form of nervous system pathology. CDC-defining features of HIV 
encephalopathy include failure to attain or regression of developmental 
milestones, microcephaly and symmetric motor deficits (79). 
Opportunistic infections by organisms such as cytomegalovirus, varicella 
zoster virus, Cryptococcus neoformans, toxoplasma and tuberculosis have 
been responsible for encephalitis, meningitis, and meningoencephalitis 
with neurologic sequelae in HIV-infected children (80). Neuropsychiatric 
manifestations have been found in as many as 35% of HIV-infected 
children and include attention deficit hyperactivity disorder, depression, 
anxiety disorder and suicidal ideation (81). ART neurotoxicity includes 
neuropathy following mitochondrial toxicity from stavudine 
administration, hallucinations, and confusion following efavirenz as well 
as immune reconstitution inflammatory syndrome as central nervous 
microorganisms are being unmasked with HAART (82, 83). The cognitive 
ability of HIV-infected children is receiving attention due to their longer 
life span with increased access to HAART. This has raised interest in other 
health issues beyond mere survival. A comparative cross-sectional study in 
Lagos observed an increased prevalence of cognitive deficits among 
children living with HIV compared to HIV-negative children (84). 
Neurocognitive assessment is therefore advocated as part of their clinical 
evaluation to enable early identification of deficits and intervention. 
Younger age, poor socioeconomic status, and a low level of maternal 
education were associated factors apart from HIV infection (85). 

Deaths in HIV 

While the number of new infections among children globally has fallen by 
58% since its peak in 2002, mortality from HIV among children has 
declined by only 40% due to persistently low coverage of ART in children 
compared with adults (86). HIV and other infectious diseases either singly 
or in combination were responsible for over 70% of the 860,000 under-
five deaths in Nigeria in 2013 (87). Onankpa et al. reported that 
septicaemia and acute respiratory tract infections were the major admitting 
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diagnoses and major causes of deaths among HIV-infected Nigerian 
children while deaths from HIV infection accounted for 22.4% of the total 
deaths for the study period (18). Studies in the pre-HAART era in Ile-Ife 
(23) found that 46.3% of the children died within four months of diagnosis 
mainly from pneumonia and septicaemia while in Abuja (88) the mortality 
rate was 32.6% which accounted for 28.57% of total deaths in the 
paediatric unit during the period. In the Abuja study as well, pneumonia 
and septicaemia were the greatest contributors to mortality. In the study by 
Ojikutu et al. across 10 states in Nigeria (55), the mortality rate was 4.2% 
across a mean follow up period of 27 months. Predictors of mortality in 
the study were a low weight-for-age z-score as well as poor quality of care 
offered by the ART facility. In Port Harcourt, HIV was the major cause of 
mortality among children less than 5 years seen in the facility (89). In the 
7-year report from a large cohort in Lagos that compared outcomes in both 
the pre-HAART and HAART eras (55), mortality in the HAART era was 
less and the rate was similar to other reports from diverse settings: 2.67 per 
100 child years in the study as compared with 2.31 per 100 child years in 
China and 10% in the study compared with 7.7% in South Africa. Ojeniran 
et al. (55) also reported that predictors of mortality were a low CD4 count 
at ART initiation, an age of more than 2 years and the WHO clinical 
stages 3 and 4. Mortality rates reported in Nigeria parallel the trend in sub-
Saharan Africa but are a far cry from the low mortality rates that have long 
been achieved in Western countries, for instance, Great Britain (90). Better 
access to ART, earlier diagnosis, and initiation of treatment as well as the 
better social support system in these Western countries are hugely 
responsible for the disparity in outcome.  

Paediatric ART 

The earlier guidelines for ART initiation in children were determined by 
CD4 count, CD4 percentage and clinical stage (43, 91). The Children with 
HIV Early Antiretroviral Therapy (CHER) trial in South Africa (92), 
which compared the early initiation of treatment of PCR diagnosed infants 
with treatment initiated on the basis of clinical stage or CD4 count, was 
the watershed event in paediatric ART guidelines. It demonstrated the 
survival benefit of early initiation of antiretroviral therapy, as mortality 
was reduced by 76%. The latest guidelines released in September 2015 
which are an update to the 2013 Guidelines (93), are a departure from the 
previous guidelines in which ART initiation was based on clinical stage 
and CD4 counts. It recommends that paediatric ART treatment programs 
should treat every child who tests positive regardless of the clinical stage 
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or CD4 count in line with the test-and-treat strategy of treatment as 
prevention. Based on the new recommendations, the number of people 
eligible for antiretroviral treatment increased from 28 million to all of the 
37 million people who currently live with HIV globally. According to 
UNAIDS estimates, expanding ART to all people living with HIV and 
expanding prevention choices can help avert 21 million AIDS-related 
deaths and 28 million new infections by 2030 (15). 

Prophylaxis for Opportunistic Infections (OI) 

A systematic review of the incidence of infections in HIV-infected 
children globally (94) identified bacterial pneumonia, tuberculosis, sepsis, 
pneumocystis jiroveci pneumonia, cerebral toxoplasmosis and 
cryptosporidium diarrhoea to be significant contributors with their 
incidence among ART naive children to be 25.09%, 12.36%, 3.95%, 
3.48%, 3.06% and 2.92% respectively. The two most important drugs for 
prophylaxis are co-trimoxazole and isoniazid preventive therapies. Co-
trimoxazole preventive therapy (CPT) is the use of co-trimoxazole for the 
prevention of several secondary bacterial and parasitic infections such as 
salmonella sepsis, Streptococcus pneumonia, toxoplasmosis, 
Pneumocystis jirovecii and malaria in HIV-infected individuals to reduce 
morbidity, improve quality of life and reduce mortality among HIV-
infected children. Though the previous (2014) Nigerian treatment 
guideline stipulates indications based on age, clinical stage and 
immunological criteria for its initiation and discontinuation, the WHO in a 
recent update (95) recommended that in malaria-endemic countries, it 
should be used for life in all HIV-infected children regardless of age, 
clinical stage or CD4 count. This has been adopted by the 2016 Nigerian 
Paediatric HIV treatment guideline and thus all children who are HIV-
infected are placed on cotrimoxazole prophylaxis till adulthood. HIV-
exposed children are also placed on co-trimoxazole from the age of six 
weeks till their HIV status has been confirmed and they have stopped 
breastfeeding. If they are confirmed to be HIV negative, co-trimoxazole is 
discontinued. Isoniazid preventive therapy prevents the development of 
active tuberculosis; hence, the drug is indicated in all HIV-infected 
children above 12 months while those aged less than 12 months only 
receive it if they are close contacts of adults with tuberculosis. 
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Prevention 

EMTCT: The global commitment to the elimination of mother-to-child 
transmission of HIV (EMTCT) provided the impetus to achieve the MDG 
target of mother-to-child transmission of HIV. Elimination, in the case of 
mother-to-child transmission of HIV, means the reduction of the rate of 
transmission to a level so low that it no longer constitutes a public health 
problem. EMTCT is a level ahead of the program of prevention of mother-
to-child transmission (PMTCT) and is planned to build on its success. The 
minimum EMTCT impact targets include <50 new paediatric infections 
per 100,000 live births and a transmission rate of either <5% in 
breastfeeding populations or <2% in non-breastfeeding populations.  

Specific levels of service delivery also need to be met to accomplish the 
EMTCT of HIV. These are the process targets and include antenatal care 
coverage (at least one visit) >95%, coverage of HIV testing of pregnant 
women >95% and antiretroviral treatment coverage of HIV-positive 
pregnant women >90%. 

Infant feeding in HIV: The observations and reports decades ago of the 
diverse unique health benefits of exclusive breastfeeding (96, 97) led to its 
widespread promotion by the World Health Organization as a child 
survival strategy. Key factors among these benefits over other infant 
feeding methods include protection from major childhood killer diseases 
(pneumonia, diarrhoea) and better nutritional outcomes. The discovery of 
the transmission of HIV through breastfeeding in 1985 (98) and the 
subsequent recommendation for HIV-infected mothers not to breastfeed 
their infants introduced a clog in the wheel of promotion of exclusive 
breastfeeding. Research over the years has shown that in the absence of 
interventions, 15% to 25% of HIV-positive mothers who do not breastfeed 
will infect their infants during pregnancy or delivery. With breastfeeding, 
there is an absolute increase in transmission of about 5% to 20%. The 
alternative option to breast milk known variously as breast milk 
substitutes, infant formula or replacement feeds is associated with 
increased infant morbidity and mortality as reported in several sub-
Saharan African countries (99, 100). The aim of infant feeding practices in 
the context of HIV should be not just the prevention of HIV transmission 
but also the ensuring of the health and survival of infants – referred to as 
HIV-free survival. This implies that young children are both alive and 
HIV-uninfected at a given point in time, usually measured at 18 months. 
Thus, the intention of interventions is to prevent HIV transmission through 
breastfeeding, while at the same time ensuring that mortality among these 
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children does not increase because of avoidance of, or modifications to, 
breastfeeding practices. Improved HIV-free survival has been reported in 
HIV-exposed infants when breastfed and when exclusively breastfed, 
compared with mixed feeding or replacement feeding (101). If an HIV-
positive mother breastfeeds her infant while taking ARVs herself or giving 
ARVs to her infant each day, the risk of transmission over 6 months of 
breastfeeding is reduced to about 2%. If she breastfeeds for 12 months 
while taking ARV or giving them to the infant, then the risk is about 4% 
(102). Without these ARV interventions, about 14% to 17% of breastfed 
infants of HIV-positive mothers would become HIV infected by 18 
months of age (103). The 2010 infant feeding guidelines by the WHO 
(104) recommend that women who breastfeed and receive ARVs (or 
whose infants are receiving ARVs) should exclusively breastfeed their 
infants for six months and continue breastfeeding until 12 months of age 
and then consider stopping gradually over a month only if appropriate 
replacement foods are available. The guideline also encourages national 
health authorities to recommend one infant feeding practice for HIV-
positive mothers to be promoted and supported by maternal, newborn and 
child health services. The Federal Ministry of Health of Nigeria 
recommends and promotes exclusive breastfeeding for the first 6 months 
and complementary feeding for the second half of infancy, stopping all 
forms of breastfeeding by the end of the first year of life. Previous 
research conducted in Ile-Ife, Nigeria (105) revealed the general 
preference by mothers for breastfeeding. Another report (106) highlighted 
the various difficulties encountered by mothers as they struggle to 
surmount the AFASS criteria that must be satisfied before they can 
proceed with replacement feeding. However, other studies conducted in 
Nnewi (26) and Benin (107) showed a higher preference for breast milk 
substitute ranging from 83.5% to 100%. The higher social class of the 
clients in those cities, as well as a possible inclination of the health 
personnel to exclusive formula feeding, may be largely responsible for 
these observations. 

The latest recommendation by the WHO (102) is that HIV-positive 
mothers can breastfeed for at least 12 months and may continue 
breastfeeding for up to 24 months or beyond (similar to the general 
population) while being fully supported for ART adherence. It also 
recommends that although exclusive breastfeeding is recommended, 
practising mixed feeding is not a reason to stop breastfeeding if the mother 
is on her ARV drugs. 
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School-based AIDS education and Sex education as interventions in 
secondary schools have been found to be effective in improving the 
knowledge, attitude, and practice of adolescents regarding HIV. A pre-
intervention baseline survey in Ibadan (108) revealed that 35.3% of the 
students in the senior secondary schools surveyed have had sex out of 
which 28.3% had multiple sexual partners whereas 19.8% of the males 
used a condom consistently. This becomes more imperative since a study 
conducted as early as 2007 (109) in Southwestern Nigeria showed that the 
average age of exposure to internet pornography was 10 years with most 
parents who were surveyed lacking basic knowledge about the menace and 
its impact on children. The trend in this era of freely accessible mobile 
phones and tablets is likely to be worse. 

Drug Optimization 

Improvements have been made in optimizing available paediatric 
formulations of ARVs to make them more children friendly. The 
production of fixed-dose dispersible combinations of paediatric ARVs was 
arguably the most important step that improved treatment adherence. The 
recent development of Lopinavir and Ritonavir (LPV/r) as oral pellets 
which can be mixed with food (110) removed the obstacles of heat lability, 
unpleasant taste and difficult dosing associated with this protease inhibitor 
which is a key factor in paediatric ART therapy. The need for the 
development and expanded use of more simplified, less toxic and more 
robust drug regimens led to the Paediatric ARV Drug Optimization 
(PADO) meeting convened by the WHO in late 2013 to establish a 
roadmap for streamlining access to and uptake of paediatric ARVs. The 
development of dosing wheels for drug prescription has eased the tedious 
process of calculation of ART doses and has helped to reduce errors in 
under- and over-dosing. 

Post-Exposure Prophylaxis for HIV/AIDS in Children 

Post-exposure prophylaxis (PEP) is an important intervention to prevent 
HIV infection in infants and children, who may be accidentally exposed to 
HIV through community-acquired needle-stick injuries, scarification, and 
pre-mastication, or following sexual assault. The contributions of the 
various horizontal routes of HIV transmission to the burden of HIV in 
Nigeria have already been highlighted. Following the findings from a 
systematic review (111), the WHO recommended (112) that a combination 
of zidovudine (AZT) and lamivudine (3TC) be prescribed as the preferred 
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backbone regimen for HIV post-exposure prophylaxis among children of 
10 years and younger while abacavir (ABC) and lamivudine (3TC) or 
tenofovir (TDF) and lamivudine (3TC) (or emtricitabine [FTC]) can be 
considered as alternative backbone regimens. It went on to add that 
ritonavir-boosted lopinavir (LPV/r) should be the preferred third drug for 
HIV post-exposure prophylaxis in this age group. Thus, this will cater for 
horizontal routes of paediatric HIV transmission which may become more 
relevant as progress on eMTCT continues. 

Adolescents with HIV 

Due to years of failure to prevent MTCT, as well as to the success of ART 
programs in keeping children alive, the burden of paediatric HIV will shift 
from toddlers and young children not on ART, to older children and 
adolescents, a growing proportion of whom will have initiated ART. Of an 
estimated 2.6 million children <15 years living with HIV worldwide 
currently, 2.1 million of them are HIV-infected adolescents aged 10-19 
(113). One-sixth of all new HIV infections in both children and adults 
occur in adolescents aged 15-19 (114). Adolescents are the only age group 
in which AIDS-related deaths are increasing, with HIV being the leading 
cause of adolescent deaths in Africa and the second leading cause of death 
among adolescents globally (115). The principal reason is that for decades 
that age group has received the least attention in terms of programming 
and funding. They have been on the fringes of both the paediatric age 
group and adults.  

Adolescents living with HIV have to contend with challenges such as 
stigma and discrimination following disclosure to schoolmates, 
orphanhood and consequent headship of their households, and school 
absenteeism (116, 117). These can impose an enormous psychological 
burden on them such that there have been reports of a higher prevalence of 
psychiatric hospitalizations among HIV-infected adolescents than their 
HIV-uninfected peers (118, 119). HIV-infected adolescents have a worse 
adherence to ART rates and higher viral non-suppression rates than adults 
and children (120, 121). Orphanhood, being out-of-school, lack of status 
disclosure and lack of caregiver support has been identified as predictors 
of poor adherence (122, 123). Sexual and reproductive health issues in 
adolescents living with HIV have been observed in studies from sub-
Saharan Africa as there is low awareness of contraceptive methods (124) 
with oral/anal sexual intercourse being engaged in to avoid pregnancy 
(125). In their desire to have a family, few sexually active adolescents 
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were reported to have told their partners (126). The mental, psychosocial, 
sexual and reproductive health needs of adolescents deserve core attention 
in comprehensive adolescent HIV treatment centers above and beyond 
their ART needs as they exert a huge impact on their quality of life as well 
as on the outcome of the overall HIV program.  

Challenges and Future Strategies 

Despite the huge strides made globally and nationally in the control of 
HIV in children, a lot still needs to be done to achieve the eMTCT goals, 
the 90-90-90 target of 2021, and the SDG goal of ending HIV as a public 
health problem by 2030. 

Mother-to-child transmission of HIV – the reduction of the burden of 
paediatric HIV rests squarely on improving access to PMTCT. The 
persistently low ANC attendance among pregnant women is an 
impediment against HIV counselling and testing for pregnant women as 
only 61% of pregnant women in Nigeria attended ANC at least once 
during their pregnancy among the cohort of women who delivered 
between 2008 and 2013 (127). With the geographic disparity in Nigeria 
regarding the prevalence of HIV, the focus is being placed on the 12+1 
high HIV burden states which are responsible for over 75% of HIV 
infections among Nigerian women. The promotion of home-based testing 
and counselling as well as self-testing for HIV (HIVST) are current 
strategies that would increase access. 

Paediatric HIV diagnosis, treatment, and care: the primary route of 
entry into care for HIV-infected children is through testing and 
counselling. Access to provider-initiated testing and counselling (PITC) is 
still very low in many facilities due to cost, the availability of test kits or 
the ignorance of health care providers. The Presidential Response Plan to 
HIV/AIDS by the Jonathan administration (128) aims to test 80 million 
Nigerians within two years. However, at the end of 2015, only 4,077,663 
were tested and counselled. The integration of PMTCT and maternal, child 
health and family planning (MNCH/FP) interventions is still weak with 
missed opportunities for HIV testing and care for mothers and children. 
Parallel planning by various organizations and other tiers of government, 
the lack of funding for supervision and structural healthcare system 
limitations such as the irregular supply of essential commodities, the 
inadequate number of health care providers, irregular technical support 
and inadequate basic working conditions are factors that militate against 
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effective integration. Task shifting and task sharing are modalities that are 
being adopted to address the challenge of human resources regarding 
paediatric ART services which confront efforts at the scale-up of early 
infant diagnosis and treatment for HIV-infected children.  

Orphans and vulnerable children: Of the 7.3 million orphans in Nigeria, 
2.23 million were orphaned by HIV/AIDS (129). As HIV is a major 
contributor to OVCs in Nigeria, social support for the estimated 2 million 
orphans infected or affected by HIV would also ensure that this population 
will not constitute a time bomb (130). The 2003 Child Rights Act (CRA), 
in combination with the National Plan of Action for OVCs and the 
National Child Policy, provides a legal framework for the implementation 
of services for orphans and vulnerable children in Nigeria. The Ministry of 
Women’s Affairs and Social Development at both the Federal and state 
levels coordinates the OVC response. 

Early Infant diagnosis: Challenges with the EID program in Nigeria 
include an inadequate number of health facilities providing services, the 
erratic supply of EID commodities, and a long turnaround time for EID 
result retrieval, the inadequate capacity of health care providers, poor dried 
blood spot (DBS) sample logistic systems, and weak coordination of EID 
activities at the national and state levels. The SMART program 
implemented by the Clinton Health Access Initiative (CHAI) is being 
rolled out to reduce the turnaround time in receipt of results. It is an 
innovation based on the use of SMS printers to deliver results instantly 
from laboratories to health facilities. 

The Workforce Shortage: As the number of HIV exposed and infected 
children is expected to rise progressively due to increasing access to HIV 
diagnostic testing as well as the implementation of the Test and Treat 
strategy, the issue of the workforce shortage comes to the fore. This is the 
result of the prevailing high patient-to-physician workforce ratio. The 
impact of this includes long waiting times in clinics and the burdening of 
physicians leading to prescription errors and burn out. Decentralisation of 
ART facilities, task shifting, task sharing and differentiated care are 
programs that have been incorporated and are being rolled out in line with 
the National HIV/AIDS Strategic Framework (131) and the 2016 National 
HIV Treatment Guideline (9). Decentralisation is the devolution of part of 
the responsibility for the offering of HIV treatment and care from the 
tertiary and secondary level ART centres to the primary level health 
facilities. It increases the number of facilities that can offer ART refills 
and basic clinical examinations and collect samples like dried blood spots. 
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This reduces the burden on the central/ tertiary ART facilities (the hub 
facility) while the peripheral hospitals (spoke facilities) take on basic roles 
and refer to the tertiary facility as soon as the need arises. Task shifting 
and task sharing are the processes of devolving either wholly (task 
shifting) or partly (task sharing) some of the tasks that were exclusively 
being handled by physicians to non-physician health care providers who 
have been trained and mentored to safely handle them. These tasks include 
HIV screening, ART initiation, ART refill, screening for opportunistic 
infections and referral for adverse drug events. Differentiated care is the 
delivery of a minimum package of HIV/AIDS treatment care and support 
services according to the diversity of the care needs of people living with 
HIV. In the differentiated care model four categories of patients are 
identified and for each category, a minimum care package of services is 
offered. These categories are the newly presenting patients who are well, 
the newly presenting who are unwell, the unstable patients and lastly, the 
stable patients. In the differentiated care model, the intervals between 
clinic appointments and the time spent at each clinic visit vary between the 
categories. Thus, the clinician can allot more time to focus intensively on 
the unstable and ill patients so as to offer them a better quality of care.  

Funding gaps: The funding of HIV in Nigeria is essentially donor-driven. 
Out of the total expenditure on HIV/AIDS in 2010, international funds 
account for 74.65% while government accounts for 25%. The total funding 
is grossly insufficient and was reduced by 28.5% between 2008 and 2010. 
The participation of states and local governments in funding is still very 
low. As at 2010, state governments contributed less than 0.3% of the total 
government funding for HIV in Nigeria, with the Federal government 
accounting for 99.7% of public sector funding. The inadequate ownership 
of the HIV/AIDS response at the sub-National levels can explain the 
limited commitments and resourcing observed to date. In this regard the 
Presidential Comprehensive Plan of the Goodluck Jonathan 
Administration in 2015, advocated for up to 50% state financing of the 
State HIV/AIDS strategic plans through a mix of state-specific innovative 
funding sources (128). President Buhari in 2017 (132) has committed to 
using domestic resources to put an additional 50,000 clients (adults and 
children) on ARVs annually. The proportion of these that would be 
children and adolescents, however, remains to be determined. In the same 
vein, he promised to establish a private sector funded AIDS Trust Fund 
which will increase private sector contributions from 2.1% in 2014 to 10% 
by the end of 2018. He also announced plans to ensure that states 
contribute up to 1% of their monthly allocations to HIV financing (133). 
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Functional Cure for HIV infected newborns:  
“The Mississippi baby” 

The possibility of a functional cure for HIV in newborns has generated a 
lot of interest following the report of the baby who was commenced on 
HAART at 30 hours of age, achieved viral suppression and then defaulted 
from the clinic, stopping HAART at the age of 18 months. The girl 
reappeared at 30 months of age and tested negative to all forms of viral 
testing (the proviral DNA, the plasma viral RNA, and HIV-1 antibodies) 
(134). However, at age 4, plasma viral RNA and HIV-1 antibodies were 
detected in her blood (135). A “functional” cure for HIV-1 is defined as a 
long-term host-mediated control of viral replication and remission of the 
symptoms of HIV-1 infection in the absence of antiretroviral therapy, even 
if replication-competent viruses remain in the body (136). Various 
immunomodulatory and genetic engineering modalities are being proposed 
and investigated to either “shock and kill” “the latent viral reservoir or 
permanently silence them” (137). It is widely believed that this discovery 
is a prelude to a further understanding of ways to achieve a virologic cure 
for the HIV infection in children. 

