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Introduction
Welcome to the first Unit in our course on “Integrated HIV/AIDS Prevention, Treatment and Care”.  Since the early 1980s when HIV was diagnosed, it remains a serious and threatening health crisis in the world.  According to the World Health Organization, it is the 4th biggest killer worldwide.  
In this unit we shall trace the origin of the HIV virus, examine its structure, and how it affects our immune system.  
This unit is divided into 4 sections.  In the first section we shall address the history origin of this virus while in the second section we shall look at the biology of HIV in order to understand its structure and types.  In the third and fourth section we shall discuss the progression of HIV infection and examine the World Health Organisation’s (WHO) clinical staging of HIV infection in adults. 
This is an introductory unit which forms the basis for many of the topics that will follow in this course.  You will therefore be called upon to review it from time to time as you go through this course.   I believe you will enjoy working through this Unit.
Let’s start by looking at the objectives of this Unit.

Unit Objectives
By the end of this unit you should be able to:

· Discuss the history of HIV/AIDS;
· Describe the current status of HIV globally, regionally and nationally;
· Describe vulnerability factors in the spread of HIV;
· Discuss  the impact of HIV/AIDS in the community;
· Describe the structure and life-cycle HIV as well as  its types and sub-types;

· Identify  the modes of HIV/AIDS  transmission;
· Explain the effects of HIV on the immune system;
· Describe the progression of HIV infection;
· Discuss the WHO clinical staging of HIV infection in adults.
SECTION 1:  HISTORY AND EPIDEMIOLOGY OF HIV/AIDS
Introduction
Let’s begin this section by quoting Dr Samuel Broder:
“In June of 1981 we saw a young gay man with the most devastating

immune deficiency we had ever seen. We said, ’We don’t know what this is, but we hope we don’t ever see another case like it again’.” (WHO, 1994, Words of Dr. Samuel Broder, then of the National Cancer Institute in the United States of America).

Welcome to the first section of this unit.  In this section we are going to look at some of the  theories that have been advanced in an attempt to explain the origin of HIV. Next we will discuss the epidemiology HIV and AIDS at the global, sub-Saharan and Kenyan levels. Finally we shall look at the transmission of HIV and factors that influence this transmission.
Section 1: Objectives
By the end of this section you should be able to:
· Outline at least 3 theories that attempt  to explain the origin of HIV

· Describe the epidemiology if HIV at global sub-Saharan and country level 

· Explain the modes of transmission of HIV

· Describe factors that influence the transmission of HIV

In the early 80s, specifically around 1981, doctors discovered a strange disease that was affecting gay men in the United States.  The doctors noticed that number of gay men in New York and San Francisco had suddenly began to develop rare opportunistic infections and cancers that seemed stubbornly resistant to any treatment.  It quickly became obvious that all the men were suffering from a common syndrome.

In 1983, scientists described the cause of the syndrome as a retrovirus that was variously referred to as Lymphadenopathy associated virus (LAV), AIDS associated retrovirus (ARV) and human T-lymphotrophic virus III (HTLV-III). In 1986, the Human Immunodeficiency Virus (HIV) was accepted as the international designation for the retrovirus in a WHO Consultative Meeting.

In Kenya, the first case of AIDS was described in Kenya in 1984 in Nairobi.
1.1  What is the Origin of HIV?
Well, am sure you have heard many theories about the origin of HIV.  Before you read on, do the following activity.
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List down at least three theories you have heard about the origin of HIV.

1.________________________________________________________

2.________________________________________________________

3.________________________________________________________

________________________________________________________


The origin of HIV remains a constant debate amongst health care workers and scientists.  No one group has ever reached a consensus on the origin of HIV.  However, several theories have been advanced to try to explain its origin. 
[image: image55.wmf]
It is now widely accepted that the Human Immunodeficiency Virus (HIV) bears close resemblance to the Simian Immunodeficiency Virus (SIV) which affects monkeys. It has been known for a long time that certain viruses can pass between species of animals. As animals ourselves, we are just as susceptible. When a viral transfer between animals and humans takes place, it is known as zoonosis.

