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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



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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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

[BUKUN 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 lincages
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.

9.
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