Conclusion 

New HIV infections among children continue to decline, and the gradual 
expansion of treatment coverage is allowing more children to survive on 
long-term ART. Achieving the 2020 target of “90-90-90” could end the 
AIDS epidemic by 2030. The Millennium Development Goal of reversing 
the HIV epidemic was reached ahead of the 2015 deadline – an incredible 
achievement that testifies to the power of national action and international 
solidarity. The progress achieved in the past 15 years should galvanize the 
global community to build on the momentum and end paediatric HIV 
infections by 2030. 
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The treatment and care of HIV/AIDS patients have witnessed 
improvement in the last decades’ widespread access to rapid diagnostic 
HIV testing in the antenatal care (ANC) setting,  higher coverage of the 
prevention of mother-to-child transmission (PMTCT) now called 
elimination of mother-to-child transmission (EMTCT), antiretroviral 
therapy (ART) and ongoing transition towards initiating immediate 
lifelong ART (option B+) for infected individuals including pregnant 
women have contributed immensely to an improved prognosis in the 
management of HIV/AIDS. While the effects of HIV on pregnancy are 
dependent on factors which include gestational age, disease stage, viral 
load, CD4 count and access to the PMTCT service, pregnancy, on the 
other hand, has little effect on the natural course of HIV/AIDS. Some of 
the factors contributing to the less than optimal outcomes of management 
of HIV in pregnancy in the developing countries include stigmatization, 
low ANC attendance, constraints in access to PMTCT and poverty among 
others. Maternal and perinatal morbidity and mortality as well as the 
paediatrics HIV disease burden will be reduced with the implementation of 
comprehensive HIV treatment, care and support. This include the 
management of HIV-discordant couple, preconception care education and 
contraception, effective PMTCT and safe infant feeding, the elimination of 
mother-to-child transmission of HIV is achievable. 

The origin and time of emergence of the HIV/AIDS virus have always 
been a topic of debate among scholars. However, the majority of opinions 
believe it originated in East Africa and that it crossed to man from our 
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closest animal relation in evolution that is the Chimpanzee/Gorilla. The 
earliest clinical diagnosis was in the late seventies to early eighties.  
Diagnosis of HIV/AIDS in a person was a hopeless case and seen as a 
death sentence in the early days of the disease. With much research and 
development that resulted in the isolation and characterization of the virus, 
especially HIV-1 and later HIV-2 and the modes of transmission plus the 
discovery of antiretroviral agents, the prognosis has changed favourably 
and HIV/AIDS became a manageable chronic communicable disease. 
Improved survival of the patients gave rise to the study of the disease and 
its management in pregnancy.  Preponderantly, HIV/AIDS sufferers are 
people in the reproductive age group and more than half of them are 
women (1, 2). HIV/AIDS in pregnancy is a global public health issue of 
concern. Heterosexual modes of transmission and the high fertility rate in 
sub-Saharan Africa have continued to swell the population of HIV in 
pregnancy (2, 3). 

Epidemiology 

The global burden of HIV/AIDS in pregnancy is alarming and it mirrors 
the population level of the disease. Sub-Saharan Africa has the highest 
prevalence; other regions with a high prevalence include Asia and Eastern 
Europe. Western Europe and North America have low prevalence rates 
(4).  In 2014 an estimated 50% of pregnant women in low- and middle-
income countries had an HIV test and received their results, while an 
estimated 1,079,713, representing between 68 to79% of HIV positive 
pregnant women, receive ART for PMTCT (1). 

In Nigeria, HIV surveillance is being carried out through the biennial HIV 
and Syphilis Sentinel sero-prevalence Survey among pregnant women 
attending antenatal clinics (ANC),  the first survey was conducted in the 
year 1991. The National HIV prevalence therefore is a reflection of the 
disease presence among pregnant women. The highest prevalence of 5.8% 
was recorded in 2001, this has fallen to 3.0% in the 2014 survey (5).  
About 190,000 pregnant women and 400,000 children are living with HIV 
in Nigeria (3).  There is differential prevalence across regions and states in 
the country, from 1.9% in the North West to 15.4% in the North Central. 
Benue, Cross-rivers, Rivers and Lagos state, all have  prevalence above 
the national average. HIV is twice as common  in urban compare to rural 
area (5, 6).  
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Immunity in Pregnancy 

Pregnancy is a special physiological state which exerts some influence on 
the body’s immune system. The foetoplacental unit is a sort of autograft, 
the maternal immune system has a special recognition so there is no 
rejection. The more genetically different the father of the baby is to the 
mother’s HLA the more successful is the autograft.  

The body diverts most of the proteins especially albumins to the growing 
foetus and placenta, thus there is little left for the synthesis of 
immunoglobulins in the immune system except there is an acute challenge 
by new infections.  In pregnancy, there is an absolute reduction of the total 
CD4 count irrespective of HIV/AIDS status (7). This creates a state of 
relative immune suppression in pregnancy.  

Effects of HIV on Pregnancy 

The impact of HIV on pregnancy depends on a number of factors among 
which are the stage of the disease, gestational age and whether or not there 
is treatment with anti-retroviral medication especially highly active anti-
retroviral drugs (HAART) and the presence co-morbidity. In the advanced 
stage of the disease and in the absence of treatment many pregnancy 
complications have been observed especially in developing countries. 
Many of these complications may be due to intervening infections that 
occurred. Among the complications are increased miscarriage, intrauterine 
growth restriction, preterm delivery, low birth weight and ultimately 
increased perinatal morbidity and mortality (7).  

Effect of Pregnancy on HIV/AIDS 

The natural course of HIV/AIDS has not been known to be affected 
significantly by pregnancy. There is no evidence that pregnancy 
accelerates the progression from HIV to AIDS (7). 

Unique challenges of HIV in pregnancy  
in developing nations 

Low up take of hiv counseling and testing. 

A large proportion of women of reproductive age do not know their status. 
HIV is a chronic disease and it has no symptoms for a long-time after 
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infection. In the presence of low HCT in the general population and the 
absence of routine screening in the ANC, many pregnant women much 
like their non-pregnant counterparts who are seropositive are not aware of 
their infection. 

Stigmatization: HIV/AIDS is still associated with a significant level of 
stigmatization and discrimination especially in developing nations 
including Nigeria (2). Studies have shown that pregnant women who are 
seropositive could experience domestic violence, sexual deprivation and 
neglect from husbands upon the disclosure of their status (8, 9). 
Discrimination at places of work is not uncommon. These scenarios 
discourage women from voluntary HCT. However, with ongoing publicity 
and enlightenment with health education by both governmental and non-
governmental agencies (NGO) the situation is beginning to change.  

Low ANC attendance and delivery in the health facility.  

Many women do not access antenatal care from where they can access 
screening. The ANC attendance rate is about 61% and only about 36% are 
delivered at health facilities.  Late booking is another peculiarity of the 
ANC attendee in many parts of the developing world. A sizable proportion 
of the mother- to- child transmissions could have occurred before booking, 
although the majority of MTCT occurred in the peripartum period. 

Rudimentary pre-conception care. 

Currently in Nigeria and many other Nations, pre-conception care is not 
well established. Where available it is confined to tertiary health facilities 
and is not comprehensive. 

However, the health care providers managing HIV/AIDS in the population 
is expected to undertake the special care needs for their clients who desire 
to have babies just as it is being done for chronic non-communicable 
diseases such as hypertension and diabetes mellitus patients who wish to 
become pregnant. The specific actions required include ensure 
achievement of low viral load prio to conception, adjustment of the ARVs 
to avoid those that are contraindicated in pregnancy such as Efervirence. 
Maintenance of normal blood pressure and body mass index (BMI). The 
patient will benefit from prophylactic folic acid 5 mg/daily and nutrient 
supplements. The woman should be referred to the PMTCT service as 
soon as the pregnancy is confirmed. There is a compelling need for the 
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establishment of pre-conception care unit in the National reproductive 
health care programme.  

Management of pregnant woman with HIV infection 

Management of HIV in pregnancy is a collaborative service provided by 
many medical specialists, including the Obstetrician and gynaecologist 
who lead the team, the medical physician with experience in HIV/AIDS 
care, the laboratory physician, nurse/midwife, nutritionist and medical 
social workers with experience in the care of HIV patients. 

Objectives of the management of HIV in pregnancy include the following: 

i. Reduce the morbidity and mortality in the pregnant women by 
arresting further progression of the disease. 

ii. Prevention or reduction of vertical transmission to the unborn baby 
through PMTCT services; 

iii. Provide an entry point to the screening and treatment of the 
husband/partner and other members of the family who may be 
infected. 

Antenatal care 

The treatment of HIV in pregnancy is offered through the Prevention of 
Mother-to-Child Transmission (PMTCT).  

Nigeria started PMTCT services in 2001 and the National Prevention of 
Mother-to-Child Transmission of HIV/AIDS has four components. 

 i.  Primary prevention of HIV infection in women of the reproductive 
age group (15-49 years) and their partners. 

 ii.  Prevention of unintended pregnancies among HIV-positive women. 
 iii. Prevention of transmission of HIV from infected mothers to their 

unborn babies and infants. 
iv.  Care and support for HIV-infected women, their infants and family 

members. The targets of the National PMTCT can be described as 
target percentages of 90%. Specifically, it targets the provision of 
quality HIV counselling and testing (HCT) to 90% of all pregnant 
women; the provision of efficacious ARV prophylaxis to 90% of 
HIV-positive pregnant women and exposed infants; the provision 
of quality infant feeding counselling to 90% of HIV-positive 
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pregnant women; and the provision of early infant diagnosis to 
90% of exposed babies.  

 
The risk of mother-to-child transmission (MTCT) is dependent on a 
number of factors, broadly classified into maternal, viral, foetal and 
obstetrics practice factors. 

i. Maternal factors. 
Viral load. 
CD4+ lymphocyte count. 
Stage of HIV/AIDS.  

ii. Viral factors. 
Pathogenicity of the virus. HIV-1 is (composed of different strains 
with varied aggressiveness) more pathogenic than HIV-2, and so 
has a greater tendency to vertical transmission. 
 Presence of the p24 core antigen. 
Co-infection with both HIV-1 and HIV-2. 
Re-infection episodes. 

iii. Foetal factors. 
Low birth weights. 
Intra uterine growth restriction (IUGR). 
Multiple pregnancies (transmission rate is inversely proportional to 
the order of delivery). 

iv. Obstetrics factors. 
Chorionic villus sampling (CVS). 
Amniocentesis. 
Artificial rupture of membrane (ARM). 
Prolonged rupture of membrane >4 hours (either SPROM or 
ARM). 
Foetal scalp electrodes monitor. 
Foetal scalp blood sampling. 
Instrumental vaginal delivery. 
Chorioamnionitis.  

 
Viral load is the most important factor as it is directly related to the rate of 
vertical transmission (10).  Advanced maternal disease i.e. the WHO 
stages 3 and 4 and a low CD4 T-lymphocyte count are also important 
determinants of the transmission rate (11, 12). 
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HCT and routine screening 

From different types of selective methods of testing for HIV in pregnancy 
in the past, screening for HIV during ANC has today become a routine 
procedure in both public and private health facilities. This has been 
brought about by sustained public enlightenment, championed by 
governmental and non-governmental organizations (NGOs) including 
development partners on the one hand and the availability of sensitive 
rapid test kits at affordable prices as well as the escalation of HCT 
screening and testing centres all over the country on the other hand (13). 
Routine HIV screening should be in place in sub-Saharan Africa.  

The importance of screening for HIV in pregnancy for all pregnant women 
cannot be over emphasized, as it permits early detection of the infected 
pregnant women and babies at risk of MTCT.  It enables the institution of 
the full measures of PMTCT for the benefit of the affected women and 
their unborn babies. ANC screening for HIV provides an entry point for 
the couples to access comprehensive care and support for the management 
of the disease. A negative screening test is a motivation for continued 
positive attitudes to remain HIV infection free.  

The screening is in the context of adequate pre- and post-test counselling 
provided by either professional counsellors or health workers who have 
been trained for the purpose. 

Screening tests: Anti-HIV antibodies detection tests are used for routine 
screening in the ANCs. There are three such tests namely Simple rapid 
tests, Enzyme-linked Immunosorbent Assay (ELISA) tests and Western 
Blot tests. As a result of improved sensitivity, and the acceptable 
specificity of simple rapid tests, they are used in the ANCs. The principle 
is that 2 tests must agree to accept the diagnosis but when there is 
discordance, the third test is used as a tiebreaker. In Nigerian PMTCT, 
Determine, Unigold and Statpak are used for screening, confirmatory and 
tiebreaker tests respectively. The HIV test-negative clients are counselled 
on how to stay negative and the test result is used as a positive 
reinforcement factor. Those that are seropositive will be enrolled into the 
PMTCT treatment services.  

Treatment entry point counselling is needed. This is best done as couple 
counselling i.e. the pregnant woman and her partner, so as to provide 
information on the next phase of management. The need for the partner is 
to engender co-operation and support both morally and financially, 
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therefore there must be a status disclosure. This provides an opportunity to 
request the partner to have HCT. A partner’s refusal to have HCT at this 
point does not preclude counselling and continuation of PMTCT.  

 Self HIV testing has become available (14) but its role and application in 
ANC are yet to be determined especially in the developing world.  

Comprehensive baseline investigations are carried out. General and 
specific groups of tests are required. The general tests are FBC, LFT, E & 
U, creatinine clearance, FBS and Urine M.C.S.  CXR with an abdominal 
shield is also included. Specific tests are CD4, CD8 and the CD4/CD8 
ratio, viral load and the P24 antigen assay. Other specific tests that can be 
done especially in developed Nations include RNA and DNA PCR.  

The tests are repeated either monthly or bi-monthly as the protocol in use 
at the centre demands. 

 
 
Fig 1: Group Pmtct Counselling in an Antenatal Clinic. 
Adapted from SIDCAIN (www.sidcain.org) GDM project © 2016 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Najemdeen A Adeleke and Moses O Abiodun 291 

Initiation of anti-retroviral drugs (HAART) or Single 
agent ZidovudineAZT/Nevirapine NVP 

ARVs are initiated for the therapeutic need of the woman, for prophylaxis 
and for the prevention of mother-to-child transmission (PMTCT). 
Evidence has shown that viral load reduction is the single most important 
step in reducing vertical transmission and HAART has been shown to be 
most effective in reducing HIV viral load. It is also tolerated in pregnancy 
(15, 16). The WHO criteria for the initiation of ARVs in the adult HIV 
patient including a CD4 count <350/mm3 is applied. In addition, 
pregnancy alone is enough indication in others to prevent MTCT. The 
Nigerian PMTCT program was based on the WHO criteria. 

However, in a resource constrained economy and with concern for 
toxicity, the older regime of single agent Zidovudine AZD/Nevirapine 
NVP, either short or long arm, can be used and it has been shown to be 
effective in reducing MTCT but not as much as HAART (17). 

ARV (single agent or combination) can be commenced as early as 14 
weeks gestation (where women book early and an early diagnosis is made) 
or later in pregnancy and even in labour (18, 19). 

Whichever ARV regimen is employed, the drug is continued in labour and 
postpartum and the infant is given ARV prophylaxis for the first six weeks 
of life.  

Untreated HIV in pregnancy carries MTCT transmission rates of between 
15% to 25% in non-breastfeeding mothers in developed nations and about 
25% to 45% in sub-Saharan Africa where breastfeeding is the culture (5, 
20). However, with PMTCT implementation and exclusive replacement 
feeding (ERF), a transmission rate less than 2% has been achieved in 
advanced countries. Vertical transmission occurs during the prenatal 
period, labour and postpartum through breastfeeding. However, most of 
the transmission is in the peripartum period.    

Groups of ARVs 

 There are many agents that are now available as anti-retroviral drugs. 
However, the main groups include 1. Reverse Transcriptase Inhibitor 
(RTI) which contains three sub-groups (i) Nucleoside Reverse 
Transcriptase Inhibitors NRTIs, such as Zidovudine (ZDV), Lamivudine 
(3TC), Abacavir (ABC) and Stavudine (d4T); (ii) Non-nucleoside Reverse 
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Transcriptase Inhibitors NNRTIs, Nevirapine (NVP) is a common 
example; and (iii) Nucleotide Reverse Transcriptase Inhibitor NtRTI, e.g., 
Tenofovir (TDR).   2. Protease inhibitors PIs, in this category are lopinavir 
and indinavir.  Newer generations of ARV drugs are now available. 

Monitoring 

Patients on ARV especially HAART in pregnancy should be monitored for 
toxicity, hence the need for a repeat of the above investigations as 
contained in the protocol. However, toxicities observed in pregnant 
women are similar to those in the non-pregnant population. Some of the 
toxic effects observed in pregnant women on ARV are hepatic toxicity, 
leucopenia, thrombocytopenia and anaemia in both the mother and the 
infant. The majority of the drugs used in pregnant women have not been 
shown to have a teratogenic effect and are not associated with increased 
miscarriages. The patient should be placed on prophylaxis for 
opportunistic infections by the use of Sulfamethoxazole 800 mg and 
Trimethoprim 160 mg (co-trimoxazole) once daily. In tropical countries 
intermittent preventive therapy (IPT) for Malaria using Sulphadoxine 
pyrimethamine, a single dose of three tablets in the 2nd trimester and 
repeated in the 3rd trimester, before thirty-six weeks of pregnancy.  Acute 
Malarial infection should be diagnosed promptly and adequately treated 
using the relevant national guidelines of ACT-based combination anti-
malaria therapy.   

Foetal surveillance  

This is a high-risk pregnancy both for the mother and the foetus. The 
pregnancy should be dated with accuracy, there is a need for first-trimester 
ultrasonography especially where the pregnant woman is not sure of her 
LMP. 

Anomaly ultrasonography is required between 16 and 20 weeks of 
gestation. ARVs including HAART have not been shown to increase the 
occurrence of congenital anomaly beyond the population background 
level. This should be a level 2 USS which should be available at General 
Hospitals and in many private health facilities. PHC providing prenatal 
and delivery for HIV clients are to work in collaboration with the nearest 
General Hospital for this investigation amongst other services. 
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Foetal well-being may be assessed by biophysical profile as from 32 
weeks gestation, and can be repeated weekly or bi-weekly. However, this 
may not be indicated when foetal compromise is not observed. 

ANC Appointments and Routine Care 

In centres where focused ANC is being practised, the average number of 
visits is four. HIV clients usually need more than four visits being high 
risk pregnancies. There is a need for client-centred flexibility. All routine 
ANC services are observed in the case of HIV pregnancy as well. 
However greater emphasis is placed on adequate nutrition and appropriate 
supplements such as vitamin A and magnesium. Pregnancy complications 
such as pre-eclampsia PET and gestational diabetes mellitus GDM should 
actively be screened for especially in patients who are on ARV.   

Pregnant women accessing PMTCT are monitored clinically and 
biochemically using CD4, CD8, the viral load where the facility exists, 
and complete blood count, liver function tests, and renal function tests 
carried out monthly. Toxicity to the specific ARV is monitored.   

Delivery 

In the absence of pregnancy complications, a reassuring foetal condition 
based on ANC clinical assessments and biophysical profile results. HIV 
pregnancy is allowed to go to term while anticipating spontaneous labour.  
The vaginal route is the main mode of delivery except there is an obstetric 
indication for caesarean section. This is made possible with the use of 
antenatal ARV.  For women on HAART or long arm NVP and an 
undetectable viral load before labour, vaginal delivery is recommended. 
The pregnancy may be terminated before  term if there is IUGR, PET or 
any other major complication especially as from 34-36 completed weeks 
of gestation. 

Labour Management:  As done in focused ANC management, delivery is 
planned and prepared for (especially the choice of place of delivery) right 
from the early ANC period.  Labour in HIV woman should be managed at 
secondary and tertiary public health facilities and private hospitals with a 
requisite capacity especially in developing countries. Labour is monitored 
with Pathogram and prolonged labour is avoided. ARV is continued 
during labour. There should be no invasive procedure in foetal monitoring: 
hand held dopplar, cardiotocograph (CTG) or intra partum USS is 
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sufficient. In the poorest of conditions, the Pinnard foetoscope is good 
enough in experienced hands.  ARM is avoided until delivery is imminent. 
If there is SPROM after 34 weeks gestation, delivery may be expedited by 
caesarean section as studies have shown that for patients not on HAART 
with the rupture of a membrane for more than 4 hours, the risk of MTCT is 
doubled (21). This may be particularly relevant in third world Nations 
where cost, availability and other logistics challenges may hinder the use 
of HAART. Delivery should be conducted by experienced labour ward 
staff and a paediatric team should be in attendance. The baby is bathed 
immediately after resuscitation. 

All other routine labour management practices (analgesia and relevant 
investigation and treatment) are to be observed, using univasal precaution.   