[image: image56.wmf]Below are some of the most common theories about how this 'zoonosis' took place, and how SIV became HIV in humans:

The Hunter Theory: It is the most commonly accepted theory. It is said that the Simian Immunodeficiency Virus (SIV) was transferred to humans by chimpanzees. As you know in some parts of Africa Chimpanzees are hunted and eaten as food.  So this theory believes that as a result of the hunting and handling of chimpanzees carcasses, their blood got into the cuts or wounds on the hunter. Normally the hunter's body would have fought off SIV, but on a few occasions it adapted itself within its new human host and become HIV-1. This theory is supported by the fact that there were several different early strains of HIV, each with a slightly different genetic make-up (the most common of which was HIV-1 group M).  It is believed that every time SIV passed from a chimpanzee to a man, it developed in a slightly different way within his body, and thus produced a slightly different strain. On a few occasions, SIV adapted itself within its new human host and become HIV.

The Oral Polio Vaccine Theory: This theory states that the virus was transmitted via various medical experiments (iatrogenically) especially through the polio vaccines. This was especially thought to be through the oral polio vaccine called Chat was given to millions of people in the Belgian Congo, Ruanda and Urundi in the late 1950s. In order for the vaccine to be reproduced, it needed to be cultivated in living tissue.  It is believed that the vaccine was cultivated on kidney cells taken from chimpanzees which were infected with SIV.  Thus the polio vaccine became contamination with SIV and later affected large number of people who developed HIV. However, this theory was rejected when the scientists who developed the CHAT vaccine proved that the only kidney cells used were from the macaque monkey kidney cells which are do not get infected with SIV.  Another reason why this theory was rejected was that HIV existed in humans long before the vaccine trials were carried out.

The Contaminated Needle Theory:  According to this theory, African healthcare professionals were using one single syringe to inject multiple patients without any sterilization in between. This could have led to the rapid transfer of infection from one individual to another resulting in mutation from SIV to HIV.  This theory is an extension of the hunter theory.


The Colonialism Theory: The colonial rule in Africa was particularly harsh and the locals were forced into labor camps where sanitation was poor and food was scare. SIV could easily have infiltrated the labor force and taken advantage of their weakened immune systems. Laborers were being inoculated with unsterile needles against diseases such as smallpox to keep them alive and working. Also, many of the camps actively employed prostitutes to keep the workers happy. All these factors may have led to the transmission and development of AIDS as a disease.

The Conspiracy Theory: Some people believe that HIV was manufactured in a laboratory or that it is man-made.  Indeed, a survey conducted in the United States of America among African Americans, found that they believe the virus was manufactured as part of a biological warfare programme, designed to wipe them out in large numbers.  While there is no evidence to disprove this theory, it can has however not been accepted because there were no genetic engineering technology at that time of emergence of AIDS.

Now let’s look at the epidemiology of HIV/AIDS.
1.2  Epidemiology of HIV/AIDS
The HIV pandemic has continued to evolve, in both magnitude and diversity. So what is the current status of the HIV epidemic?  Well, as you well know, the vast majority of new infections occur in developing countries.  This epidemic has taken its toll in Africa where it impact negatively on its social and economic life.  Let us review its impact globally, in sub-saharan Africa and in Kenya.
Global Picture
HIV/AIDS is currently one of the  biggest killer in the world.  The Global AIDS Report from UNAIDS estimated that there were between 33.4  to 46.0 million  people living with HIV globally in 2005.  An estimated 4.1 million became newly infected with HIV and an estimated 2.8 million lost their lives to AIDS.  About 1/3 of people living with HIV and AIDS are between 15 and 24 years of age.
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Total: 38.6 (33.4 — 46.0) million






Figure1: Figure of global HIV/AIDS distribution. Source: UNAIDS 
Sub-Saharan Africa

As you can see from Figure 1, The HIV/AIDS burden resides in Africa, particularly Sub-Saharan Africa. Sub-Saharan Africa hosts a little more than one-tenth of the world’s population yet it is home to almost 64% of all people living with HIV (21.6 million–27.4 million]. Two million of them are children younger than 15 years of age.  The 2005 statistics paint the following bleak picture:

· nine in ten children (younger than 15 years) living with HIV are found in sub- Saharan Africa. 