Caesarean Section in HIV Women 

Routine Elective cesarean section is no longer practised. The vaginal route 
is used in women who are on ARV (HAART or Single agent), whose viral 
load is less than 1000 copies/mm3.  However, for those whose viral load is 

1000 copies/mm3 caesarean section may be used especially in advanced 
countries (22). In the third world,  nations C/S rate may still be relatively 
higher in such patients compared to the general obstetric population 
because of the early recourse to abdominal delivery as a result of 
Chorioamnionitis, the pre-labour rupture of membranes when labour is 
remote, and PET.  There is a low threshold for C/S intervention for 
prolonged labour in HIV-positive women.  The ARV drug may be 
administered by parenteral routes especially for an emergency C/S. 
Prophylactic antibiotic is used for an elective C/S and a full therapeutic 
course is advocated for emergency cases especially in the third world 
setting.  

Postpartum care 

ARV is continued for both the mother and the baby at least for the first 4-6 
weeks. The most important mean outcome measure of PMTCT is the 
infant HIV status. This is carried out by DNA, and PCR, testing of the 
newborn at 6 weeks. Rapid antibody testing is used at 6, 9, 12 and 18 
months.  

The woman can now be referred to a physician with expertise in 
HIV/AIDS care for the continuation of care. They are encouraged to join 
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the People Living With HIV/AIDS (PLWHA) group at the centre. The 
infant feeding option must have been decided during the antenatal period 
after adequate counselling. The choice lies between exclusive 
breastfeeding (EBF), exclusive replacement feeding (ERF), and rarely wet 
nursing (WN) by lactating women not infected with HIV. In a resource-
poor setting, EBF practice is preferred.  The HIV mother may breastfeed 
for 12 months or longer, up to 24 months once both the mother and 
baby/babies are on ARV and evaluations confirm non-detectable virus in 
the woman (24).  The infant is referred to a paediatrician with expertise in 
HIV treatment for early HIV infant diagnosis and further management. 

Contraception: Straightforward HIV alone does not preclude the use of 
any type of contraceptives for which the woman is eligible by the WHO 
eligibility criteria (23). An IUD that carries a risk for infection may not be 
the first choice but it is not contraindicated when the patient is carefully 
selected and properly counselled. 

A hormonal injectable and slow releasing system IUD can be used as 
appropriate. However, some authorities have raised concerns that DMPA 
at the time of acquiring an infection may be associated with acceleration of 
the disease (24). The barrier method is the most appropriate after 
abstinence if acceptable by the couple and may well be the best choice, but 
this has the challenge of correct and consistent use.  The importance of 
birth spacing and a limited family size (two children per woman) cannot 
be overemphasized in the life of an HIV-infected woman. This will permit 
her the opportunity to be able to take care of her lifelong HIV management 
as well as the proper care of the children. However, HIV infection is not a 
condition for limiting family size and has not been recommended either by 
the WHO or the Nigerian PMTCT program. 

Management of a discordant couple 

In Nigeria and possibly most developing countries the typical discordant 
scenario in the ANC is a seropositive wife and a seronegative husband (the 
practice in the ANC is to invite the partners of the women who are HIV 
positive for counselling and testing with the consent of the woman); if the 
pregnant woman had been negative the husband would not likely come to 
the ANC for screening especially in this environment and most third world 
Nations. In the sero discordant case, there is a need for rigorous and 
effective counselling especially for the husband/partner which should be 
followed with adherence by a home visit to prevent him from neglecting or 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Human Immunodeficiency Virus (HIV) and Pregnancy 
 

296

abandoning the wife. The need for adherence to ARV drugs by the 
pregnant woman and safe sex practices should be emphasized. In the case 
of a seronegative wife with a seropositive husband, the challenge here is 
for the woman to stay negative. HIV transmission per single act of 
unprotected sexual intercourse is 0.3 to 1.0% (4). A repeat screen in each 
trimester is recommended. Pre-exposure prophylaxis is an effective 
management option for the seronegative partner in this circumstance. Safe 
sex practices, especially the use of barrier methods, are recommended for 
the couple. The positive man is referred to the physician for management.  

With appropriate and sustainable national government attention including 
funding and collaboration with international development partners, it is 
possible to achieve sero-MTCH transmission of HIV as demonstrated by 
countries like Armenia, Thailand, Cuba and Belarus (25). 
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Neurological disease is the first manifestation of HIV infection in about 
20% of patients (1, 2, 3). In advanced disease, about 60% of patients will 
have a clinically evident neurologic disorder (1, 2, 3). Up to 90% of 
patients with advanced disease have pathologic abnormalities of the 
nervous system at autopsy (2, 4, 5). Neurological diseases seen in HIV-
positive patients can be grouped into four (a) those that result from the 
direct or indirect effect of HIV itself e.g., HIV-associated neurocognitive 
disorder, HIV-myelopathy and HIV meningitis; (b) those that result from 
immune dysregulation and immunodeficiency e.g., opportunistic 
infections, malignancies, immune-mediated neuropathies; (c) those that 
are secondary to the use of antiretroviral therapy e.g., neuro-immune 
reconstitution inflammatory syndrome, ART-related distal sensory 
neuropathy, nucleoside-induced myopathy; and (d) other neurological 
diseases that are encountered among HIV seronegative patients. 

HIV affects all levels of the neuroaxis; the brain, spinal cord, meninges, 
peripheral nerves and the muscles. Neurologic dysfunction can also 
manifest at any stage of the infection e.g. aseptic meningitis and acute 
inflammatory demyelinating polyneuropathy at seroconversion. In 
advanced disease, depletion of CD4 cells and accompanying severe 
immunosuppression increase susceptibility to opportunistic infections and 
malignancies e.g., cryptococcal meningitis, CNS toxoplasmosis, 
progressive multifocal leukoencephalopathy, primary CNS lymphoma, 
Kaposi’s sarcoma. 

Following the commencement of antiretroviral therapy and recovery of the 
immune system, the patient may mount an inflammatory response to 
preexisting latent infection in the nervous system leading to the 
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paradoxical worsening of symptoms [Neuro-immune Reconstitution 
Syndrome] (6). Muscular disorders may accompany the use of nucleoside 
reverse transcriptase inhibitors e.g., Zidovudine-myopathy and HIV-
associated neuromuscular weakness syndrome (7, 8). Metabolic disorders 
secondary to the use of protease inhibitors (9, 10) are risk factors for 
vascular events like stroke. In countries where there is an availability of 
antiretroviral drugs, peripheral neuropathy and HIV-associated 
neurocognitive disorders predominate whereas opportunistic infections are 
commoner in developing countries. 

Central Nervous System Disorders in HIV Infection 

HIV Associated Neurocognitive Disorders (HAND) 

HIV enters the central nervous system during the early phase of infection 
(11). Proposed mechanisms of entry include the “trojan horse” mechanism 
whereby the infected circulating CD4 T-lymphocytes and monocytes 
convey the virus through the blood-brain barrier (12); and migration of 
free viruses in between the endothelial cells of or via transcytosis through 
endothelial cells (13, 14). Monocyte-derived macrophages and microglia 
cells are the main sources of productive infection in that they support 
active replication and transmission of HIV within the central nervous 
system (15). While astrocytes are nonproductively infected, the infection 
of oligodendrocytes and neurons is questionable (15). Neuronal injury and 
neuronal loss as seen in HIV-associated neurocognitive disorders result 
from either the direct effect of viral proteins such as gp120, Tat and Vpr 
produced by infected cells or the indirect effect of inflammatory mediators 
such as TNF- , nitric oxide and reactive oxygen produced by activated 
macrophages, microglia, lymphocytes and astrocytes (15). HAND 
encompasses cognitive disorders of varying severity seen in HIV-positive 
patients. Components of HAND include; Asymptomatic Neurocognitive 
Impairment (ANI), Mild Neurocognitive Disorder (MND) and HIV-
associated Dementia [HAD, previously known as HIV encephalopathy, 
AIDS Dementia Complex] (16). 

Before the advent of HAART, HAD used to be the commonest form of 
HAND and was associated with high fatality (17, 18). Although the 
present prevalence of HAND is similar to the pre-HAART era, milder 
forms of the disease are commoner with ANI accounting for 70% of all 
cases (19, 20). Low CD4 count, older age, cardiovascular risk factors, 
hepatitis C co-infection, substance abuse particularly methamphetamine, 
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and low educational status are identifiable risk factors for HAND (19, 21-
26). 

HAND is diagnosed using neuropsychological testing and functional 
status assessment (16). Abnormalities are observed in the following 
cognitive domains; psychomotor speed, attention, frontal lobe function, 
and verbal and non-verbal memory. Symptoms are mild in ANI and MND 
with an unremarkable neurologic examination. HAD is characterized by 
severe cognitive impairment, behavioural changes and motor 
abnormalities. Psychomotor retardation in the form of poor mentation, 
poor concentration, and bradykinesia is common. Other features include 
executive dysfunction, apathy, and depression. Hypertonia, hyperreflexia, 
decreased saccadic eye movement and frontal release signs are present on 
examination. The presence of focal neurologic deficits suggests another 
diagnosis. HIV myelopathy may co-exist. 

Brain MRI in HAD (see Fig. 1) shows cerebral atrophy, symmetric 
periventricular and deep white matter hyperintensity on T2 imaging with 
the relative sparing of the subcortical white matter and posterior fossa 
structures (27). There is no enhancement or mass effect. 

In the pre-HAART era, a high CSF viral load correlated with lower 
neuropsychological scores in the advanced disease but this is now a less 
reliable marker as patients on HAART have an undetectable level of viral 
load in CSF (28). Other indices of CSF analysis are essential in excluding 
confounding aetiologies. 

The mainstay of treatment is the initiation of ART in ART-naive or 
optimizing therapy in patients on ART to suppress HIV RNA to 
undetectable levels in the plasma and CSF. 

Although the use of ART with high CNS penetration-effectiveness has led 
to a reduced proportion of patients with a detectable CSF viral load (29), 
there is evidence that their use does not improve neurocognitive 
performance (30) and may, in fact, increase the risk of HAD (31, 32). 

Progressive Multifocal Leukoencephalopathy (PML) 

HIV infection accounts for 85% of cases of PML with a prevalence of 4-
5% among HIV+ patients (33, 34, 35). It is a late complication, typically 
occurring when the CD4 count is below 200 cells/uL, although there are a 
few reports of PML in patients with a CD4 count >500 cells/uL (36, 37). 
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PML occurs following infection of the oligodendrocytes by John 
Cunningham (JC) virus, a polyomavirus leading to multifocal 
demyelination within the central nervous system (38, 39). The disease 
often results from the reactivation of a latent infection, as 39-69% of the 
adult population are seropositive for JC virus (40, 41). With the advent of 
HAART, both the incidence and mortality associated with the disease have 
declined. 

The clinical presentation is subacute progressive focal neurologic deficits. 
Depending on the area of the brain involved, symptoms may include 
hemiparesis (frontal lobe), sensory loss, aphasia, apraxia (parietal lobe), 
visual field defect (occipital lobe), and ataxia (cerebellar peduncles). 
Seizures are uncommon; seen in 20% of patients when lesions are near the 
cortex (42, 43). The spinal cord is rarely involved (44) while the peripheral 
nervous system and optic nerve are spared (45). 

The definitive diagnosis is made either histopathologically or by the 
combination of typical clinical and radiologic features in the presence of 
virologic evidence of JC virus (46). The polymerase chain reaction test for 
JC DNA in a CSF sample is highly specific (47). 

Brain MRI, the preferred neuroimaging, demonstrates single or multiple 
multifocal white matter lesions commonly affecting the parieto-occipital 
and frontal lobes. The lesions are hyperintense on T2-weighted images (see 
Fig. 2) while they are hypointense on T1-weighted images (39). Unlike 
CNS toxoplasmosis and PCNSL, mass effect is absent. In advanced 
disease, there is involvement of U-fibres due to the coalescence of lesions. 

Brain biopsy findings include demyelination, enlarged oligodendrocyte 
nuclei with JC virus inclusion, and bizarre-looking astrocytes. 

The mainstay of therapy is the initiation of antiretroviral therapy in ART-
naive HIV positive patients or the optimizing of therapy in patients already 
on ART to achieve adequate viral suppression. A number of drugs with 
anti-JCV activity are currently under study with controversial reports (48-
51). 

CNS Toxoplasmosis 

Worldwide, about 13 million HIV+ people have co-infection with 
Toxoplasma gondii; 87.1% occurring in sub-Saharan Africa (52).  
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T. gondii, an intracellular protozoan parasite, is acquired through the 
ingestion of raw or undercooked meat, contaminated water and cat faeces 
(53). CNS toxoplasmosis is an encephalitis, almost always resulting from 
the reactivation of an old infection by T. gondii (54). 

It is a late complication of HIV infection common when the CD4 count is 
less than 200 cells/uL; the risk is greatest at a CD4 count <50 cells/uL 
(55). It is, in fact, the commonest cause of mass lesions in HIV+ patients 
(56). The widespread prophylactic use of sulfamethoxazole-trimethoprim 
for Pneumocystis jiroveci pneumonia in HIV+ patients has led to a decline 
in the incidence of CNS toxoplasmosis. Fever, headache, altered 
sensorium and focal neurologic deficit(s) are common symptoms (57). 
Movement disorders like hemiballismus or hemichorea may occur when 
contralateral basal ganglia are involved (58). Extracerebral manifestations 
like chorioretinitis and pneumonitis may occur though they are rare in 
AIDS patients (59). 

Definitive diagnosis requires typical clinical findings, the presence of mass 
lesion(s) on neuroimaging and the detection of Toxoplasma gondii in a 
clinical sample (59).  

When lumbar puncture is not contraindicated, cerebrospinal fluid (CSF) 
analysis demonstrates nonspecific abnormalities which include elevated 
protein with variable glucose and pleocytosis. Detection of T. gondii DNA 
in the CSF sample, in the presence of typical clinical and radiologic 
findings confirms the diagnosis of CNS toxoplasmosis.  

A positive serum IgG antibody indicates previous exposure to T. gondii. A 
negative result does not rule out toxoplasmosis as the antibody response 
may not be adequate in severe immunosuppression. 

Brain CT scan or MRI typically shows multiple (rarely single) ring-
enhancing mass lesions (see Fig. 3) with vasogenic oedema. Common 
sites include the basal ganglia and the grey-white matter junction. 
Thallium single-photon emission computed tomography (SPECT) shows a 
decreased uptake in the toxoplasmosis abscess, in contrast to primary CNS 
lymphoma (60). 

Brain biopsy is indicated when there is no response to 14 days of empirical 
treatment. 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Neurological Manifestations of HIV/AIDS 
 

304

The recommended treatment consists of an induction phase where a 
combination of oral pyrimethamine (loading dose 200 mg orally, then 50 
mg {<60 kg} or 75 mg {>60 mg}, daily), sulfadiazine (1000 mg {<60 kg} 
or 1500 mg {>60 kg} orally 6 hourly and leucovorin (10-25 mg orally 
daily)) is given (59). Leucovorin is given to prevent pyrimethamine-
induced haematologic toxicity. Sulfadiazine can be substituted with 
clindamycin (600 mg IV or orally 6 hourly) in patients who are allergic to 
sulfa. Atovaquone (1.5 mg orally 12 hourly) is another alternative. The 
induction phase should be continued for 6 weeks before a maintenance 
phase is commenced. Here, oral pyrimethamine (25-50 mg/day), oral 
leucovorin (10-25 mg/day), and oral sulfadiazine (500-1000 mg 6 hourly) 
or clindamycin (800 mg t.d.s) are continued until the CD4 count is greater 
than 200 cell/uL. Thereafter, prophylaxis with double-strength 
sulfamethoxazole-trimethoprim daily or three weekly is commenced. 
Glucocorticoids should only be administered when clinically indicated to 
treat mass lesion. 

Primary CNS Lymphoma (PCNSL) 

PCNSL is a late complication of HIV infection typically occurring when 
the CD4 count is 50 cells/uL. It is secondary to toxoplasmosis as a cause 
of mass lesion in HIV-positive patients (61). PCNSL is commonly a high-
grade B-cell non-Hodgkin’s lymphoma associated with Epstein- Barr virus 
(EBV) infection (62). 

The symptoms develop insidiously. Clinical presentations include 
headaches, seizures, change in personality, and focal neurologic deficits. 
Fever is uncommon in contrast to CNS toxoplasmosis. 

The detection of EBV DNA in the CSF and characteristic findings on 
neuroimaging supports the diagnosis (63). CSF analysis, if lumbar 
puncture is not contraindicated, reveals lymphocytic pleocytosis, normal 
glucose concentration, and normal to mildly elevated protein 
concentration. 

Brain CT or MRI typically demonstrates a single enhancing lesion (rarely 
multiple) commonly located in the periventricular region and frontal lobes 
(see Fig. 4). There is increased blood flow on a perfusion-weighted scan as 
against the low blood flow in CNS toxoplasmosis. In addition, a thallium 
SPECT scan shows an increased uptake in contrast to the low uptake in 
toxoplasmosis. 
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When in doubt, biopsy gives the definitive diagnosis.  

Suppression of HIV load with Highly Active Antiretroviral Therapy 
(HAART) is pivotal in management. The treatment options include 
radiotherapy, chemotherapy using high dose methotrexate, and the use of 
antiviral agents (e.g., ganciclovir). There is no consensus on the best mode 
of treat ment but improved survival has been reported in studies where the 
aforementioned modes of treatment were used (64-67). Glucocorticoids 
are employed in the management of cerebral oedema. 

HIV and Stroke 

HIV confers a risk of developing stroke, particularly ischaemic stroke (68, 
69). Possible mechanisms of ischaemic stroke in HIV+ patients as 
reviewed by Benjamin et al. (70) include increased antiphospholipid 
antibodies; protein S deficiency; viral vasculitis; accelerated 
atherosclerosis; cardioembolism secondary to HIV-associated dilated 
cardiomyopathy and infective endocarditis; opportunistic infections and 
cancer; HIV-associated vasculopathy; and the use of HAART. The 
possible mechanisms of haemorrhagic stroke identified in the same review 
include; HIV-associated thrombocytopenia; aneurysm resulting from HIV-
associated vasculopathy; and mycotic aneurysm from bacterial 
endocarditis. 

Cryptococcal Meningitis 

It is the infection of the meninges by Cryptococcus neoformans, an 
encapsulated fungus found in the soil and avian droppings. Inhalation of 
the fungus causes an asymptomatic pulmonary infection followed by 
haematogenous spread to the meninges. Cryptococcal meningitis is an 
opportunistic infection occurring at the late stage of HIV infection 
typically when the CD4 count is less than 100 cell/uL. It is therefore 
common among HIV-positive patients who are not on antiretroviral 
therapy. Worldwide, an estimated 223,000 new cases of cryptococcal 
meningitis occur yearly; 73% of which are from sub-Saharan Africa (71). 
An annual death rate of 181,100 results from the disease (71). 

In HIV+ patients, symptoms of cryptococcal meningitis develop 
insidiously, commonly presenting as subacute meningitis or 
meningoencephalitis. Features of meningism, e.g., neck pain, neck 
stiffness, and Kernig and Brudzinski signs, are often absent owing to a 
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depressed immunity and an inability to mount an adequate inflammatory 
response. A nonspecific headache and fever are the common symptoms 
(72).  

As the infection progresses, the patient may develop raised intracranial 
pressure, altered sensorium, cranial nerve palsy (particularly cranial VI), 
and papilloedema. Focal neurological deficits may be present in 
meningoencephalitis. 

The cerebrospinal fluid analysis demonstrates nonspecific abnormalities; 
mildly elevated protein, low-to-normal glucose concentration, and 
lymphocytic pleocytosis. The CSF opening pressure may be elevated with 
a pressure of >25 cm H2O in 60 to 80% patients (73, 74). 

Diagnosis can be made through CSF microscopy, culture, and 
cryptococcal antigen testing. Indian ink staining, a rapid and commonly 
available diagnostic tool, has a sensitivity of 86% (75). Its sensitivity 
decreases to 42% when the fungal burden is less than 1,000 colony-
forming units (CFU)/mL on a quantitative CSF culture (75). 

Serum culture and cryptococcal antigen testing are sensitive for 
cryptococcaemia and can be done when lumbar puncture is 
contraindicated. Serum antigen testing has also been found to be a useful 
initial screening tool in diagnosing cryptococcosis in HIV+ patients (76). 

Cranial MRI may reveal the enhancement of meninges, enlarged Virchow-
Robin spaces or a cryptococcoma. 

Treatment is in three phases: induction, consolidation and maintenance. 
The recommended drug treatment for induction is a combination of 
intravenous amphotericin B, 0.7-1 mg/kg/day and oral flucytosine 25 
mg/kg six hourly for two weeks or until the CSF is sterile (59). 

Side effects of amphotericin B include thrombophlebitis, rigor, 
nephrotoxicity and electrolyte disturbance notably hypokalaemia and 
hypomagnesaemia. The induction phase is followed by the consolidation 
phase which consists of oral fluconazole 400 mg daily for at least eight 
weeks. Thereafter, 200 mg of oral fluconazole is continued daily in the 
maintenance phase. Fluconazole is discontinued after one year of the 
maintenance phase, in the absence of symptoms of a cryptococcal disease, 
and when the CD4 count is 100 cells/uL with suppressed HIV RNA in 
response to effective antiretroviral therapy. Raised intracranial pressure 
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can be managed by the daily drainage of CSF via lumbar puncture; the 
initial volume drained should be one that reduces the CSF opening 
pressure by at least half (77). In severe cases, CSF shunting is considered. 
Mannitol and corticosteroids are not recommended for the management of 
raised intracranial pressure (78). 

Complications include raised intracranial pressure, treatment failure, 
relapse and Immune Reconstitution Syndrome (IRIS). The risk of IRIS is 
higher when antiretroviral therapy is initiated before the end of the 
induction phase of treatment (79, 80). 

HIV Meningitis 

It is a self-limiting illness; aseptic meningitis typically occurring at the 
time of seroconversion (81). HIV directly causes meningitis. Treatment is 
supportive. 

HIV Myelopathy (or Vacuolar Myelopathy) 

HIV myelopathy is a late complication of HIV infection. It commonly co-
exists with HAD and peripheral neuropathy. It is clinically and 
histopathologically similar to the subacute degeneration of the cord seen in 
vitamin B12 deficiency (82). Both disease conditions affect the dorsal 
column and lateral tracts.  A metabolic disorder of the vitamin B12-
dependent transmethylation pathway has been implicated in HIV 
myelopathy (83).  

Symptoms begin in the lower limbs because the thoracic segments of the 
cord are the first to be affected. The usual presentation is progressive leg 
weakness associated with stiffness, sensory loss and sphincteric 
dysfunction (84). Affectation of the dorsal column presents as loss of 
vibratory and proprioception sensation in the lower limbs, sensory ataxia 
and a positive Romberg sign. Involvement of lateral corticospinal tracts 
presents as spastic paraparesis, extensor plantar response. Sphincteric and 
erectile dysfunctions result from the affectation of autonomic fibres within 
the spinal cord. Prominent back pain and a definite sensory level suggest 
another diagnosis. 

Histology reveals asymmetric vacuolation and myelin pallor involving 
dorsal and lateral tracts commonly in the thoracic cord segment. The 
serum level of vitamin B12 is usually normal. 
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HIV myelopathy has no definitive treatment. Symptomatic management is 
the mainstay of treatment. Physiotherapy and muscle relaxants (e.g., 
baclofen, tizanidine) improve spasticity. Sildenafil, if not contraindicated, 
can be used for erectile dysfunction. Imipramine and Oxybutynin are used 
in treating urinary incontinence and frequency respectively. 

Peripheral Nervous System Disorders in HIV 

Peripheral Neuropathy 

Distal Sensory Polyneuropathy (DSP) 

DSP is the commonest form of peripheral neuropathy seen in HIV+ 
patients (85-87). There are two forms; HIV-mediated DSP and ART-
related DSP. These two are indistinguishable clinically or by laboratory 
investigations. While HIV-mediated DSP is typically seen in advanced 
immunosuppression when the CD4 count is <200 cells/uL, ART-related 
DSP can develop at any stage of the disease in patients on ART 
particularly the dideoxynucleoside reverse transcriptase inhibitors e.g., 
stavudine (d4T), didanosine (ddl), and zalcitabine (ddc). DSP in this case, 
is probably due to mitochondrial toxicity that is associated with these 
drugs. 

HIV-mediated DSP may result directly from the infection of the dorsal 
root ganglia by HIV or indirectly from the neurotoxicity caused by the 
inflammatory cytokines and free radicals released by infected 
macrophages (88). The risk factors include male sex and older age >50 
years, a low CD4 count and a high viral load, diabetes, height, d4T 
exposure, and substance abuse (89-94). Statin use may be protective (92). 

The clinical presentation usually is a symmetrical painful, burning 
sensation in the lower limbs following a stocking distribution, though in 
the advanced stage of the disease the glove distribution may be observed. 
There is a loss of sensation to temperature and pinprick but preservation of 
joint position sense. Allodynia and hyperalgesia are common. Ankle and 
knee reflexes are depressed or absent. Distal weakness may be present in 
advanced disease. Autonomic dysfunction commonly co-exists (95). 

Investigations are done to exclude other aetiologies of peripheral 
neuropathy such as diabetes mellitus or vitamin B12 deficiency. Nerve 
conduction studies reveal features in keeping with axonal neuropathy. 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Adekunle Fatai Mustapha and Oluyemi Mary Adebanjo 309 

Drugs used for the general management of neuropathic pain are employed. 
Mild analgesics may control the mild form of the disease. Other classes of 
drug include; anticonvulsants (gabapentin, pregabalin, lamotrigine); 
antidepressants (amitriptyline, duloxetine); and topical agents (capsaicin, 
lidocaine). Aside from gabapentin and a high concentration capsaicin 
patch (96-98), many of these agents were not found to be significantly 
more effective than a placebo in controlled trials (99-101). In ART-related 
DSP, the dideoxynucleosides are either replaced or the dose reduced 
without compromising virologic control. 

HIV-Associated Multiple Mononeuropathy 

It can occur at any stage of HIV infection. Early multiple 
mononeuropathy, a self-limiting disease may present at the time of 
seroconversion, in which case, immune-mediated mechanisms are 
implicated (102). Late multiple mononeuropathy is typically seen when 
the CD4 count is 50 cells/uL and is associated with infectious agents, 
particularly cytomegalovirus (103-105). 

It manifests as multiple asymmetric sensory and motor deficits involving 
cranial nerves, nerve roots and peripheral nerves. The facial nerve is the 
most commonly affected cranial nerve (106). 

Peripheral nerves such as the median nerve (carpal tunnel syndrome), the 
common peroneal nerve (foot drop), the lateral femoral cutaneous nerve 
(meralgia paresthetica), and the phrenic nerve (diaphragmatic paralysis) 
can be affected (72). 

A polymerase reaction of a blood sample for CMV should be considered 
in severe cases. Investigations for hepatitis B, hepatitis C, lymphoma, 
diabetes mellitus, and cryoglobulinaemia should be considered. Nerve 
conduction studies show features of axonal degeneration. 

Corticosteroids, intravenous immunoglobulin, and plasmapheresis are 
available options of treatment (107, 108). Disease secondary to CMV 
infection is treated with ganciclovir or foscarnet. 

Inflammatory Demyelinating Polyneuropathy 

HIV infection can present with either acute or chronic inflammatory 
demyelinating polyneuropathy (AIDP or CIDP). AIDP (also known as 
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Guillain-Barre Syndrome) is common during seroconversion while CIDP 
can occur at any stage of HIV infection (109-111). 

Typical presentations include ascending weakness, hyporeflexia/areflexia, 
autonomic dysfunction, cranial nerve palsies, and minor sensory deficits. 

There are elevated protein concentration and lymphocytic pleocytosis on 
CSF analysis. This is in contrast to AIDP seen in HIV-negative patients 
where the CSF is acellular despite an elevated protein concentration. 
Features of electrophysiology are consistent with primary demyelination, 
often with secondary axonal degeneration. Treatment is the same as in 
HIV-negative patients; intravenous immunoglobulin or plasmapheresis. 
The use of a steroid is the third option in the case of CIDP. 

Progressive Polyradiculopathy 

Progressive polyradiculopathy, a late complication of HIV infection, 
typically results from CMV infection. It is common at a CD4 count of 
fewer than 50 cells/uL (112). Other causes of polyradiculopathy in HIV 
patients include herpes simplex virus type 2, tuberculosis meningitis, 
syphilis, varicella-zoster virus and spinal lymphoma (113-115). It presents 
as cauda equina syndrome; severe pain, paraesthesia, asymmetric 
weakness of the legs; occasionally the arms in advanced cases, “saddle” 
anaesthesia, and bowel and bladder dysfunction (116).  

CSF findings in CMV-polyradiculopathy are pleocytosis (predominantly 
polymorphonuclear neutrophils), decreased glucose level, a markedly 
elevated protein level and a positive polymerase chain reaction for CMV 
(72). MRI with contrast may show non-specific enhancement of the nerve 
root. Investigations to exclude other aetiologies; herpes simplex virus, 
varicella-zoster virus, and lymphoma should be considered in patients in 
whom CMV has been excluded. 

CMV polyradiculopathy is treated with intravenous ganciclovir (5 mg/kg 
12 hourly) or foscarnet (90 mg/kg 12 hourly) for 3-6 weeks followed by 
lifelong use of valganciclovir and foscarnet (72). Cidofovir in combination 
with HAART is also effective (117). Agents such as gabapentin, 
pregabalin, amitriptyline, lamotrigine, and duloxetine are used for the 
symptomatic relief of neuropathic pain.  
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Autonomic Neuropathy 

Autonomic neuropathy commonly coexists with HIV DSP; more than half 
of HIV DSP patients are affected (118). The clinical presentations include 
orthostatic hypotension, xerostomia, xerophthalmia, urinary incontinence, 
sexual dysfunction, gastroparesis, diarrhoea, constipation, sluggish 
pupillary reaction and sweating abnormalities (119). 

Diffuse Infiltrative Lymphocytosis Syndrome (DILS) 

It is a multisystemic disease characterized by CD8 T-cell lymphocytosis 
and the infiltration of organs by CD8 T-lymphocytes. It is similar to 
Sjogren syndrome, though in contrast to DILS, the infiltrates in Sjogren 
syndrome are predominantly CD4 T-cells (120). DILS is common among 
middle-aged African-American men (121), though the disease is becoming 
less prevalent with the widespread use of HAART (122). The most 
commonly infiltrated organ in DILS is the salivary gland (121). Other 
extraglandular sites include the lungs, muscle, liver, the peripheral nerves 
and the kidneys. The presentation is similar to Sjogren syndrome; parotid 
gland enlargement, xerostomia, and xerophthalmia. Myositis, lymphocytic 
interstitial pneumonia, peripheral neuropathy, interstitial nephritis, and 
hepatitis may occur with the involvement of muscles, lungs, peripheral 
nerves, kidneys and the liver respectively (121, 123-125). 

Diagnosis is made when an HIV-positive patient has bilateral salivary 
gland enlargement, or xerostomia for more than six months with 
histological evidence of lymphocytic infiltration of the salivary or lacrimal 
gland in the absence of neoplastic or granulomatous involvement (120). 
The mainstay of treatment is the initiation of HAART (126). 
Corticosteroids are considered in patients with significant symptoms 
(122). 

HIV-Associated Neuromuscular Weakness Syndrome 

It presents with ascending weakness similar to what is seen in AIDP but 
occurs in the setting of high serum lactate and lactic acidosis in patients on 
nucleoside antiretroviral therapy (127). Systemic symptoms such as 
fatigue, nausea, vomiting, weight loss, and abdominal distention are also 
present. A possible underlying pathophysiology is mitochondrial toxicity 
associated with nucleoside analogues. Treatment is supportive and 
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includes the discontinuation of the nucleoside ART and medical 
management of the lactic acidosis. 

HIV-Associated Myopathy 

HIV-associated myopathy though uncommon, can occur at any stage of 
HIV infection (128). Causes include Zidovudine therapy, polymyositis, 
opportunistic infections (pyomyositis), vasculitis, and HIV-wasting 
syndrome. Clinical features include myalgia, muscle weakness (focal or 
symmetric proximal weakness), and fever (in myositis secondary to 
bacterial or fungal infection). In HIV-wasting syndrome, there is 
involuntary weight loss and generalized muscle wasting in the setting of 
chronic diarrhoea and fever. Serum creatine kinase is elevated in most 
cases. It is normal for HIV-wasting syndrome. Ragged-red fibres on the 
muscle biopsy suggest mitochondrial toxicity due to nucleoside analogues. 
The mainstay of treatment is to address the underlying cause e.g., 
withdrawal of Zidovudine in the case of Zidovudine-induced myopathy, 
the use of corticosteroids in inflammatory myositis, the use of 
antimicrobials for infectious cases, and the use of anabolic steroid for 
HIV-wasting syndrome. 
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T2 MRI showing cerebral atrophy as evidenced by prominent gyri and 
sulci, dilatation of the ventricles with periventricular flaring 

 
 
Figure 1: HIV-Associated Dementia 
Available from: https://radiopaedia.org/articles/hiv-associated-dementia [Accessed 
on March 7, 2018] 
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T2 MRI showing hyperintense multiple white mater lesions and evidence 
of cerebral atrophy 
 

 
 
Figure 2: Progressive multifocal leukoencephalopathy 
Available from:  
https://radiopaedia.org/articles/progressive-multifocal-leukoencephalopathy 
[Accessed on March 7, 2018] 
 
MRI T1 post-contrast axial view of the brain showing multiple ring-
enhancing lesions in the right cerebral hemisphere with minimal shift of 
midline to the contralateral side. There are another two regions of patchy 
enhancement at the grey-white matter junction of the left cerebral 
hemisphere 
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Figure 3; CNS toxoplasmosis 
Available from:  
http://neuroradiologyteachingfiles.com/bfa.html [Accessed on March 7, 2018] 
 
T1 MRI post-contrast axial view of the brain showing a homogenously 
hyperintense periventricular lesion with mass effect evidenced by 
compression of the posterior horn of the right lateral horn 
 

 
 
Figure 4; Primary CNS lymphoma 
Available from:  
https://radiopaedia.org/articles/toxoplasmosis-vs-lymphoma [Accessed on March 
7, 2018] 
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HIV and mental health have a longstanding history but the recent 
advancement in the diagnosis and treatment of HIV/AIDS has transformed 
the infection from an invariably fatal disease to a manageable chronic 
illness. This has implications for the mental health of people living with 
the infection. This review highlights the complex relationship that exists  
between HIV/AIDS and mental health and the different mental health 
issues that could complicate HIV infection. It explores the implications of 
recent advances made in the treatment of HIV/AIDS for the mental health 
of those affected. In addition, the diagnosis and treatment of mental 
disorders in people living with HIV and AIDS are examined. The 
availability of mental health care and barriers to the care of the mental 
health of people living with HIV/AIDS, especially in the low- and middle-
income countries are also highlighted. 

Psychosocial issues have been intimately related to Human 
Immunodeficiency Virus (HIV) infection since it was discovered in 1981. 
In the early phase of the discovery of HIV/Acquired Immune Deficiency 
Syndrome (AIDS), a psychiatric consultation was sought for difficult to 
treat patients or those with obvious mental health issues like; depression, 
withdrawal, confusion and refusal of treatment despite illness progression. 
Staff and family members ostracized those affected because of their severe 
fear of contracting an illness which had an unclear aetiology and a mystic 
perception. The negative reactions from staff and family members 
increased the distress of those affected resulting in a significant 
psychological impact. These patients frequently became withdrawn and 
unresponsive which necessitated the invitation of mental health specialists 
(1). The recent advancement in the management of HIV/AIDS has 
transformed it from an invariably fatal disease to a manageable chronic 
medical condition allowing sufferers to live longer. 
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Mental health issues significantly influence the presentation, treatment and 
outcome of many chronic medical conditions including HIV/AIDS (2). 
The burden of a mental health problem in the presence of another chronic 
medical condition is enormous; it creates a barrier to care, impedes 
adherence to treatment and increases healthcare utilization (3). Mental 
health issues have consistently been reported as prevalent in HIV/AIDS 
since it was first recognized (4). 

The relationship between HIV/AIDS and mental health is complex; with 
mental health issues occurring both as the consequences of and a 
predisposition to the infection. The psychological and behavioural issues 
associated with HIV/AIDS can be broadly categorized into two types. The 
first group may result from the direct effect of the virus on the brain, or the 
secondary effect of opportunistic infections related to AIDS or an adverse 
effect of antiretroviral drugs. These are usually referred to as 
Neuropsychiatric disorders; an example in this category is the AIDS-
dementia complex. The second group usually results from the 
psychosocial consequences of the infection. The diagnosis of HIV 
infection results in significant psychological distress in many individuals 
(5). Many individuals experience some form of emotional distress from 
the time they consider going for HIV testing (6, 7) because of the 
implication of having a positive test result. The diagnosis of HIV or AIDS 
comes with serious implications like discrimination and stigmatization (8, 
9) as well as a possibility of a fatal outcome. Psychological issues may 
arise from the burden of having a chronic disease, experiencing HIV-
related bereavement, a deteriorating health condition and social 
difficulties. 

People with mental disorders have a higher risk of contracting HIV 
infection than the general population (10, 11). Conversely, some HIV 
vulnerable groups like injection drug users (IDU), homosexuals and sex 
workers are known to have higher rates of psychiatric disorder than the 
general population. The seroprevalence of HIV among patients with 
mental disorders is significantly higher than that reported in the general 
population (12-14). Possible reasons adduced to this include engagement 
in high-risk sexual behaviours like; unprotected sex, having multiple 
sexual partners, sexual abuse, sex trading, inconsistent condom use and 
needle sharing in those with substance use disorders (15, 16). 

Different studies across the world have reported a high rate of psychiatric 
morbidity among patients with HIV (3, 17-20). In a study by Bing et al. 
(2001) in the United States (US), about half of the respondents screened 
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positive for a psychiatric disorder (21). In India, 49% screened positive 
compared with only 9% among healthy controls using the General Health 
Questionnaire (GHQ) (18). Adewuya et al. (2007) in Nigeria reported a 
prevalence of 59.1% of psychiatric disorders among HIV-positive 
individuals compared with 19.5% among the HIV-negative control (20). 
Commonly reported disorders among the population with HIV were mood 
disorders especially depression, anxiety disorders and alcohol and 
substance use disorders (22). 

The advent of antiretroviral therapy (ART) revolutionized the management 
of HIV/AIDS with a significant reduction in morbidity and mortality (23). 
There has been a significant reduction in the incidence of some 
neuropsychiatric disorders associated with HIV like AIDS dementia 
complex since ART was introduced (24, 25). The improvement in HIV 
care following the introduction of ART has however not been associated 
with a reduction in a certain aspect of psychiatric morbidity especially 
those resulting from the indirect effect of the infection viz-a-viz the 
psychosocial sequel of HIV infection (24, 26, 27). 

Despite the high prevalence and burden of mental health issues in HIV 
infection, recognition and treatment are still largely suboptimal especially 
in sub-Saharan Africa where the burden of HIV is concentrated. 

Mental Disorders associated with HIV/AIDS 

Depressive disorders 

Depressive illness has been consistently reported as the most common 
mental disorder in people living with HIV/AIDS (PLWHA) in the high- 
and low-income countries of the world (20, 21, 28). It is characterized by 
undue sadness, reduced energy, loss of interest, sleep abnormalities, 
suicidal ideation, poor concentration, appetite changes, ideas of guilt, ideas 
of self-harm, and reduced self-esteem. Depression is associated with poor 
treatment adherence (29-31), faster disease progression, poorer quality of 
life and increased morbidity and mortality in PLWHA (32, 33). 

Despite the burden associated with depression in HIV and the availability 
of effective treatment, diagnosing depression in PLWHA could be 
difficult. This is because the somatic symptoms of depression which 
include appetite changes, reduced energy, etc., sometimes overlap 
symptoms of HIV/AIDS. Moreover, patients hardly disclose affective, 
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cognitive and behavioural symptoms because they were unaware they 
could be due to a treatable psychiatric disorder (5). 

Alcohol and Substance use disorders 

Psychoactive substance use problems are highly associated with 
HIV/AIDS, either as a risk factor for the infection or an aftermath of it. 
Substance use problems are a major risk for the spread of HIV (34). 
Hazardous drinking and substance use disorders are common among 
PLWHA (21, 35). Any form of substance use disorder predisposes an 
individual to a greater risk of contracting or transmitting HIV infection 
(36). Individuals with HIV/AIDS who have substance use disorders are 
more likely to engage in HIV risky behaviours thereby increasing the risk 
of infecting others with HIV. The likelihood of an HIV-positive person 
abusing a psychoactive substance is substantially high; as such individuals 
find solace in drugs to combat the negative emotions experienced 
following the diagnosis (37). 

In a large representative sample of PLWHA in the United States, nearly 
half of the sample reported using an illicit drug in the preceding 12 
months. Twenty-five per cent reported the use of an illicit drug other than 
marijuana while 12% had drug dependence. Factors independently 
associated with drug dependence in this study were younger age group and 
not living with a spouse (21). HIV persons who are heavy alcohol drinkers 
are more likely to have other psychiatric disorders than those who do not 
use alcohol (21). Alcohol use is an important predictor for non-adherence 
to HAART (38). Rosenberg et al. (2001) identified substance use as one of 
the major correlates of HIV/AIDS risk behaviour in individuals with 
severe mental illness (39). 

Anxiety disorders 

Anxiety disorders have been found to be a common co-morbidity of 
HIV/AIDS. Different types of anxiety disorders that have been reported 
among PLWHA include generalized anxiety disorder, panic attack, 
agoraphobia, social phobia, specific phobia, obsessive-compulsive 
disorder and post-traumatic stress disorder. Els et al. (1999) in South 
Africa found panic disorder to be the commonest anxiety disorder among a 
sample of 100 clinic patients, followed by generalized anxiety disorder 
while the least was obsessive-compulsive disorder (40). Contrary to 
predominant panic disorder in the South African study, generalized 
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anxiety disorder was more prevalent in a study by Bing et al. (2001) in the 
United States (21). 

Psychotic disorders 

Symptoms of psychosis are delusions, hallucinations and disorganized 
behaviour. Psychotic disorders are severe but uncommon. Prevalence of 
new onset psychosis in patients with HIV varies depending on the stage of 
the disease (41). Psychotic symptoms could also arise from organic causes 
like delirium, a side effect of antiretroviral medications, opportunistic 
infections and cerebral neoplasm (41, 42). Lower doses of antipsychotic 
medication are recommended in HIV infection because PLWHA are often 
sensitive to the side effects of these drugs (41, 43). 

Suicidality in the patient with HIV 

A significant suicidal risk is associated with HIV/AIDS (44). Schlebusch 
and Govender (2015) reported an elevated suicidal risk in HIV 
seropositive patients 6 weeks after Voluntary Counselling and Testing 
(VCT) compared with their risk 72 hours after diagnosis (45). The level of 
risk according to different reports depends on the sociodemographic, 
psychological and illness factors. Sociodemographic variables with a 
significant association with greater suicidal ideation were; female gender, 
unemployment and low educational level (46-48). Psychological correlates 
of suicidality include hopelessness and depression (47). 

Adjustment disorder 

Adjustment disorder is also a common diagnosis in individuals with the 
diagnosis of HIV/AIDS (4). Adjustment disorder is a diagnosis of 
exclusion. The diagnosis is made when an individual develops significant 
psychological and behavioural symptoms, following stressful life events 
that do not meet the diagnostic criteria for another psychiatric diagnosis. 

HIV risk in patients with mental disorders 

Studies have shown that patients with mental illness are more prone to 
high-risk behaviour that could lead to them acquiring or transmitting HIV. 
Evidence available is more in support of severe mental illness like 
schizophrenia (49). In a study conducted on outpatients with severe mental 
disorders in southwestern Nigeria, the prevalence of HIV high-risk 
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behaviour was 48%. (50). About 90.2% of the respondents had 
schizophrenia and related psychotic disorders while the rest had affective 
disorders (50). There are more conflicting reports for anxiety and 
depression which are more prevalent mental disorders among those 
infected with HIV. A meta-analysis conducted by Crepaz and Marks 2001 
to examine the impact of depression and anxiety on high-risk sexual 
behaviour found little evidence to support the assertion (51). 