· between 2.3 million–3.1 million people in the region became newly infected in 2005;

· 2.0 million [1.7 million–2.3 million] adults and children died of AIDS. 
· There were 12.0 million orphans living in sub-Saharan Africa in 2005. 
· Three-quarters of all women (15 years and older) living with HIV are found in sub-Saharan Africa. 
· Women comprise an estimated 13.2 million or 59%—of adults living with HIV in Africa south of the Sahara. 
Southern Africa remains the global epicenter of the epidemic. Almost one in three people infected with HIV globally live in this sub region. Also about 43% of all children (under 15 years) and approximately 52% of all women (15 years and older) living with HIV in Sub-saharan Africa living with HIV are found in southern Africa.  Compared to the rest of the African countries, national HIV infection levels in Southern Africa are exceptionally high and show no signs of abating.
Figure 1.2 below gives a  comparison of the trends of HIV prevalence in different parts of Africa, demonstrating the increasing levels in Southern Africa.
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Figure 1.2: Trends in HIV Prevalence in different parts of Africa
Kenya

The National AIDS/STD Control Program (NASCOP) estimates that by end of 2002, the national prevalence of HIV was 9.2% representing a reduction from the previous year when it was 13.4%.  The Kenya Demographic and Health Survey (KDHS) of 2003 in a population survey found the prevalence rate to be 6.7%. The epidemic in Kenya, however, remains heterogeneous in its distribution with lower rates generally observed in rural communities than in urban centres.  This range varies from 2-31%.  Figure 1.3 below presents the distribution of HIV prevalence by age groups.  The HIV prevalence in 2003 varied from 16.4% in 15 - 25 year olds to 27.9% in the age group over 45 years old.  See figure 1.3 for distribution of HIV prevalence in Kenya.
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Figure 1.3: Distribution of HIV prevalence by age groups (NASCOP, 2005)

HIV and Women

HIV/AIDS has been described to depict a woman’s face. Over 50% of PLHA worldwide are women,  whereas in Africa, 58% of people living with HIV/AIDS are women (see Figure 1.4). 
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Figure1.4: Gender distribution of HIV/AIDS (UNAIDS, 2006)
So we have just seen the magnitude of HIV and AIDS globally, in sub-Saharan Africa and nationally.  Let’s now turn to how HIV is transmitted.

1.3  Transmission of HIV
I am sure you already have a good idea about how HIV is transmitted.  Before you read on, take a few minutes to do the following activity. 
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List the primary modes of HIV transmission
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________




Well done!  I believe your list contained the following modes of transmission.
HIV is transmitted primarily through exposure to HIV infected blood or exchange of HIV containing bodily fluids. The 3 primary modes of transmission are:
· Blood-to-blood transmission.  This is through: 

· Transfusion of HIV-infected blood  or direct contact with the blood;
· Exposure to HIV-contaminated needles, syringes, and other equipment; 

· Donated organs;
· Traditional procedures involving scarification;
· Sexual contact:
· unprotected vaginal, oral, or anal intercourse; 

· direct contact with HIV-infected body fluids such as semen and cervical and vaginal secretions. 

· Perinatal transmission:
· Mother to child transmission of HIV during pregnancy, labor and delivery 

· Mother to child transmission of HIV during breast-feeding 

	[image: image7.png]HOW HIV 1S SPReAD

Sex blood dirky meedles Mother o
and instruments  Iner oaby







Figure 1.5: How HIV is spread
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	HIV CANNOT be transmitted by:

· Coughing or sneezing

· Being bitten by an insect

· Touching or hugging

· Kissing

· Going to a public bath/pool

· Using a public toilet

· Shaking hands

· Working or going to school with a person who is HIV infected

· Using telephones

· Drinking water or preparing or eating food

· Sharing cups, glasses, plates, or other utensils




Sexual contact is the most common route of HIV transmission. This includes heterosexual contact and homosexual contact (that is men having sex with men or MSM in short). 
In resource-poor countries such as Kenya, heterosexual transmission is the primary mode of acquiring and is primarily responsible for the fact that HIV infection is increasing at a faster rate among women than among men in most parts of the world. In the developed countries such as the United States, men having sex with men (MSM) is the primary mode of HIV sexual transmission.
Mother to Child Transmission (MTCT) accounts for most cases of HIV infection in children worldwide.  Children can also become infected with HIV through the same mode as those by which adults are infected (exposure to contaminated blood or other body fluids, eg, through transfusions of infected blood products, through contact with needles or other instruments contaminated with infected blood or other body fluids, and through sexual abuse).
The table below shows the contributions of the different modes of transmission towards HIV infection:
Table 1.1  The Contribution of Different transmission modes of HIV Infection