Consequences of untreated mental disorders in HIV 

Untreated mental disorder in individuals with HIV/AIDS is a barrier to the 
initiation of antiretroviral medications in those that are eligible (52). Poor 
adherence to antiretroviral drugs is common in PLWHA who have co-
morbid mental health and substance-use problems (30, 53). Sub-optimal 
adherence is a public health problem as it is associated with increased viral 
load and the development of resistant strains of the virus. Furthermore, the 
presence of mental health problems is associated with poorer quality of 
life (54, 55). 

Prompt recognition and treatment of mental disorders in patients with 
HIV/AIDS improve the outcome. However, mental health issues are 
poorly recognized in patients with HIV (28, 56). Reasons for poor 
detection may sometimes be related to the symptomatology of HIV which 
is sometimes similar to that of mental health disorders like depression; 
others may be related to the stigmatization of mental illness or the poor 
availability of mental health resources in low- and middle-income 
countries. 

Management of mental health issues in HIV 

One of the reasons that pre- and post-test counselling is recommended for 
HIV testing was the serious emotional and psychological consequences 
following the diagnosis (7). The World Health Organization (WHO) 
recommends that mental health care is integrated into the management of 
people living with AIDS (57). It is essential to screen patients with 
PLWHA for common mental health disorders because they hardly 
volunteer information concerning their mental state (27). 

Mental health care has been integrated into HIV treatment in high-income 
countries because of the established association between mental health and 
HIV. Integration of mental health into HIV care in low- and middle-
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income countries is hampered by several factors including poor health 
resources, stigmatization, poor funding, low prioritization of mental 
health, etc. (58, 59). 

The outcome of proper management  
of mental health problems in HIV 

Studies have established that treatment of mental health problems in 
patients with HIV improves the outcome. Yun et al. (2005) reported 
improvements in adherence to antiretroviral therapy among depressed 
HIV-infected patients who were treated with antidepressant medications 
compared to those who were not treated (60). Effective treatment for 
substance use and dependence resulted in decreased HIV risk behaviour, 
improved adherence to antiretroviral medication and a better outcome (61, 
62). 
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COUNSELLING IN HIV/AIDS 

SUNDAY O OLAREWAJU 
AND OLUWAPELUMI D ADEYERA 

 
 
 
Good counselling assists people to make informed decisions and cope 
better with their health conditions, helps clients to identify potential 
solutions to problems which can cause emotional turmoil, strengthens self-
esteem, promotes behavioural change and optimal mental health, and helps 
them to lead more positive lives as well as prevent further transmission of 
HIV. In order to achieve this objective, health care workers involved in the 
provision of HIV/AIDS counselling to clients within or outside health 
facilities must be equipped with information on the 3Cs Principles of 
Counselling and Testing – Counselling, Confidentiality and Consent – to 
be observed, the procedures to be followed during pre-test and post-test 
counselling to prepare the patient or client for any type of result, whether 
negative or positive, the different models through which HIV counselling 
and testing are delivered as well as the challenges encountered in the 
delivery of an effective counselling and testing session. The facts are 
outlined in different sub-sections of this chapter (Counselling in HIV 
Settings, 3Cs Principles of Counselling and Testing, and Ethical Principles 
and Barriers to Effective Counselling and Testing), hoping that such 
information will be useful in reducing the transmission of the infection 
through standard HIV counselling and testing practice.  

Counselling is a confusing term with a different meaning for different 
people. According to the Concise Oxford Dictionary, it is the process of 
assisting and guiding clients especially by a trained person on a 
professional basis to resolve personal, social or psychological problems or 
difficulties (1). 

Counselling can only be viewed as a confidential dialogue between a 
counsellor and a client(s) aimed at helping the client cope with a difficult 
situation through informed decision-making. It helps clients identify 
potential solutions to problems which cause emotional turmoil, improve 
communication and coping skills, strengthen self-esteem and promote 
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behavioural change and optimal mental health. Counselling is not about 
giving advice or having a conversation. It is not information giving or a 
search for diagnosis.  

The following steps are involved in counselling processes: 

1. Identification and an appropriate response to feelings, thoughts and 
actions or behaviours and relationships;   

2. Acceptance of the client’s perceptions and feelings;  
3. Confidentiality and privacy;  
4. Being voluntary; 
5.  Avoidance of self-disclosure; 
6. Communication. 

 
It is different from advice because it focuses on the client’s feelings and 
helps the client figure out what to do while the counsellor spends more 
time with the client. In addition, it is different from health education 
because it is a two-way interaction between a client/counsellee and a 
counsellor while health education is usually a one-way process. However, 
in health education, accurate information about a subject matter is 
provided to a person or a group of people to make them more 
knowledgeable about the subject, so that they can make informed choices 
while in counselling, the counsellor works together with the counsellee to 
find solutions that are appropriate to their situation. This is thus helping 
clients to gain confidence in their ability to make decisions and to find 
solutions to their problems. Counselling is guided by the principles of 
confidentiality, acceptance and individualism, as well as non-judgment, 
self-determination, controlled emotional involvement, and purposeful 
expression of feelings. 

Counselling in HIV/AIDS Settings 

HIV counselling and testing are an integral part of HIV/AIDS. Without 
HIV counselling and testing, diagnosing HIV may not be possible except 
when an individual comes down with some of the known symptoms of the 
disease. Notwithstanding, counselling helps a patient cope with the 
possible outcome of the HIV test and make informed decisions as well as 
evaluate their behaviour and its consequences. For instance, a negative test 
result offers an opportunity to reinforce the importance of safe and risk-
reducing behaviour while those with a positive result are referred to other 
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centres where they can access treatment and other supportive services 
necessary for survival and development.    

The goals of counselling and testing in an HIV setting are as follows: 

• Prevention of HIV transmission 
– From a +ve tested person to a -ve or untested partner/s; 
– From a +ve tested pregnant woman to a child; 
– From a +ve or untested partner/s to -ve tested persons. 

• Early uptake of services 
– Counselling for positive living;  
– Social support; 
– Legal advice; 
– Future planning;  
– Medical care; 
– Family planning; 
– Emotional care. 

• Societal benefits  
– Reduction of stigma; 
– Promote awareness; 
– Support human rights. 

• Increase adherence to 
– ARV therapy; 
– Preventive services; 
– ARV regimens for PMTCT; 
– Infant feeding options.  

3CSPrinciples, HIV Counselling and Testing Procedures 

The 3Cs principles to be observed in all types of counselling and testing 
entail Counselling, Confidentiality and Consent. The counselling and 
testing procedure entails three distinct components namely pre-test 
counselling, testing and post-test counselling.   

Pre-test counselling, done before blood is taken for the HIV test, is meant 
to prepare the individual for the test and assess the risk level to HIV virus 
that the person possesses. It also helps one to anticipate the result, whether 
it turns out to be HIV positive or negative (2). 

The following steps are involved while carrying out pre-test counselling. 
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Step 1: The first step entails introducing the clients to the process of HIV 
counselling and testing by a trained counsellor, with special emphasis on 
the confidentiality of the test result to make the client feel comfortable 
with the procedure.   

Step 2: In the second step, the counsellor obtains information on the 
client's personal characteristics, personal habits/risk such as smoking or 
drug use and other relevant medical and testing history (past and present) 
which is entered into the HIV client intake Register.  

Step 3: Here, an individual risk assessment and risk reduction and the 
client’s knowledge, misconceptions and misunderstandings on issues 
related to HIV/AIDS are addressed. In addition, risky behaviour such as 
sexual history (issues related to a steady partner, a husband/wife, a 
boyfriend/girlfriend, other partners, condom use, etc.), as well as the 
history of past illnesses, previous blood transfusion, sexually transmitted 
infections, etc., are explored and strategies for reducing the risk are 
discussed.   

Also, clients are assessed on their understanding concerning the test, 
whether positive or negative, its personal implications and its meaning. 

Education is provided by the counsellor on safer sex practices (including a 
condom demonstration when appropriate) and healthy lifestyle practices.  

Step 4: The benefits of HIV testing, the duration of the test, the meaning 
of positive and negative results, and the concept of the window period are 
explained by the counsellor to clients at this stage.  

Step 5: At stage 5, the counsellor helps the client to consider his/her 
options in terms of acceptance of the decision to carry out the HIV test. 
The counsellor also encourages his/her clients to discuss HIV testing with 
their partner and to encourage the partner to come for counselling and 
testing with him/her.   

Step 6: Here, informed consent is explained and obtained and other 
supportive measures are identified. An arrangement is made between the 
counsellor and the client on when to come in for post-counselling 
sessions.  

The second component is the taking of the blood sample and the test by 
using rapid test kits. According to the HIV testing algorithm, reagents are 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Counselling in HIV/AIDS 342

used and the testing is done in series, i.e., one test before another. The 
reagents used according to the national guideline are Determine for 
screening, Unigold for confirmation and Stat Pack as the tiebreaker. 
Individuals who are non-reactive to the Determine reagent are said to have 
a negative result and are asked to come back in 3 months’ time to exclude 
the window period. On the other hand, individuals who are reactive to 
Determine are further tested with Unigold to confirm their positivity. 
Candidates with a discordant result, i.e., reactive to Determine and non-
reactive to Unigold, are subjected to further testing with the tiebreaker 
reagent i.e., Stat Pack which gives the final accurate result. The last 
component is post-test counselling which involves disclosure of the result, 
counselling and referrals, depending on the outcome. It has two major 
components depending on whether the result is positive or negative.  

Ethical Principles in Counselling and Testing 

Counselling in HIV requires that the ethical requirements are followed and 
adhered to (3). The ethical principles in HIV counselling follow the ethical 
principles in counselling: 

 Autonomy: This follows the respect for a person’s freedom to make 
his or her own decisions. Individuals are free to choose their own 
way and their self-determination must be respected. In HIV 
counselling, the choice of the client must be respected by all means 
as clients are believed to have the ability to make their own 
decisions after they are given enough information (4, 5).  

 Informed consent: Informed consent in HIV counselling follows 
the principle of respect for autonomy. Obtaining informed consent 
from the client cannot be over-emphasized. It forms the basis for 
“voluntary counselling and testing” bearing the “voluntary” 
component of the service. Beyond ethics, informed consent is a 
legal concept making it a vital component. The client must be 
capable of understanding risks and benefits, must be competent, 
able to make decisions on their own and be free of coercion or 
force. The provider must also provide all the necessary information 
for the client to make an informed decision and he or she is free to 
persuade, however, the client must not be pressurized (5-7).  

 Confidentiality: This is a legal obligation as much as it is a legal 
concept. The information between the provider and the client 
should be kept confidential by all means. The client should be 
informed that confidentiality will be kept in order to build trust. It 
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enables the client to open up and also to access the service knowing 
that their information will be kept confidential. Furthermore, unless 
stated otherwise by the client, it is not apt for the provider to 
disclose the results of HIV testing to a third party (8-10).  

 Beneficence and non-maleficence: Beneficence means to do good, 
be equal, proactive and in general do things that will benefit the 
client. Non-maleficence means to “do no harm”, that is not to 
intentionally inflict harm or do things that could put the patient at 
risk. This is important in HIV counselling as the client should not 
be at risk or in harm’s way for accessing the service (5,11).  

 Justice: This implies fairness and equity and not equality. This is 
not treating all individuals in the same way, rather, it is treating 
each according to their peculiarities (5, 11).  
 

While the above are the underlying principles for HIV counselling, there 
are exceptions to these principles. Furthermore, in some instances, an 
ethical dilemma occurs where there are two or more contending courses of 
action for the provider. When the provider chooses the course of action in 
an ethical dilemma, the ethical principles supporting the contending 
courses of action are thereby compromised (12). 

The principle of confidentiality has been found to contend with the 
principle of beneficence and non-maleficence in HIV counselling (13). 
This is such an instance where providers have to choose between keeping 
their patient's confidentiality thereby causing harm to the partner who is at 
risk or “doing no harm” to the partner, therefore, breaching the 
confidentiality of the patient (13). There is no clear-cut solution in solving 
an ethical dilemma (13). Some professionals use rational justification to 
evaluate the pros and cons of choosing one ethical principle over another 
while some make decisions based on their personal characteristics and 
moral beliefs. An integrated model to address an ethical dilemma was later 
proposed by making use of the morals, beliefs, experiences, and 
characteristics of the professional including the rational evaluation of each 
principle (12). A provider/counsellor has to take reasonable precautions, 
conduct a critical evaluation, and seek consultation in choosing a course of 
action as each situation has its own peculiarities (13).  

Barriers to effective HIV Counselling and Testing 

HIV counselling and testing are a way of effectively controlling HIV 
infection. They involve pre-counselling in order to help clients assess their 
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risk and determine whether or not to take the test; testing which involves 
the analysis of blood and body fluids for antigens to the infection; and 
post-counselling which helps and supports clients when they receive their 
results (12). Despite the ability of HCT services to control the infection, 
their uptake is still low in Nigeria (14, 15).  

Some of these barriers hindering people from accessing HCT include: 

 Personal factors like perceived invulnerability, lack of time, lower 
educational status, partner disapproval, denial, lack of the perceived 
benefit of testing, and fear (16-22). 

 System factors: limited access to HCT, cost, proximity, an 
inconvenient operating period, and poor staff attitude (16, 17, 23, 
24). 

 Societal factors: gender inequality, stigmatization, myths and 
misconception, and the cultural norm of silence (16, 17, 25).  
 

While accessing the HCT service, there are factors that can also impinge 
on the counselling process, some of which are: 

 Personnel factors:  
o There is a lack of trained staff (17).  
o Counsellors also have other roles in the health facility, 

therefore, they are swamped with work leaving little time for 
counselling duties. Counselling sessions are therefore not 
conducted or conducted hurriedly leaving the clients with 
inadequate information (17).  

o Emotional exhaustion or burnout for counsellors following a 
heavy workload (17). 

o The inability of providers to openly discuss all sexual and 
reproductive health issues (25) 

o Staff behaviour: some providers stigmatize, embarrass, isolate, 
judge and ignore clients (25). 

o Difficulty in following up (26). 
 Facility setting: There can be a lack of privacy in the discussion 

setting, distractions during sessions (17), a lack of infrastructure 
and laboratory materials, a lack of funding, and a lack of policies 
prioritizing counselling (17).  

 Individual factor: An inability for the client to relax and open up 
during the discussion, and not showing up for regular sessions (26).  
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Cultural beliefs and HIV 

People’s beliefs and culture cannot be separated from their health. The 
social patterns, norms and beliefs affect the way people experience 
illnesses and how they manage them. Culture impacts so much on health 
and health systems and HIV/AIDS is not an exception. In Nigeria for 
instance, there are some cultural practices and beliefs which influence 
HIV/AIDS. Some cultural beliefs could enhance the spread of the virus 
while others may inhibit its spread. Polygamy, female genital mutilation, 
widowhood inheritance, circumcision, and early marriage are some 
cultural beliefs which enhance the spread of HIV/AIDS. However, a high 
premium placed on virginity in Nigerian culture helps to inhibit the spread 
of HIV/AIDS through sexual transmission. Gender inequality as a cultural 
influence has been argued to either inhibit or fuel the spread of the virus. 
The restrictions that come with gender inequality limit the exposure of 
women and limit promiscuity while the lack of power and autonomy 
associated with gender inequality leads to women being exploited (27, 28).  
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Pharmacological treatment had been the mainstay of managing People 
Living with HIV (PLHIV) in nearly four decades of the disease, which has 
defied any cure. The World Health Organization (WHO) from time to time 
releases the “Rapid Advice” documents to member countries for them to 
follow, adapt, or adopt in managing HIV as a disease and to inform policy 
decisions. Thus, antiretroviral drug (ARVs) treatment modalities have 
changed over time. 

The goals of ARV are to reduce morbidity and prolong the life of PLHIV, 
to achieve a rapid and sustained suppression of the viral load, as well as to 
facilitate their ability to live positively and enjoy an improved quality of 
life. Since ARVs are not without side effects and toxicities are common, 
health care workers should become familiar with in-country guidelines on 
HIV management. This chapter provides an up-to-date modality for HIV 
treatment in developing countries as it affects different groups including 
adults, children, and pregnant women.  

As the world commenced the “HIV Test and Start” approach in 2017, all 
HIV-positive clients commenced antiretroviral therapy (ART) 
immediately once they were diagnosed as HIV positive. This approach has 
numerous advantages including early viral suppression. At the same time, 
there are implications for ARV availability most especially in developing 
countries where ARV accessibility is largely donor dependent. This also 
applies to the 2016 recommendations that Antiretroviral Therapy (ART) 
should be given to all People Living with HIV, with the objectives of 
reducing the risk of disease progression and achieving appreciable viral 
suppression. 
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Nearly four decades since the first case of HIV was reported, the disease 
has defied a definitive cure. Pharmacological treatment had been the 
mainstay of managing PLHIV. In the year 2010 alone, about 700,000 lives 
were saved due to ART (1). HIV is a chronic illness and drug resistance is 
not desired, it is necessary to ensure that PLHIV adhere to the 
recommended treatments, and health care workers follow the in-country 
guidelines in client management. Drugs employed in the treatment of HIV 
infection are generally referred to as Anti Retro-Viral drugs (ARVs), and 
the process of treatment is called Antiretroviral Therapy (ART). 

ARVs are usually used in drug combinations (multi-therapy) to cover the 
various mechanisms and points in HIV transmission. Antiretroviral 
combination therapy delivers better suppression of HIV replication; and 
significantly prevents the potentials of the resistance mutation genes and 
variants of the virus from developing (2). 

Goals of ART 

1. To reduce morbidity and prolong the lives of PLHIV: ARVs inhibit 
viral replication and lead to a significant boost in immunity, 
thereby preventing the occurrence of various morbidities associated 
with HIV infection as well as mortality from the disease. 

2. To improve the coping ability of PLHIV, their ability to live 
positively and improve their quality of life: HIV-positive clients on 
ARVs may have the opportunity of improved immunity provided 
by the drug to live a normal life and cope with social functions and 
societal responsibilities. 

3. To achieve rapid and sustained suppression of the viral load, and 
enhance immunity by increasing the CD4+ cell count: ARVs 
increase the CD4 cell count of clients, and the T-helper cell 
component of the white blood cells of clients leading to a boost in 
immunity.  

4. To prevent the development of opportunistic and other susceptible 
infections: ARVs prevent the occurrence of infections which 
otherwise would not have occurred in the presence of a functional 
immune system. Tuberculosis remains the most common 
opportunistic infection (OI) associated with HIV (3). 

5. Prevention of mother-to-child transmission (PMTCT) of HIV: 
ARVs prevent MTCT during any of the trimesters of pregnancy, 
childbirth, and the postnatal period when used either as treatments 
or as prophylaxis.  
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Mechanisms of action of ARVs 

ARVs work by interrupting the mechanism of HIV replication and 
transmission at one stage or another. Full details of HIV replication are 
available in the earlier chapter of this book. The summary of the 
mechanisms related here is as follows: 

1. At the binding site between the human CD4 cell and the virus: 
ARVs could prevent the fusion of these 2 entities. This prevents the 
subsequent release of the viral core into the cytoplasm of the host 
and inhibits viral replication at this stage. ARVs in this category 
operate under the mechanism of “Fusion inhibition”; and are called 
“Fusion Inhibitors.” 

2. At the point of synthesizing the reverse transcriptase enzyme: 
ARVs can inhibit the conversion or transcription of viral RNA into 
DNA. ARVs in this category operate under the mechanism of 
Reverse Transcriptase Inhibition, and are generally referred to as 
“Reverse Transcriptase Inhibitors.” 

3. Some ARVs inhibit viral replication by preventing viral attachment 
to the chemokine receptors (mainly CCR5 or CXCR4) on the T-cell 
surface. ARVs in this category operate under the mechanism of 
“Chemokine receptors antagonism.” 

4. At the point of producing the protease enzyme: ARVs have the 
ability of preventing HIV from being assembled and released from 
the infected CD4+ cells, thereby inhibiting the virus from further 
replication. ARVs in this category operate under the mechanism of 
“Protease inhibition”; and are referred to as “Protease Inhibitors.” 

5. At the point of transporting the double-stranded DNA into the 
nucleus of the host: ARVs can prevent the release of the 
“Integrase” enzyme and prevent subsequent viral integration into 
the chromosome of the host. ARVs in this category operate under 
the mechanism of “Integrase inhibition”; and are generally called 
“Integrase inhibitors.” 

Classes of ARVs 

Based on the various mechanisms of action discussed earlier, ARVs can be 
classified into 5 broad categories: 
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1. Reverse Transcriptase Inhibitors (RTIs): there are 3 subgroups of 
this class of ARV depending on their glycoprotein molecule 
background. These include 
a. Nucleoside Reverse Transcriptase Inhibitors (NRTIs): common 

examples include Zidovudine (ZDV or AZT), Lamivudine 
(3TC), Emtricitabine (FTC), Abacavir (ABC) and Stavudine 
(d4T). 

b. Non-nucleoside Reverse Transcriptase Inhibitors (NNRTIs): 
common examples include Efavirenz (EFV) and Nevirapine 
(NVP). 

c. Nucleotide Reverse Transcriptase Inhibitors (NtRTIs): 
Tenofovir (TDF) is the most common example in this category. 

2. Protease Inhibitors (PIs): examples include Lopinavir, Indinavir, 
Nelfinavir, Lopinavir+ ritonavir (LPV/r), and Ritonavir (RTV).  

3. Fusion inhibitors: an example is Enfuvirtide (T-20). 
4. Integrase inhibitors: common examples include Raltegravir, 

Elvitegravir and Dolutegravir. 
5. CCR5 inhibitors: an example is Maraviroc. 

 
Some ARVs were formulated by the pharmaceutical companies into 
“Fixed Dose Combinations” for ease of drug administration and oral 
consumption by clients. Such combinations reduce pill burden and 
increase adherence and effectiveness over the long-term (4). Common 
ARV combinations include: 

a) 3TC/d4T/NVP ZDV/ABC/3TC   
b) 3TC/NVP/ZDV 
c) ZDV/3TC    
d) 3TC/d4T 

 
Historically, the Nucleoside Reverse Transcriptase Inhibitor called 
Zidovudine (ZDV or AZT) was the first effective drug against HIV, and it 
was approved by the US FDA in 1987. The use of a single drug therapy 
may not achieve steady viral suppression and patients may still inevitably 
die from the inability of these mono-therapies to effectively boost 
immunity (5). 

When 3 or more ARV drugs from at least 2 different groups or classes of 
ARVs are combined, such a combination is called Highly Active 
Antiretroviral Therapy (HAART). Such combinations have been 
documented to cause a 60% to 80% decline in rates of deaths and 
hospitalizations related to AIDS (6). HAART is the standard drug 
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combination in the treatment of HIV towards effective viral suppression. 
In order for such combinations to halt disease progression, 2 NRTIs acting 
as a "backbone" and 1 NNRTI, or a PI acting as a "base” are desired (7). 

Recommendations for HAART = 2NRTI+1NNRTI  

Example is AZT+3TC+NVP 

Table 1: Properties and side effects of common ARVs (NRTIs) 
ARVs PREPARATION

S 
 DOSING PHARMACO

-KINETICS 
TOXICITY 

ZDV 
AZT 
 
Retrovir
* 

10 mg/ml oral 
solution, 
100 mg capsule, 
300 mg tablet 

Children: 
180-240 
mg/m2/dos
e bd to a 
max of 300 
mg/dose 
Adult: 250-
300 mg bd 

Oral 
bioavailability 
60%, no food 
effect 

Bone marrow 
suppression 
Anaemia, lactic 
acidosis. Do not 
use with HB <7 
g/dl. Cross 
reacts with d4T 
and should not 
be used 
together. Blue 
black 
discoloration of 
nails. 

3TC 
 
Epivir* 

10 mg/ml oral 
solution, 
100 mg, 150 mg 
tablets 

Children: 4 
mg/kg/dose 
to a max of 
150 
mg/dose 
Adult: 150 
mg bd or 
300 mg od 

Oral 
bioavailability 
86%, no food 
effect. Renal 
excretion 
unchanged 

Pancreatitis, 
liver toxicity, 
mild peripheral 
neuropathy. 
Discontinue 
with high serum 
amylase level 

FTC 
 
Emtriva* 

200 mg tablet Adult: 200 
mg od 

Oral 
bioavailability 
90%, no food 
effect. Renal 
excretion 

Minimal 
toxicity and no 
drug 
interactions 

d4T 
 
Zerit* 

1 mg/ml oral 
powder 
30 mg tablet 

Children: 1 
mg/kg/dose 
bd to a max 
of 430 
mg/dose 
Adult: 30 
mg bd 

Oral 
bioavailability 
86%, no food 
effect. Renal 
excretion 50% 

Generally, no 
longer in use 
due to major 
toxicity.  
Peripheral 
neuropathy, 
lipodystrophy, 
metabolic 
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syndrome, 
lactic acidosis, 
hepatitis, 
pancreatitis 

ABC 
 
Ziagen* 

20 mg/ml 
suspension 
300 mg tablet 

Children: 8 
mg/kg/dose 
bd to a max 
of 200 
mg/dose 
Adult: 300 
mg bd or 
600 mg od 

Oral 
bioavailability 
83%, no food 
effect but 
alcohol 
increases its 
level by 41%.   
Renal 
excretion of 
metabolites 
82% 

Hypersensitivit
y reactions 

*Trade name 

Table 2: Properties and side effects of common ARVs (NNRTIs, 
NtRTIs, PIs) 
TDF 
 
Viread* 

300 mg tablet Adult: 300 mg od Oral 
bioavailability 25-
39%, levels 
increase 40% with 
fatty meal, renal 
excretion, 
minimal toxicity 

EFV 
 
Sustiva* 

30 mg/ml syrup 
200 mg capsule 
600 mg capsule 

Children:19.5 
mg/kg/day syrup 
Adult: 600 mg od 
(800 mg od) when 
combined with 
Rifampicin in clients 
>60 kg 

Oral 
bioavailability 
42%, avoid high 
fat meals. It is 
metabolized by 
Cytochrome P450, 
14-34% excreted 
in the urine 

NVP 
 
Viramun
e* 

10 mg/ml 
solution 
200 mg tablet 

Children: 120 mg/m2 
od for 2 weeks, 
increased to a max of 
120-200 mg/m2 bd to 
a max of 
200/mg/dose  
Adult: 200 mg od for 
1st 2 weeks, then 
increase to bd dose 

Oral 
bioavailability 
>90%, no food 
effect. It is 
metabolized by 
Cytochrome P450, 
80% was excreted 
in the urine  
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LPV/r 
 
Kaletra* 

200 mg LPV/50 
mg r 

Adult: 400 mg 
LPV/100 mg r bd 

Bioavailability not 
determined, fat 
increases its AUC 
by 50-80%, take 
with food. It is 
metabolized by 
Cytochrome P450 

*Trade name 

Pre-ART evaluations 

Before HIV-positive clients commence the use of ARVs, it is important 
that certain information is obtained from the client and his or her case 
notes, and that the health care worker ascertains the readiness of the client 
to adhere to the prescribed drugs. There are basically two categories of 
pre-evaluation exercises to be carried out before commencing ARVs: (a) 
an initial clinical and laboratory evaluation; and (b) an adherence 
evaluation. 

Initial clinical and laboratory evaluation 

1. Correct HIV diagnosis: It is essential for the health care worker to 
ensure that the client was truly diagnosed HIV positive using the 
country’s guidelines. 

2. The WHO clinical staging: to ensure eligibility for ART. 
3. CD4 cell count: to also ensure eligibility for ART. 
4. Viral load level: to assess the current level in the system of the 

client. 
5. Clinical evaluation to exclude renal and cardiovascular diseases, 

pregnancy, anaemia, HBV, TB, Sexually Transmitted Infections, 
previous ARV use, tobacco and alcohol use, etc. 

6. ART eligibility: according to the country’s guidelines. 
7. Initial laboratory evaluation: haematological, blood chemistry, 

renal function test, liver function test, etc., as may be applicable. 
8. The presence of opportunistic infections most especially TB. 
9. The presence of co-existing diseases. 
10. The need for prompt referrals for other health services that may not 

be available within the health care setting. 
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ARV adherence 

Adherence is a term used to describe the patient’s behaviour in taking the 
right drugs at the right dose at the right time and at the right frequency, all 
based on a mutual agreement between the client and the health care 
provider. Adherence scores >95% are necessary in order to maximize the 
benefits of ART. Adherence is mandatory before the commencement of 
ART and throughout the treatment process. Based on the daily dose 
regimen, it is usually calculated as the number of doses of drugs taken as a 
percentage of the total number of doses prescribed, e.g., taking 9 out of 10 
prescribed doses = 90% adherence. Thus it is important that the health care 
worker conducts adherence counselling sessions (about 3 times) for clients 
as indicated. Self-reported adherence is not always reliable, thus the health 
care worker may have to rely on other indices such as the calculated 
adherence percentage, the pill count as well as the pharmacy pick up 
records to ensure that the client comes on every clinic day and eventually 
takes his drugs holistically. It is mandatory to consider adherence 
counselling sessions in the following circumstances: 

 During HIV education, counselling and testing services (HTS); 
 When discussing the benefits and risks associated with ART; 
 When assessing the readiness of patients before commencing 

ARVs; 
 When discussing how to identify and ameliorate the factors that 

might interfere with successful treatment adherence; 
 Referral services; 
 Shared decision-making: during adherence counselling, a client 

should be allowed to open their mind and make the final decision to 
commence ART (8). Such a decision would encourage an 
adherence level that would delay or avoid drug resistance, even 
achieve an undetectable viral load level (9). 

 
The inability of patients to adhere to ART may be due to some barriers 
such as communication difficulties between the client and the health care 
providers, language or literacy barriers, unstable living situations 
(including limited or absent social support), discomfort associated with the 
disclosure of HIV status, and inadequate knowledge about HIV. It is 
however important that the health care worker makes efforts to address the 
general concerns of the clients about ARVs. Some of these concerns 
include non-toleration of the drugs due to serious side effects, low blood 
levels of ARVs which could foster drug resistance (10), the development 
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of multi-drug resistant strains which can be passed onto others (11), and 
the high cost of ARVs (12). Even in developing countries where ARVs are 
donor dependent, the indirect cost could be high for clients with low socio-
economic status. 
 
ARV adherence counselling should be a continuous exercise for all clients 
on ARVs to ensure that the right numbers of the right drugs are taken at 
the right dose and at the right time. 

ARV treatments 

ART is perhaps the single most important accomplishment in the 
management of HIV infections since the illness has no cure. Claims of an 
HIV cure by some scientists and traditional health systems in some 
countries are not yet proven. There are numerous benefits of Antiretroviral 
Therapy, and these include: 

 The restoration of the immune function; 
 The preservation of the immune system; 
 Overall improvement of the health of the PLHIV; 
 The suppression of viral replication; 
 A decrease in the risk of mother-to-child transmission. 

 
Pharmacological treatments using ARVs must follow the country’s 
national guidelines. From time to time, the WHO releases the “Rapid 
Advice” documents to member countries for them to follow, adapt, or 
adopt in managing HIV as a disease and to inform policy decisions. It is 
expected that the relevant Technical Working Groups (TWGs) at country 
level review these WHO documents and advise national governments on 
the best line of action that suits their country, based on available evidence, 
resources and prevailing circumstances. Countries are also expected to 
have their own Standard Operating Procedures (SOPs) to guide 
stakeholders in HIV management, care and support. 

All persons who are eligible for ARVs should have access to baseline and 
periodic laboratory investigations, ongoing HIV adherence counselling 
and treatment monitoring and follow up for optimum care. For HIV 
treatments, it is important and beneficial to commence ART early. HIV 
treatments before 2015, as well as the September 2015+ new WHO 
recommendations which henceforth should be adopted by countries all 
over the world, would be discussed.  
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Rationale for early start of ARVs 

Several studies have supported the best practice of early ARV initiation as 
a panacea for effective viral suppression. In the NA-ACCORD study (13), 
it was found that patients who started ART at lower CD4 counts had a 
69% likelihood of having mortality. In 2015 the START (14) and 
TEMPRANO (15) studies also confirmed this benefit of longevity among 
those who commenced ART early. 

The immune system recovers faster in those who commence ART early 
(16), and there is a low prevalence of HIV-related cancers according to the 
2008 DAD study group (17). Though a minimal survival advantage was 
reported (18), those who commence ART at levels 500 cells/mm have 
several benefits (8, 19). In addition, accumulating evidence suggests a low 
prevalence of health complications, such as neuro-cognitive dysfunction 
(20) and cardiovascular disease (21). Generally, other benefits of early 
therapy include reduced morbidity and mortality (22, 23), a reduction in 
the occurrence of antiretroviral resistance (24), decreased risk of sexual 
transmission of HIV (25), and prevention of the development of a 
compromised immune system (26).  

Adult and adolescent ART 

(a) Recommendations for Adult and Adolescent  
ART up till 2015 September 

General criteria for initiating ART among adults: the guidelines for the use 
of antiretroviral drugs in the treatment of HIV have changed over time. 
Since the introduction of antiretroviral medications several years ago, it 
has been agreed by most clinicians that HIV-positive patients with low 
CD4+ cell counts should be treated. No consensus was reached relating to 
whether or not patients with high CD4+ cell counts should be treated (27). 
However, it was unanimously agreed that patients with advanced immune-
suppression (i.e., CD4+ cell counts less than 350/ L) should be treated 
(28). The WHO eligibility criteria for ART treatments could be 
summarized as follows: 

1. All HIV-positive people with a CD4 count less than 350 cells/mm3 
(including pregnant women) irrespective of the WHO clinical 
staging; 

2. The WHO clinical stages 3 and 4 irrespective of the CD4+ count; 
3. Co-infection with TB or HBV requiring treatments. 
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It is important to classify eligible treatment regimens as first and second 
line regimens and salvage therapy. 

1st line treatment regimen: Using HAART, the preferred regimens are 

AZT + 3TC + EFV (or NVP) 

TDF + 3TC (or FTC) + EFV (or NVP) 

AZT + 3TC + NVP 

The initial regimen preferred by the WHO for adults and adolescents with 
HIV as of June 30, 2013 (29) is TDF + 3TC (or FTC) + EFV. 

The WHO advice of June 2013 had been adopted in most countries up till 
2015. Because of an increased incidence of hepatotoxicity, Nevirapine 
should not be used in women with CD4 counts >250 cells/mm3 or men 
with CD4 counts >400 cells/mm3 

2nd line treatment regimen:  This is used when the 1st line regimen is no 
longer working effectively and the desired immunologic and virologic 
improvements are not achieved. It also depends on accessibility, and the 
availability of ARVs. A boosted PI + 2 NRTIs are always recommended. 

TDF + 3TC (or FTC) + LPV/r – if d4T or ZDV was used in the 1st line 
therapy. 

If TDF was used in the 1st line, then use AZT + 3TC + LPV/r in 
prescriptions. 

Some of the reasons for switching from the first to the second line 
treatment regimen include: toxicity, co-morbidities requiring treatments, 
pregnancy state, drug interactions and treatment failure. This failure could 
be: virologic failure (a viral load increase), immunological failure (the 
CD4 cell count declining) or clinical failure (symptoms adding up or the 
WHO clinical staging increasing or progressing, or opportunistic infection 
or malignancies showing up). The client should be on a good adherence 
state for 9-12 months before switching is considered. 

Salvage (or third line) therapy: This is used when the 2nd line drugs fail. 
Prescribing ARV combinations to implement this third line treatment 
category requires great pharmacological expertise and the use of newer 
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ARVs. Some of the drugs used here are still undergoing clinical trials and 
caution should be exercised when using them. 

(b) Adult and adolescent ART: New 2015+ WHO 
recommendations 

In September 2015, the World Health Organization (19) recommended 
that ALL patients with HIV irrespective of CD4 count should be offered 
antiretroviral treatment. Patient should be carried along in making therapy 
choices during adherence counselling in order to prevent viral resistance 
and promote adherence. 

To corroborate this evidence-based recommendation, the current US 
DHHS guidelines (8) published in April 2015 state that: 

 ALL HIV-infected individuals should be offered ART in order to 
reduce the risk of disease progression. 

 HIV-infected individuals should also receive ART for the 
prevention of transmission of HIV. 

 Patients should be offered the full benefits of adherence counselling 
during which the benefits and risks of therapy are discussed before 
starting ART. The importance of adherence should be continuously 
discussed. 
 

The preferred initial regimens for adults and adolescents in the United 
States are 
 

 TDF/FTC and raltegravir or dolutegravir (integrase inhibitors); 
 ABC/3TC (two NRTIs) and dolutegravir for patients who have 

tested negative for the HLA-B*5701 gene allele; 
 TDF/FTC, elvitegravir (an integrase inhibitor) and cobicistat 

(inhibiting the metabolism of the former) in patients with good 
kidney function (gfr >70); 

 TDF/FTC, ritonavir, and darunavir. 
 

Many countries (most especially the developing nations) have to switch to 
the new guidelines for the maximum benefits of their citizens. However, 
many countries may find it difficult to commence these new 
recommendations majorly because ARV supply is donor dependent, HIV 
funding is dwindling most especially from donor agencies and 
international partners, and there is a need for appreciable and adequate 
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logistic support to maintain the management of these newer generation 
ARVs. 

Paediatric ART 

Up until 2015, the general criteria for initiating ART among children were: 

Commence for stages 3 and 4 irrespective of the CD4 percentage cell 
count. 

Commence for stages 1 or 2 with the following: 

CD4+ <25% (<7500 cells/ul) for children less than 12 months. 
CD4+ <20% (1500 cells/ul) for children 12-35 months. 
CD4+ <15% (350 cells/ul) for children 36-59 months. 
CD4+ <15% (200 cells/ul) for children 5 years old. 

 
Under this regimen that was adopted based on earlier WHO rapid advice, 
ARVs are being given as follows, ZDV + 3TC + EFV or a PI as may be 
indicated. 

The new 2015+ WHO guidelines recommend treating all children less 
than 5 years old, and all children above 5 years with WHO clinical Staging 
3 or 4 or CD4 cell counts less than 500. In children less than 3 years who 
had never been exposed to NNRTIs in the past, a PI-based regimen was 
found to be superior to an NNRTI-based regimen (30). The new United 
States DHHS guidelines (8) also support the above recommendation, but 
in addition include PI-based options for children who are more than 3 
years old. 

The WHO recommends for children less than 3 years: 

 ABC (or ZDV) + 3TC + LPV/r 
And for children from 3 years to less than 10 years and adolescents <35 
kilograms: 

 ABC + 3TC + EFV 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Wasiu Olalekan Adebimpe and Najeemdeen Ajao Adeleke  
 

361 

ART in PMTCT 

The importance of giving ART to mothers (and babies) during pregnancy 
and/or intra-partum is to substantially reduce the risk of HIV transmission 
(31, 32).  

Pregnant women are advised to register for antenatal care (ANC) as early 
as possible. This would give potentially HIV-positive women the 
opportunity of early PMTCT care. It is mandatory for health care workers 
to give an “opt out of HIV counselling and testing” to all pregnant women 
enrolled into care, as well as to give comprehensive PMTCT services to 
those who tested positive. Pregnancy in an HIV-positive woman is an 
indication for taking ARVs irrespective of the CD4 count, viral load or 
WHO clinical stage. PMTCT management can be broadly divided into (a) 
practice up to the date in 2015; and (b) the new 2015 September 2015+ 
WHO rapid advice, guidelines and recommendations which all member 
nations are expected to key into. 

(a) PMTCT treatments up till 2015 

 The general eligibility criteria for ART initiation also apply to PMTCT. 
ARV treatment should be given to 

 All pregnant women in the WHO clinical stage III or IV 
irrespective of CD4 count; 

 All pregnant women with a CD4 cell count less than 350 
irrespective of the WHO clinical staging. 
 

Pregnant women who do not fall into any of the above categories would 
take ARVs not as treatment for their own health but as prophylaxis 
(covering a period).  

The fact that PMTCT is accessible in most health facilities in most 
countries has led to the categorization of PMTCT centres as facilities that 
could provide at least “maternal prophylaxis.” Thus, the previous practice 
of giving a single dose regimen or prophylaxis (e.g., a single dose NVP) as 
PMTCT care is no longer popular even in developing countries where 
resources are limited to ensure optimal care.  

Pregnant women may present to the clinician under any of the following 
different clinical scenarios or settings: 
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Clinical setting 1: A pregnant woman who is eligible for ART treatment, 
but not on ART 

What to do: commence mother on ART. 

Preferred regimen = AZT + 3TC + (NVP or EFV). 

For pregnant women co-infected with HBV, an alternative regimen is TDF 
+ (3TC or FTC) + (NVP or EFV). 

Because of its potential teratogenicity, EFV is contraindicated in the 1st 
trimester of pregnancy. Reactions to NVP should be substituted for a PI. 

For the baby: all infants irrespective of the type of infant feeding should 
receive daily NVP from within 72 hours of birth to 6 weeks of age. Babies 
<2.5 kg should receive 10 mg or 1 ml NVP once daily. Give 15 mg or 1.5 
ml daily to babies >2.5 kg.  

Clinical setting 2: Pregnant women not eligible for ART treatment 

What to do: commence ARV prophylaxis. 

Mother: commence maternal triple ARV prophylaxis as early as 14 weeks 
or as soon as the woman presents during pregnancy, and continue till one 
week after the cessation of the infant’s exposure to breast milk. If the 
mother decides not to breastfeed, stop ARV prophylaxis one week after 
delivery. Options of ARV prophylaxis include: 

AZT + 3TC + LPV/r 
AZT + 3TC + EFV  
AZT + 3TC (or FTC) + EFV 
AZT + 3TC + ABC 
TDF + 3TC (or FTC) + EFV 
 

NB: NVP should be avoided at a high CD4 count (CD4 >350). 

Baby: all infants irrespective of the type of infant feeding should receive 
NVP daily from within 72 hours of birth to 6 weeks of age. 

Clinical setting III: a pregnant woman is already on ART 

What to do: continue ART. Replace EFV with NVP or a PI in the first 
trimester of pregnancy. 

 EBSCOhost - printed on 2/10/2023 5:02 PM via . All use subject to https://www.ebsco.com/terms-of-use



Wasiu Olalekan Adebimpe and Najeemdeen Ajao Adeleke  
 

363 

Baby: all infants irrespective of the type of infant feeding should receive 
NVP daily from within 72 hours of birth to 6 weeks of age. 

Clinical setting IV: a pregnant woman presenting or seen for the first time 
in labour or after delivery 

What to do:  

Mother: carry out HIV testing during labour and commence maternal ARV 
prophylaxis. For a mother presenting after delivery, her ART eligibility 
should be determined and she should be treated accordingly following in-
country guidelines. 

Baby: if the mother is breastfeeding but not yet commenced on ART, give 
daily NVP from birth and continue until the baby is no longer exposed to 
breast milk or breastfeeding. 

If the mother is breastfeeding and eventually commenced on ART, the 
baby should receive daily NVP from birth, and this should continue until 6 
weeks after the mother had commenced ART. 

If the mother is not breastfeeding, give daily NVP from birth until the 
baby is 6 weeks of age. 

Clinical setting V: a pregnant woman with co-existing TB 

What to do: treat the TB first, and delay ART until the second trimester if 
possible, using the following ARVs in decreasing order of preference: 

EFV + 2 NRTIs 
AZT + 3TC+ ABC 
Ritonavir boosted PI + 2 NRTIs (changing rifampicin to rifabutin) 
AZT + 3TC + TDF 
 

Baby: all infants irrespective of the type of infant feeding should receive 
daily NVP from within 72 hours of birth to 6 weeks of age. 