	Transmission route
	%

	Sexual intercourse
	70-80

	Mother-to-child-transmission
	5-10

	Blood transfusion
	3-5

	Injecting drug use
	5-10

	Health care – e.g. needle stick injury
	<0.01


Each mode of transmission is associated with a particular level of risk of acquiring HIV infection. The greatest risk for transmission of HIV occurs during blood tranfusion if the blood is contaminated with the HIV virus. Up to 90% of individuals who receive a transfusion of HIV-contaminated blood become infected with the virus. Table 1.2 below shows the estimated risk by exposure route.
Table 1.2: Estimated risk by exposure route
	Estimated per act risk for acquisition of HIV-1
by exposure route

	Exposure Route
	Estimated infections per 10,000 exposures to an infected source

	Blood Transfusion
	9,000

	Childbirth
	2,500

	Needle-sharing injection drug use
	67

	Receptive anal intercourse*
	50

	Percutaneous needle stick
	30

	Receptive penile-vaginal intercourse*
	10

	Insertive anal intercourse*
	6.5

	Insertive penile-vaginal intercourse*
	5

	Receptive fellatio*
	1

	Insertive fellatio*
	0.5

	* assuming no condom use


Intravenous drug abuse carries a risk of approximately 0.5-1% per exposure when the needles or injection equipment used by an HIV-infected person are shared.

When visible blood or another body fluid is present (for example, on bandages), there is a small risk of HIV transmission through non-intact skin (e.g., open sores or cuts). Therefore, in such situations, gloves should be worn.  Hands should be washed immediately with soap and water if contact with HIV-infected blood or other body fluids occurs.  Post-exposure antiretroviral prophylaxis can be used to prevent HIV infection following accidental exposure to infected blood. You will learn more about post exposure prophylaxis in Unit 9.
Now we turn to factors that influence HIV transmission.

1.4  Factors Influencing HIV Transmission
Let’s start with your ideas. Before you proceed, do the following activity.
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What do you think are the main factors that influence HIV transmission?

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________




See if your answers included the following.
HIV transmission is affected by several host and recipient factors.  These factors can be divided into three, namely:

a) Biological factors

b) Social factors

c) Behavioural Factors

Let us look at each in turn.
a) Biological factors: There a number of biological factors that  influence HIV  transmission.  These are:
· Disease status of source
This is related to the degree of immunosuppression of the source person infected with HIV. The more severe the immunosuppression, the higher the viral load in the person and therefore higher risks of transmission of HIV. There is therefore a high risk of transmission during the primary infection stage and also during late disease when viral load high. You will learn more about the primary infection state later in this course. Risks of transmission are also higher when the CD4 counts are low, independently of viral load and where the virus is resistant to antiviral drugs.
· Presence of untreated Sexually Transmitted Illnesses (STIs) in the source and in the person at risk

Both ulcerative and non ulcerative STIs are important cofactors in HIV transmission.  They result in increased shedding of the HIV virus from the source and better reception of the virus in the person at risk.  STIs therefore, result into high viral load in genital secretions and the disturbance of the genital mucosa. Once the genital mucosa is breached by either the ulcers caused by STIs or the resultant inflammation, the virus can easily gain entry into the blood stream of the person at risk. STIs are a major reason for the high prevalence of HIV in Sub-Saharan Africa.
· Circumcision status 

Uncircumcised men are twice as likely to acquire HIV infection as circumcised men. Uncircumcised men are also more likely to acquire other classical STIs.
· Gender differences in susceptibility

Women are particularly vulnerable to HIV infection. Sexual transmission of HIV occurs more easily from men to women than from women to men.This is explained below.
b) Social Factors Influencing HIV transmission. Various social economic factors increase the risk of infection such as:
· Social Mobility 

· Global Economy, that is more people are traveling and working away from home;
· HIV/AIDS follows the routes of trade and commerce

· Partners living apart contribute to the spread.  Men have sex with prostitutes, contract HIV, return home to their wives, who contract HIV and pass it on to their infants in utero or through breast milk. 
· Stigma and Denial


Denial and silence regarding HIV are prevalent but are currently changing in Kenya. Although change is occurring, people with HIV are often stigmatized for many reasons: 

· HIV is a slow, incurable disease, resulting in illness and death;