Give prophylactic INH to the baby from birth (5 mg/kg once daily) until 6 
months of age (1 tab = 200 mg) irrespective of feeding practice. Delay 
BCG until completion of this prophylaxis or repeat BCG after completion 
of the course of INH. 
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Indications for co-trimoxazole (CTX) prophylaxis among pregnant women 
include 

 All HIV-positive pregnant women with CD4 counts less than 350. 
 All HIV-positive pregnant women with WHO clinical stages 2, 3 or 

4. 
 All HIV-exposed infants (from 6 weeks of age) until HIV is 

excluded. 
 

CTX adult dose: 960 mg OD 

Baby: Commence co-trimoxazole syrup from 6 weeks until the diagnosis 
of HIV is confirmed. 

CTX is contraindicated in patients with an allergy to sulphur-containing 
drugs.  

(b) Recommended PMTCT treatments as from September 2015+ 

The WHO 2015+ guidelines (19) recommend that programs follow Option 
B+ for PMTCT. Option B+ recommends providing lifelong ART to all 
pregnant and breastfeeding women living with HIV regardless of the CD4 
count or WHO clinical staging. It is however important to maintain ART 
after delivery and the completion of breastfeeding for life. The preferred 
regimen is TDF + 3TC (or FTC) + EFV. 

This recommendation supersedes the previous 2013 guidelines (option B), 
whereby treatment was only continued after the completion of 
breastfeeding, if the mother was eligible for ART for her own health. 

Exposed babies should receive a course of medication linked to the ARV 
drug regimen that the mother is taking and the infant’s feeding method. 

If breastfeeding, the infant should receive once-daily Nevirapine (NVP) 
from birth for six weeks. 

If the baby is on replacement feeding, the infant should receive once-daily 
NVP (or twice-daily Zidovudine (AZT)) from birth for four to six weeks. 

Many developing countries of the world are still practising the clinical 
setting (Option B) guidelines explained above. However, adopting the 
2015+ WHO recommendations would require improved donor support to 
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developing or resource poor countries, most especially in the areas of 
funding and logistics. 

Common HIV Co-Infections 

1. TB/HIV 

In 2013, an estimated 13% of the estimated 9 million people who 
developed tuberculosis (TB) were HIV positive. There were also 360,000 
deaths from HIV-associated TB equivalent to 25% of all TB deaths. This 
is around 25% of the estimated 1.5 million deaths from HIV/AIDS in the 
same year (33). TB is the commonest opportunistic infection associated 
with HIV infection.  

The principles of treating TB are the same for HIV-infected and 
uninfected patients. Patients should receive at least six months of 
rifampicin-based treatment. A study has reported benefits in eight to nine 
months of rifampicin-based treatment over the standard six months (34). 
The summary of treatment is as follows 

1. Start TB treatment first, followed by ART as soon as possible 
(usually within 8 weeks of starting anti-TB).  

2. Treat TB according to in-country guidelines. 
3. For dual treatment of clients on rifampicin, preferred ARVs are 

TDF (or ZDV) + 3TC + EFV (800 mg daily for clients >60kg. If 
less, use 600 mg daily). 

4. Avoid the use of NVP due to adverse drug reactions. 
5. Avoid the use of most PIs (or substitute rifampicin for rifabutin, if 

you must use PIs). 
 

For prevention, Isoniazid Preventive Therapy (IPT) can be used among co-
infected clients without active TB. IPT should start 3 months after the 
commencement of ARVs. Use Isoniazid (INH) 5 mg/kg/day to a max of 
300 mg/day for IPT. Use IPT for 6 months. 

An EFV-containing regimen is the first line of treatment unless for a 
pregnant woman in the 1st trimester. For clients on the 2nd line drug who 
develop the disease, it is advisable to replace rifampicin with rifambutin.  

In Immune Reconstitution Inflammatory Syndrome (IRIS), the client had 
improved after ARV and was later gradually getting worse. It is common 
when ARVs are started too early, for example in TB/HIV co-infection 
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most especially those with a low CD4 count. IRIS can occur within 3 
months of the commencement of ARVs. It is common among TB-HIV 
clients as an exaggerated inflammatory response of the immune 
compromised person (such as PLHWA) who have recently started 
antiretroviral therapy) in the presence of an associated opportunistic 
infection. 

2. HBV/HIV 

Hepatitis B virus co-infections with HIV are common. The management of 
such a co-infection should be given priority because: 

 The progression of liver disease into states such as cirrhosis and 
liver cancer is higher among patients with co-infection of HBV and 
HIV. 

 The risk of post-ART initiation hepatotoxicity is higher among 
those co-infected than a person infected with HIV alone. 
 

At any stage of liver disease, co-infection with HIV is an indication for 
ART treatments whatever the CD4 level. Available potent medications 
include Tenofovir, with either Lamivudine or Emtricitabine combinations. 
The use of Interferon alpha in the treatment of the liver disease is 
important to the management of this co-infection. 

Preventive Art 

ARVs are drugs traditionally used for the treatment of HIV infections. 
However, they are also useful in HIV prevention, the 3 categories include 

1. Isoniazid Preventive Therapy (IPT); 
2. Co-trimoxazole Preventive Therapy (CPT); and  
3. Post Exposure Prophylaxis (PEP). 

Post Exposure Prophylaxis 

Not all HIV exposures lead to disease transmission. The risk of contracting 
HIV through puncture exposures is about 0.3% (35) and about 0.63% 
through exposure of the mucous membrane (36). However, not all body 
fluids are considered potentially infectious unless they are visibly bloody 
(37). 
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Rationale for PEP: Detection of HIV in regional lymph nodes and blood 
may take up to 72 hours and 5 days respectively (38, 39) and about 8 days 
to be detected in the cerebrospinal fluid (40). A window of opportunity to 
prevent acquisition of HIV infection thus exists following exposure in 
which case early ART could lead to effective viral suppression (41). A 
study has shown that 28 days is the optimal or ideal number of days for 
ARV treatments (42). 

Common indications for PEP: 

1. Unprotected vaginal/anal intercourse; 
2. Occupational exposures; 
3. Some non-occupational exposures. 

 
Risks of PEP are those of drug side effects and drug resistance. 

Time to start PEP: The earlier that PEP is initiated within the first 72 
hours of exposure, the better it is for treatment effectiveness and 
outcomes. Evidence-based health guidelines of the New York State 
recommended that PEP should be given within 36 hours and within 2 
hours of exposure respectively for both non-occupational and occupational 
exposures (43). Data from an animal study (44) have also shown evidence 
of increasing failure rates if PEP is not given within 48-72 hours after 
exposure. The general consensus was that PEP is the recommended 
treatment for a duration of four weeks based on an animal study (44). 

PEP drug regimen: the preferred regimen for PEP is a drug combination 
of TDF + FTC + either raltegravir or dolutegravir. This regimen is well 
tolerated, potent and easy to administer. 

The preferred alternative is TDF + FTC + ritonavir-boosted darunavir, 
atazanavir, or fosamprenavir. 

Other alternatives are: 

1. Tenofovir + Emtrictabineb + Zidovudine; 
2. Tenofovir + Emtricitabineb + Lopinavir/ritonavir;  
3. Zidovudine + Lamivudinec + ritonavir-boosted protease inhibitors. 

 
Zidovuine is no longer recommended in PEP. 
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In addition to HIV serologic screening, the source patient should be 
encouraged to do plasma HIV RNA testing, and PEP should be continued 
until the results of the plasma HIV RNA assay are available:  

The preferred PEP regimen for sexual assault and rape is the same as that 
for other types of non-occupational exposures and occupational exposures. 
Occupational exposure to HIV can be classified into two groups depending 
on the extent of exposure. These are 

1. Low risk: solid needles are involved, superficial exposures, intact 
skin, a small volume of blood or a drop seem to come out, and the 
source of infection is asymptomatic; 

2. High risk: a large bore needle prick, deep injury sustained, a large 
volume of blood has oozed out, and the source of infection is 
symptomatic. 
 

For low risk, only 2 drugs were advocated while the full HAART 
complement containing 3 drugs is advocated in high risk exposures. While 
a TDF-based regimen is advocated in treatment, it is advisable that all 
exposures should be assumed to be high risk. 

If at the point or time of exposure, the victim (e.g., a health care worker) is 
HIV positive, it is unlikely to be occupational exposure and the victim was 
probably already infected. If the victim is negative, or the source is either 
positive or negative (because of the window period) as at the time of 
exposure, then post exposure prophylaxis is indicated and advised. Though 
amenable to the use of HAART, pre-exposure to HIV has numerous 
ethical and legal implications. 

ART Monitoring, Effectiveness and Follow Up 

Monitoring should ideally be done at least during the 4 periods below 

1. At baseline (entry into HIV care); 
2. The pre-ART period; 
3. Starting ART; 
4. Maintaining ART. 

 
Laboratory evaluation should include CD4 testing, FBC every 3 months, 
viral load every 6 months, LFT, Electrolytes and Urea, lipid profile, renal 
function tests every 6 months, TB screening, urinalysis, paps smear, 
syphilis, hepatitis, etc. 
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Other monitoring includes  

(a) Clinical monitoring: whether symptoms are improving; 
(b) Adherence monitoring: whether the client is adhering to the 

treatment regime. Indices for assessing this include but are not 
limited to the volume of drugs left, observations, pharmacy pick-up 
records, self-reported adherence or calculated adherence (>95%); 

(c) Response to therapy; whether the client is failing on treatment or 
not. There are 3 types of failure: 
1. Virologic response: this is the primary goal of ART, and it is 

the suppression of the viral load to a level that it is no longer 
detectable (<50 copies per ml). The inability to achieve this 
goal within or by 24 weeks after starting HAART constitutes 
virologic failure. 

2. Immunologic response: an increment in CD4 count is a reliable 
way of measuring ART effectiveness. Viral suppression on 
ART in the absence of a corresponding increase in CD4 counts 
is termed immunologic non-response or immunologic failure.  

3. Treatment failure goes by worsening clinical or treatment 
staging of HIV. 
 

For children, monitoring should in addition specifically address the 
following: 

Growth monitoring, Developmental assessment, Nutritional assessment, 

Co-morbidities, and Anthropometry. 

Children should be seen more regularly, for example 2 weeks after 
initiating ART, monthly for the first 6 months and 3 months thereafter. 

ARV Toxicity and Adverse Drug Reactions (ADRS) 

ARV toxicities are common, as shown in Table 1 above. 

An Adverse Drug Reaction (ADR) is a response (mild to severe) to drugs 
that is unintended and occurs at normal doses. Though these should be 
generally prevented, they may be unavoidable. Mild ones may not require 
the discontinuation of ARVs but the severe or life-threatening category 
may require discontinuation. Mild toxicity: may also not require the 
substitution of ARVs, but may require symptomatic treatment such as anti-
histamine. Moderate toxicity: may require the substitution of drugs, while 
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severe toxicity: may require the discontinuation of ARVs + giving 
supportive therapy. 

Like ART, most (other) drugs are metabolized via the Cytochrome P450 
pathway, and their concentrations may increase or decrease the ARV level 
thus causing some adverse drug reactions. There are 2 mechanisms of such 
interactions  

1. ARV-ARV drug interaction e.g., ZDV/d4T antagonistic 
interactions; 

2. Non-ARV-ARV drug interaction e.g., rifampicin decreases the 
plasma level of all PIs by about 75%, and decreases the plasma 
level of EFV by about 25% and NVP by 37%. Similar trends were 
found with rifambutin. 
Another example is between ketoconazole and NVP. 

Management of common medical conditions  
and opportunistic infections among PLWHA 

Table 2: Common opportunistic infections in HIV 
Name of infection  Likely causative 

organisms  
Treatments in 
addition to ARVs 

Bacterial pneumonia Strep pneumonia, 
Staph aureaus, Klebs 
pneumonia and H. 
influenza 

Ampiclox, 
Amoxicillin-clavulanic 
combination, 
cephalosporins 

Acute pharingo-
tonsillitis 

Respiratory viruses, 
Strep pneumoniae, 
Klebs pneumonia and 
H. influenza 

Amoxicillin-clavulanic 
combination 
Cephalosporins 

Acute otitis media Strep pneumonia, 
Staph aureaus, Klebs 
pneumonia and H. 
influenza 

Ampiclox, 
Amoxicillin-clavulanic 
combination, 
cephalosporins 

Acute watery 
diarrhoea 

Rota viruses, E. coli, 
Campylobacter spp. 

Rehydration 
+ antibiotics 

Malaria P. falciparum Arthemisinin 
Combination Therapy 
as per the country’s 
guidelines 

Candida infections Candida Albicans Oral Nystatin 
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Oral thrush, 
Oesophagitis 

Oral Fluconazole 

Pneumocystis 
pneumonia (PCP) 

Pneumocystis jiroveci Trimethioprin, 
Dapsone, 
Clindamycin 

Oral herpes 
 

HSV types 1 and 2 Acyclovir, 
Mild analgesic  

Herpes zoster 
(Shingles) 

Varicella zoster Acyclovir, 
Mild analgesic 

Toxoplasmosis T. Gondii Pyrimethamine 
Sulphadiazine, 
Clindamycin 

Cryptococcal 
meningitis 

Cryptococcus 
neoformans 

Flucytosine, followed 
by Amphotericin B, 
and Fluconazole 

Mycobacterium 
Avium Complex 

M. avium spp. Clarithromycin, 
Ethambutol  

Tuberculosis Mycobacterium TB Treatment of TB with 
DOTs, and prophylaxis 
as per the country’s 
guidelines 

Aspergillosis Aspergillusspp Amphotericin B 
Cryptococcus 
meningitis 

Cryptococcus 
neoformans 

Amphotericin B 
Fluconazole 

Cryptosporidiosis Cryptosporidium 
parvum 

Rehydration 
Azithromycin 

Histoplasmosis H. Capsulatum Amphotericin B 
Cytomegalovirus 
infections 

Cytomegalovirus Acyclovir 

The Future of ARVs and the Feasibility of HIV Vaccines 

It may be difficult to truly predict the future of HIV management using 
drugs. Newer ARVs are being developed; some of them belong to existing 
classes of drugs and some to entirely new classes. The greatest fear of 
ARVs remains their toxicity and side effects when taken either on a short-
term or long-term basis. There is a need for researchers and scientists to 
invest more purposeful time and proposals in the development of ARVs 
while Governments and other stakeholders step up the funding of such 
research efforts. The newer ARVs appear to be more effective and less 
toxic and easier to consume compared to the older traditional ARVs. 
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Several clinical trials are ongoing at various phases to test the efficacy of 
more and newer ARVs considering the high unmet needs for ARVs in 
many countries.  

Though an HIV cure is desired, only the "Berlin patient" is known to the 
author to be (potentially) cured so far, and the patient has been off 
treatment since 2006 with no detectable virus (44). This was achieved 
through two bone marrow transplants that replaced his immune system 
with a donor's that did not have the CCR5 cell surface receptor.  

Recently, two infants were reported to have been cured of HIV (45), 
presumably because treatment was initiated within hours of infection, thus 
preventing HIV from establishing a deep reservoir (37). 

Vaccines are generally accepted as the most effective public health 
intervention for controlling viral epidemics, and in this case such a vaccine 
has to teach the immune system how to create protective immune 
responses against HIV. The development of a vaccine to prevent HIV 
infection is especially challenging because of: 

 the diversity of HIV subtypes; 
 the changing epidemiology of the disease; 
 viral mutations in which the vaccine would be able to address the 

different strains of the virus.  
 

The widely reported Thai RV144 trial of 2009 (46) showed that 
individuals who received a vaccine were 31% less likely to become 
infected with HIV than people who received a placebo. It is, however, 
important for the scientific world to look beyond the conventional ARVs 
and vaccines and consider or study other forms of treatment. These 
include: 

 Immune boosters – drugs that may not interfere directly with the 
HIV virus, but rather they are intended to increase the number of 
CD4 and other immune cells, thereby boosting the general body’s 
immune function. 

 Therapeutic vaccine – these are vaccines that would serve both as 
vaccine and treatment modality, leading to an improved ability of 
the immune system to fight the HIV virus. 

 The use of microbiocides: research is still evolving, ongoing.  
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So far, the results of studies of immune boosters and therapeutic vaccines 
have been disappointing. Although there is no successful HIV vaccine yet, 
some candidate vaccines have been shown to protect against AIDS to an 
extent among animal models. All hope is not lost and the struggle will 
continue until a zero incidence and prevalence rates of HIV are achieved. 

With the emerging concepts in the pharmacology of HIV arising from 
recent research and presentations at international meetings and 
conferences, the world is now moving towards the “HIV Test and Start” 
approach. This means that all HIV-positive clients should commence ART 
immediately once they are diagnosed HIV positive. This approach has 
numerous advantages including early viral suppression, but it is not 
without limitations and consequences most especially for developing 
countries where ARVs may not be readily available. In these countries, 
ARVs are largely donor dependent, host countries may not be able to 
contribute counter-part funds to purchase drugs and consumables to 
guarantee no stock-out. The HIV self-testing and the test-retest approaches 
also have implications for encouraging HIV testing services as well as for 
HIV programming. 
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HIV/AIDS remains a disease with significant public health implications, 
globally. Today, newer methods and approaches are being developed to 
aid diagnosis and treatment initiation and to monitor therapy response 
including resistance to the commonly used antiretroviral agents. With 
regard to such developments, healthcare workers, especially in less 
developed and developing economies, would do well to keep themselves 
up to date with respect to such developments for a better service delivery. 
The aim of this review is to identify laboratory investigation tools and 
approaches that are currently available for the ease of diagnosis and 
management of HIV/AIDS patients. A search of Medline, PUBMED, 
Global Health, AJOL and online Google Scholar yielded a number of 
relevant scholarly articles from which current laboratory investigative 
modalities for HIV diagnosis, initiation, treatment, monitoring of 
metabolic complications and resistance to therapy were identified.  

Depending on the cultural context and availability of investigative tools, 
guidelines have been developed for HIV diagnosis and Anti Retroviral 
Therapy (ART) initiation globally (1-3). What is common to all is an 
emphasis on pre- and post-testing counselling. Together, these two 
(counselling and testing) are crucial to achieve adequate prevention, care 
and interventional supports in the fight against HIV (4). To ensure that 
false negatives and false positives are substantially minimized, given the 
very serious social, economic and medical implications of incorrect HIV 
diagnosis in an individual (4, 5), any positive result following the initial 
screening is often subjected to confirmatory testing. In Africa, the need for 
re-testing and/or confirmatory testing is to be appreciated in the fact that 
there are appreciably high rates of HIV misdiagnosis. For instance, Shank 
and others noted, upon re-testing, that approximately 10% and 7% of 
persons previously diagnosed HIV positive were misdiagnosed in the 
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Democratic Republic of Congo and Ethiopia respectively (6). A somewhat 
similar but more pathetic scenario was observed in Malawi in 2011 when a 
case of a 43-year-old previously diagnosed HIV-positive woman was 
reported as being HIV-negative after having been placed on ART for over 
2 years and the patient had developed complications from ART (7). With 
the recent proposal by the World Health Organization (WHO) for self-
testing (8), feasible and accurate diagnostic tests become more crucial for 
ensuring adequate prevention and proper treatment of HIV cases (4). 

In Nigeria, several test kits are available for the rapid diagnosis of HIV. 
Chembio HIV-1/2 Stat-Pak, Alere Determine™ HIV-1/2, and Core HIV-
1/2 and Uni-Gold are examples of the most commonly employed rapid 
diagnostic tests (RDTs) (9). These RDTs are currently in use because they 
meet the WHO standards for a minimum test sensitivity of 99% and a 
specificity of 95% (10). Other RDTs which are also used in Nigeria 
include SureCheck, Double-CheckGold, and Bundi (10). 

HIV Testing: what categories of people  
should be targeted? 

Following adequate pre-test counselling, it is recommended that HIV 
testing be done routinely for some at-risk individuals, for example, men 
having sex with men, intravenous drug users, individuals with a history of 
STIs, immigrants from highly endemic areas, etc. (1); special 
circumstances such as pregnancy and HBV/HCV co-infection (3); and 
closed settings such as prisons and facility-based settings (11). A primary 
school-based HIV screening has equally been recommended to ensure 
cases are detected early and promptly managed especially in settings of 
high HIV prevalence (12). These tests often include the use of RDT kits 
(Unigold and Determine for example), viral load estimation, CD4 counts, 
and other ancillary tests necessary for identifying other medical conditions 
that may require additional therapy and care (1, 3, 4). 

HIV Testing: what investigations are needed  
and when are they required? 

Instances where investigations are needed can be broadly categorized as 
follows (1, 13): 

1. Investigations to establish a diagnosis – including initial screening 
plus confirmatory tests; 
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2. Investigations to initiate treatment; 

3. Investigations to monitor the response to ART; 

4. Investigations to identify and manage metabolic complications of 
HIV infection and treatment; 

5. Investigations to establish genotypic/phenotypic resistance to ART. 

1. Investigations to establish a diagnosis 

In settings of poor or inadequate laboratory facilities, the WHO has 
recommended that two or three rapid diagnostic tests (RDTs) be combined 
in an algorithmic fashion to ensure an accurate diagnosis (8). Aside from 
poor laboratory facilities, the need for rapid test kits for HIV diagnosis 
may have arisen out of the observation that the conventional ELISA 
testing followed by the western blotting approach was laborious – in that 
some technicalities and expertise may be required in their usage and 
maintenance (4, 14). However, the effectiveness of the current diagnostic 
guidelines involving the use of RDTs is increasingly being challenged (15, 
16). For instance, out of the two commonly used HIV screening 
algorithms, namely, the parallel rapid test algorithm and the serial rapid 
test algorithm, the former has been shown to be associated with variable 
outcomes in terms of test specificity, thus signifying a possibility of 
increased false positive results when such an approach is used (4, 15). 
Another drawback, perhaps, is that while most HIV antibody screening 
tests that are currently on the market can detect the presence of both HIV-
1 and HIV-2, they are unable to discriminate between the two viruses (17). 
To confirm the presence of HIV-2, therefore, a nucleic acid test is required 
(17). Generally, individuals are subjected to an initial assessment to 
establish the presence of HIV infection. This assessment involves taking 
the appropriate history (sexual health, circumstances surrounding 
conception, and delivery, etc.) and a general physical examination to 
identify weight loss and telltale signs on the skin, in the oral cavity and 
abdomen (such as enlarged spleen and liver), anogenital regions, and the 
eyes (1). This is followed by CD4+ T-cell counts, a viral load estimation, 
and other ancillary tests including liver and kidney function tests, full 
blood count, tests to confirm the presence or otherwise of other viruses 
such as hepatitis A, B, C (1, 3). In children below the age of 18 months, 
the use of a virological study has been advocated, albeit its high cost and 
complexity (14). In the newborn, diagnosis can be rapidly made using the 
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Dried Blood Spot (DBS) collection technology (18). This technology 
allows for early infant diagnosis (EID) of HIV in infancy.  

Serial versus Parallel Algorithm for HIV Diagnosis 

Parallel and serial testing algorithms are the two commonly used strategies 
for rapid, point-of-care HIV diagnosis. In the parallel algorithm, samples 
are tested at the same time using two dissimilar HIV test kits whereas in 
serial testing, samples are first tested using a particular RDT kit, and 
depending on the result, an additional testing may or may not be indicated. 
The WHO recommended algorithm for Nigeria is serial testing (9). In 
serial testing, a third test kit (the tiebreaker) may be indicated in situations 
of discordant results between the 1st and 2nd tests (9). 

2. Investigations for treatment initiation 

Although it has been suggested that all adults with proven HIV-positive 
status be placed on highly active antiretroviral therapy (HAART), 
notwithstanding their levels of CD4 count, the viral load estimation and 
CD4 count levels are still very important before ART initiation (3, 19). In 
fact, CD4+ T-cell count should be done more than once before an 
individual is commenced on ART (20). Investigations to establish the 
presence of other infective conditions prior to ART initiation are equally 
important. Tuberculosis (TB), a chronic infectious disease that has been 
shown to pose a serious challenge in the treatment of HIV-AIDS, is a very 
good example in this regard (21). While the traditional approach of 
utilizing sputum AAFB, microscopy and chest X-ray for diagnosing TB 
has been shown to yield positive results, Lawn and others have shown in a 
recent South African study that the newly endorsed WHO Xpert MTB/RIF 
assay for TB diagnosis is associated with a higher detection of cases when 
compared to smear microscopy (21, 22). Additionally, Xpert MTB/RIF 
assay offers the advantage of detecting individuals who are resistant to 
rifampicin, an important anti-TB agent (21). Another newer approach for 
TB screening before initiating treatment in HIV-positive patients is to 
assay for the presence of lipoarabinomannan (LAM) in the urine, a 
biomarker with higher sensitivity compared with sputum microscopy, 
using an enzyme-linked immunosorbent assay (23). 
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3. Investigations to monitor the response to ART 

Monitoring an individual’s response to ART is an important step to ensure 
success in HIV management. Here, the most important monitoring tool is 
the HIV-1 RNA viral load, as well as the CD4+ T-cell count which is to be 
measured every 12 to 16 weeks or 24 to 48 weeks once the patient’s 
condition becomes more stable clinically (3, 20, 24). The viral nucleic acid 
is measured in blood samples and other body fluid using Reverse 
Transcriptase-PCR techniques (20). The technique is particularly useful 
for the monitoring of the patient’s response to HAART and additionally 
offers the advantage of detecting the presence of retroviral infection even 
when the individual is in the window period (1). Other tests often 
performed to monitor response include fasting lipid profiling, fasting 
blood sugar and screening for the presence or otherwise of viral hepatitis 
and opportunistic infections (3). 

4. Investigations to identify and manage metabolic 
complications of HIV infection and treatment 

While some may be diagnosed on clinical grounds, a few other metabolic 
complications associated with HIV infection and treatment often require 
some degree of laboratory investigations. Examples of such documented 
metabolic complications include alterations in fat distribution, lactic 
acidosis, abnormal lipid, and glucose metabolism (13). For dyslipidemia, a 
fasting lipid profile is generally preferred but a non-fasting lipid profile 
can also offer some advantages especially with regard to identifying 
cholesterol subsets and important drug-drug interactions (13). To establish 
the presence or otherwise of abnormal glucose metabolism and lactic 
acidosis, fasting blood sugar/oral glucose tolerance tests and the estimation 
of venous or arterial lactate levels are respectively indicated except that 
the standard precautionary measures required for venous lactate sampling 
must be followed to ensure that the values obtained are truly representative 
(13). 

A high level of lactic acid in the blood (in the presence of other clinical 
signs and symptoms like abdominal pain, abnormal fatigue, weight loss 
and dyspnoea associated with exercise), the so-called symptomatic 
hyperlactatemia, is an emerging metabolic complication associated with 
ART (25). Detecting this condition requires a combination of approaches 
that includes the measurement of lactate in the patient’s arterial blood and 
the use of the functional respiratory test and liver/muscle biopsies (25). 
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5. Investigations to identify resistance to ART 

Resistance to ART is a major challenge in the management of HIV/AIDs. 
Establishing the presence of drug resistance in HIV-positive individuals 
requires the use of either a genotypic assay, which essentially targets the 
nucleic acid constituent of the virus and offers insight into the drugs to 
which the patient is resistant, or a phenotypic assay, that measures the 
extent to which the virus responds to ART in a laboratory setting (26). In 
other words, while a genotypic assay detects mutations underlying the 
observed resistance to ART, the phenotypic assay is used to assess the 
degree of susceptibility of HIV to a particular drug (27). Although 
genotypic assays are the most widely employed for resistance detection, 
because they are cheap and readily available (27), phenotypic assays 
remain better options to be used for patients with a proven poor response 
to multiple antiretroviral regimens (26). An example of the genotypic 
approach involves either direct PCR or viral population-based sequencing 
of samples from peripheral blood mononuclear cells or plasma HIV-1 
RNA (27, 28). HeLa-CD4+ cells-based plaque reduction and peripheral 
blood mononuclear cell (PBMC) assays were the two most widely used 
phenotypic assays until lately when two other standardized assays (from 
Tibotec-Virco and ViroLogic Inc.) with better throughput performances 
were developed (27). Sample preparations for these recombinant virus 
susceptibility assays are similar and essentially involve RNA extraction, 
reverse transcription, and PCR amplification (27). 

Table 1: A summary of the investigations needed and circumstances 
in which they are required 

Establishing 
diagnosis 

Treatment 
Initiation 

Monitoring 
response to 
ART 

Identification 
and 
management 
of metabolic 
complications 

Identification 
of resistance 
to ART 

CD4 cell 
counts 

CD4+ T-cell 
count 

RT-PCR for 
viral nucleic 
acid 
measurement 

Fasting lipid 
profile 

Genotypic 
approach: 
direct PCR 
sequencing  
Viral 
population-
based 
sequencing  
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Viral load 
estimation 

Viral load 
estimation 

CD4+ T-cell 
count 

Non-fasting 
lipid profile 

Phenotypic 
assays: 
HeLa-CD4+ 
cells-based 
plaque 
extraction 
assay. 
PBMC 
assay. 
Recombinant 
virus 
susceptibility 
assays 

Liver 
function 
test (LFT) 

Screening for TB: 
Sputum AAFB 
Microscopy 
Chest X-ray 
Xpert MTB/RIF 
assay 
Urinary 
lipoarabinomanan 
assay 

Other tests 
like 
Fasting lipid 
profile 
Fasting 
blood sugar 
Viral 
hepatitis and 
opportunistic 
infection 
screening 

Fasting blood 
sugar/Oral 
glucose 
tolerance test 

 

Renal 
function 
test (RFT) 

Other ancillary 
tests: FBC, LFT, 
RFT, etc. 

 Venous/arterial 
lactate level 
estimation 

 

Full blood 
count 
(FBC) 

  Functional 
Respiratory 
Test  

 

Hepatitis 
A, B, C 
screening 

  Liver/Muscle 
Biopsies 
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Since the discovery of the Human Immuno-deficiency Virus 
(HIV)/Acquired Immune Deficiency Syndrome (AIDS), it has continued 
to be a global challenge to development and a growing public health 
concern globally. It has attained a pandemic state with a higher burden in 
developing countries where it has further weakened the already existing 
fragile health system (1). However, some developed countries have 
through different policy implementations controlled the spread of the 
disease within their own countries (2). HIV/AIDS, being a cross-cutting 
issue that has multi-sectorial involvement having various impacts in a 
country, needs policies that would guide the robust response to its menace 
in a given population. Furthermore, being a cross-cutting issue makes it 
impossible for any government alone in a country to control its spread and 
effect; there is a need for other actors to advocate various stakeholders and 
the general population on how best way it can be controlled (3). Policy and 
advocacy in HIV/AIDS are intertwined at different stages and their 
synergistic strength is needed for a successful HIV/AIDS response. This 
chapter discusses policy and advocacy in HIV/AIDS by exploring policy 
in the HIV/AIDS response giving a brief description of health 
policymaking, describing global HIV policies, expatiating on National 
Policies in Nigeria; the National HIV policies and strategies, and the 
making of National Policies in Nigeria. In addition, it elaborates on 
advocacy in the HIV response by giving a brief description of the practice 
of advocacy, the roles of advocacy in the HIV response, global advocacy 
in the HIV response and advocacy in the HIV response in Nigeria. It 
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concludes by introducing the concept of policy advocacy in the HIV 
response. 

Policy in the HIV/AIDS Response 

Health Policymaking 

HIV policies are domiciled in health policies though they are closely inter-
related with other sectors that are outside the health system. A health 
policy has been defined by the World Health Organization (WHO) as “a 
written expression of goals for improving the health situation, the 
priorities among these goals, and the main directions for attaining them” 
(4). It has also been defined as “decisions, plans, and actions that are 
undertaken to achieve specific health care goals within a society” (5). 
Some authors have defined it as courses of action or inaction in a given 
population determining health outcomes (6). 

The process of health policymaking is complex and different frameworks 
have been given to explain it. An empirical framework, the health policy 
triangle (7) designed by Watt and Gilson is simplified focusing on the 
context (political, cultural, funding, international, civil and private 
groups), process (the formulation stages), content (prioritization and 
inclusiveness) and actors (individuals, groups, and governments). 

 

Fig 1 The Policy triangle framework     
Source: Walt 1994 
 
This policy triangle shows the different factors that may affect the making 
of a health policy, which also includes HIV/AIDS policies. 
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Another model, the Kingdon Multiple Stream Model, has been used to 
describe the making of health policies as an interaction between three 
streams (8). It explained that policies are made when the problem stream, 
political stream, and policy stream interact when a window opening occurs 
in the policy space. This model can be applied to the making of HIV/AIDS 
policies both internationally and nationally. 

Global HIV/AIDS Policies 

The global community has had a multiple policies response to HIV/AIDS 
since it was confirmed in the laboratory. Each of the policies has been 
influenced by and formulated with a central objective of controlling the 
spread of HIV/AIDS and halting the pandemic. The policy field of 
HIV/AIDS globally has many players with competing interests and 
different levels of influence. 

The World Health Organization (WHO), being the United Nations-
affiliated organization on international health, designed a policy in 1986 
for the control of HIV/AIDS. This was the first global policy designed as a 
response to the HIV/AIDS global challenge. However, because of the 
increasing challenge posed by the disease, the United Nations formed 
another organ of its own; UNAIDS, which functions alongside the WHO 
on HIV/AIDS control globally. These two organizations have over the last 
three decades formulated policies and strategies for the HIV/AIDS 
response globally. They have also set and harmonized treatment standards 
and targets for the control of the disease globally and regionally. 
Moreover, they have also prioritized the population at risk and vulnerable 
groups in the disease control. Using quality evidence from research and 
systematic reviews, they have formulated and reviewed policies and 
strategies globally and also aligned them to other global development 
goals like the Millennium Development Goals and Sustainable 
Development Goals. The Sustainable Development Goal 3 has ending 
HIV/AIDS by 2030 as one of its targets. To achieve this, the WHO has set 
a target for 2020 by designing the “HIV Prevention 2020 Road Map” (9). 

HIV PREVENTION 2020 ROADMAP 

The Prevention 2020 Road Map was designed in June 2016 with a 
projection to achieve the 90-90-90 target by 2020 i.e., 90% of people 
living with HIV will be tested; 90% treated; and 90% virally suppressed 
(9). This means three milestones have to be achieved: 
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a) Reduce new HIV infections to fewer than 500,000 globally (a 75% 
reduction); 

b) Reduce AIDS-related deaths to fewer than 500,000 globally; 

c) Eliminate HIV-related stigma and discrimination. 

The Road Map was prepared through a consultative process that brought 
together more than 40 countries and organizations, including civil society 
organizations, networks of people living with HIV, faith-based 
organizations, networks of key populations and international organizations 
and foundations, to chart the way forward to achieving global HIV 
prevention goals by 2020 (10). 

The Road Map is relevant for all low- and middle-income countries, but 
focuses on 25 countries with high numbers of new infections in 
adolescents and adults in 2016. Exceptional international and national 
efforts are needed in these countries, which account for almost 75% of 
new adult HIV infections globally. All countries, however, need to 
intensify HIV prevention efforts to meet commitments to end the AIDS 
epidemic (9, 10). 

The focus of the Road Map is on HIV primary prevention and the 
promotion and provision of effective tools to prevent HIV infections. It 
emphasizes the empowerment of adolescent girls, young women and key 
populations at risk so that they can protect themselves and stay free of 
infection (10). 

 

Figure 2: HIV prevention 2020 roadmap    
Source: WHO 2016 
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Other vital global players in the HIV/AIDS response are the United States 
PEPFAR, the World Bank, the Global Fund, and the Bill and Melinda 
Gates Foundation. Each of these organizations has played a critical role in 
global HIV/AIDS policy, had high-level influence, made a great impact 
and determined the policy direction of the HIV/AIDS response globally. 

National Policies in Nigeria 

Nigeria has different HIV policy tools which include national policies, 
strategic frameworks and plans, action plans, and technical guidelines 
(11). Whereas the policy defines the country's long-term aspiration and 
intentions regarding HIV and AIDS, the Strategic Framework and/or Plan 
defines the approach and mechanisms towards the realization of the 
aspiration and elaborates on the intentions of the policy by defining 
strategic directions and key interventions (12). The Strategic Framework 
or Plan is important in the policy-to-action chain, and has become “a 
mainstay of AIDS responses in countries affected by the epidemic” (13). 
Action or Operational Plan(s), which usually span one to two years, 
function as the blueprints for implementation as they elaborate on the 
intentions of the policy and detail the dimensions of the activities relevant 
to the interventions identified in the Strategic Plan, and thus guide the 
"street-level bureaucrats" in taking relevant actions (11). 

These three groups of policy instruments – the National HIV Policy, the 
National HIV Strategic Framework and Plan, and the National Action 
Plans – are intrinsically related (Figure 3) and have been developed in 
Nigeria periodically in the trajectory of the national HIV and AIDS 
response efforts (11). 
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Figure 3: Nigeria policy instruments    
Source: Fatusi 2018 
 
As at 2018, Nigeria has developed ten national broad-based HIV policy 
documents, consisting of three National Policies specifically focusing on 
HIV (in 1997, 2003, and 2010), three Strategic Frameworks (in 2005, 
2010, and 2016), two Strategic Plans (2010 and 2016/17) and two Action 
Plans (the Emergency Action Plan of 2000/2001, and the President’s 
Comprehensive Response Plan of 2013) (11). 

Making National HIV Policy 

The making of HIV policy in Nigeria has been broad-based involving 
different stakeholders along the various stages of the process. The process 
that has evolved over the years has been more inclusive, more focused on 
priority areas and had more political commitment. 

The process has gone through these different stages but not in this linear 
order (11): 

(i) Agenda setting phase: This often is made by the Nigerian 
government based on need within the country or the need to align 
with international standards. 

ii)  Preparatory phase: This involves constituting a Technical 
Working Group by NACA, which has the over-sight function of 
the entire process. 
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(ii) Consensus-building phase: The consensus-building phase is 
continuous and entails organized stakeholder meetings at the 
initiation of the policy and at the end of the draft policy to review 
the document. 

(iii) Technical drafting and review phase: This is undertaken by 
Consultants hired by NACA and also members of the TWG 
constituted for the policy. 

(iv) Approval and enactment phase: After the TWG has finished the 
policy and the second stage of the consensus building is done, the 
document is then sent to the Federal Executive Council (FEC) for 
final approval, then to other organs of government. 

(v) Dissemination stage: After the approval of the policy by the FEC, 
it would be disseminated through appropriate channels to the 
required places. 

The National Strategic Framework III: 2016-2021 

The 2016-2021 NSF (NSF III) (14) is designed in alignment with the 
Sustainable Development Goals (SDGs), the global agenda to end the 
AIDS epidemic by 2030, and with the vision of an AIDS-free Nigeria, 
with zero new infection, and zero AIDS-related discrimination and stigma. 
The strategic objectives target the following, among others, by 2021: at 
least 90% of people living with HIV to know their status and 90% of them 
having access to ARVs; at least 90% of those on antiretrovirals (ARV) 
achieving sustained virological suppression; and, to eliminate mother-to-
child transmission of HIV. 

The NSF focuses on five thematic areas: (i) Prevention of HIV among the 
General and Key Population; (ii) HIV Testing Services; (iii) Elimination 
of Mother-to-Child Transmission of HIV (eMTCT); (iv) HIV Treatment; 
and (v) Care, Support and Adherence. These thematic areas have related 
cross-cutting issues and programme enablers: (i) Gender and human 
rights; (ii) Health systems and community systems strengthening, and 
service integration; (iii) Coordination and institutional arrangement; (iv) 
Policy, advocacy and resource mobilization; (v) Monitoring and 
evaluation; and (vi) Leadership, ownership and sustainability. 
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Advocacy in HIV/AIDS Response 

The Practice of Advocacy 

Advocacy is any attempt to influence the decisions and practice of an 
institution (15-17). It involves the active espousal of a point of view or a 
course of action (18) and can include high profile legal challenges and 
other openly political actions, as well as less visible, more subtle processes 
of influence. While advocacy is primarily seen as seeking to influence 
government and the public sector, it can also focus on promoting changes 
in the private sector.  

Advocacy activities may be aimed directly at the decision-makers or they 
may seek to influence indirectly through shaping public opinion and voter 
intentions or by disseminating alternative models of policy and practices. 
It may be a group, individual or multi-group that forms a coalition 
framework. It could also be present in the form of “lobbying.” 

Advocacy has emerged as one of the major strategies that are fundamental 
for ensuring highly effective HIV/AIDS response programs with improved 
health outcomes (19). 

Roles of Advocacy in HIV response (20) 

a) Ensuring Leadership Commitment;  
b) Improving the Knowledge of the population on HIV Response;  
c) Influencing Cultural Norms and Religious Beliefs;  
d) Reinforcing Response Interventions;  
e) Mobilizing Resources for HIV Response; 
f) Engage in HIV policymaking, implementation and monitoring; 
g) Collaborating with other actors to implement intervention 

programs; 
h) Adapting the Legal/Legislative Framework;  
i) Harnessing Global Support;  
j) Targeting Behavioural Change.  

Global Advocacy in the HIV Response 

Advocacy in the HIV Response globally has been from different groups 
and with different approaches. UNAIDS has coordinated international 
organizations, bilateral organizations, civil society organizations and 
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donor groups to advocate for an HIV response. A partnership was formed 
in January 1999, the International Partnership for AIDS in Africa, which 
had resource mobilization and increasing political commitment as its core 
objectives (20). 

Civil society organizations and non-governmental organizations have 
actively been involved in global advocacy for the HIV Response. These 
groups have been involved in agenda setting, the consultation stage, policy 
formulation and the implementation stage. Some of these groups have 
competing, while some have conflicting, interests (20). Some of these 
groups are faith-based, gender-based, pharmaceuticals, key populations, 
national groups, vulnerable groups, research groups, etc. They have 
functioned in the above listed roles at different periods.  

Advocacy in the HIV/AIDS Response in Nigeria 

Civil society groups and other organizations have been involved in 
advocacy in the HIV response in Nigeria. They have been involved in 
policy formulation where they take part in the consultation and consensus-
building phase (11). They played critical roles in the HIV response in 
Nigeria from resource mobilization, increasing political commitment, 
participating in policy development, community engagement, policy 
implementation and monitoring, key and vulnerable population focus and 
legal framework (11). Some of these organizations have used various 
strategies to perform these roles.  

It is worthy of note that JAAIDS, Journalists Against AIDS, which is an 
advocacy group that consists of journalist, reports and editors, uses the 
media (print, social and electronic) to influence HIV policy and response 
(21). In its advocacy strategy, JAAIDS runs an e-mail/web-based 
discussion forum (Nigeria AIDS e-forum) and a special media listserv to 
which all interested journalists have free access and through which it also 
organizes regular open electronic conferences on various aspects of the 
epidemic and the national response to it. Being a very popular forum 
(having a total of over 5,000 current subscribers) to which many 
policymakers, donors and activists subscribe, it has become a major 
avenue for eliciting the input of civil society, researchers and PLWHA into 
AIDS policymaking. It also serves the media well in receiving information 
on new research findings, policy developments, and current debates on 
various aspects of the epidemic especially on-going programs and 
services. 
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Other advocacy groups have engaged the government, policymakers, 
donor organizations, key populations, vulnerable populations, faith-based 
organizations, traditional leaders and community groups in different 
forums during the period of policy development, implementation and 
monitoring in Nigeria. 

Conclusion 

Policy and advocacy in HIV/AIDS are critical intertwined concepts that 
work synergistically to ensure the achievement of the set objectives of 
controlling HIV/AIDS. The concept of policy advocacy is a strategy or 
approach targeted at effecting change by starting, directing, and 
implementing a process that engages with policymakers (22). It 
encompasses different advocacy strategies but is directed solely to effect 
change in a policy. This is needed in the HIV/AIDS response especially in 
Nigeria where the burden of HIV/AIDS is a developmental challenge. It is 
a continuous process that ensures that both the policymakers and advocacy 
groups work together to achieve set objectives. It is a process that starts 
from the agenda-setting stage, through the formulation, implementation 
and evaluation stages of policies. This is a process that is essential if the 
90: 90: 90 goal of 2020 is to be accomplished globally and especially in 
Nigeria which has a high burden of HIV/AIDS. 
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