· HIV is considered a death sentence;

· People often do not understand how HIV is spread and are irrationally afraid of acquiring it from those infected with it;

· HIV transmission is often associated with moral violations of social mores concerning sexual relations, so people with HIV are tainted with the notion of their having done something “bad”

· People do not want to admit that a fatal disease spread by behaviour branded as “immoral” could be rampaging through their community or country

· People tend to stigmatize or blame certain groups for spreading HIV, for example, sexually promiscuous people or drug users

Stigma prevents people from speaking about or acknowledging HIV as a major cause of illness and death.  Stigma prevents HIV-infected people from seeking care and from taking preventive measures.  Even when counselling and testing are offered, people may not want to know if they are infected, for fear of being stigmatized; this fuels the spread of the disease.

· People in Conflict

· Context of war and struggle of power spreads AIDS. In these situations people especially women are raped or are forced to sell sex in order to survive.
· Cultural Factors

· Traditions, beliefs, and practices such as wife inheritance or sharing partners among age mates encourage HIV transmission.
· Gender:
· In many cultures it is accepted for men to have many sexual relationships

· Women often have unequal gender status in the culture, and therefore often need to use sexual exchange as a means of survival.  This exposes them to unacceptable risks when they try to negotiate safe sex
· Many women are unable to negotiate condom use

· Poverty: 

Poor people lack access to information needed to understand and prevent HIV/AIDS. Ignorance of the basic facts makes millions of people worldwide vulnerable to HIV infection. Poverty undermines self-esteem and dignity. It drives people to behaviours to meet their basic needs. This behaviour exposes them to high risks of HIV transmission through commercial sex, substance abuse, violence especially sexual violence.  Their access to medical and health care due to poverty also makes them more vulnerable to the effects of HIV/AIDS.

· Drug Use and Alcohol Consumption:
Use of drugs and alcohol  encourage HIV Transmission  due to:

· Impaired judgment

· Sharing of needles and equipment 

c) Behavioural Factors Influencing HIV transmission

· Multiple sexual partners

· Unprotected sexual intercourse

· Large age difference between sexual partners.
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	Why are women more susceptible to HIV transmission?

And what is the relationship between circumcision and HIV transmission?


To get answers to these questions, continue reading.

	Why are women more susceptible to HIV transmission?



	The disproportionate growth of HIV in women is particularly evident in sub-Saharan Africa, where women comprise 58% of existing cases of HIV infections. The growing inequality in infection rates is especially apparent in young women. In sub-Saharan Africa, several countries report that the number of teenage girls infected with HIV is up to 6 times greater than the number of teenage boys who are infected.

As already mentioned, sexual transmission of HIV occurs more easily from men to women than from women to men. This is because:

1. Women have a larger mucosal surface area to which HIV is exposed during sexual intercourse. 

2. Many women often experience trauma during sexual intercourse.

3. Women have a longer contact time with HIV containing semen that gets deposited in the female genital tract.

4. Younger girls are particularly vulnerable to HIV and other sexually transmitted infections due to an immature and thinner vaginal mucosa. They are also more prone to lacerations and tears during sexual intercourse.

5. In many cultural settings, women are more likely than their male counterparts to be ignorant about sex, sexuality, and ways of protecting themselves from HIV infection. Even when they have the knowledge, women often cannot take steps to protect themselves from HIV infection: their economic dependence on their male partners and the threat of physical violence make it difficult to negotiate fidelity or condom use.


	HIV transmission and Circumcision, what is the relationship?



	i) Circumcision reduces the incidence of ulcerative STIs which commonly involve the prepuce.
ii) On a circumcised penis, the glans becomes keratinized providing additional protection against HIV whereas in the uncircumcised penis, the glans is weak more like a mucous membrane.
iii) The prepuce increases the surface area over which the HIV virus can be absorbed.
iv) The inner surface of the foreskin contains Langerhans' cells with HIV receptors; these cells are likely to be the primary point of viral entry into the penis of an uncircumcised man
v) After sexual intercourse, the prepuce encloses a pocket of vaginal fluids around the neck to the penis hence increasing the contact time between the penis and the HIV carrying genital fluids.



1.5  What is The Impact of HIV/AIDS?

HIV affects the mortality trends, food security situation, and health and education indicators of a society.  Let us discuss each type of impact in turn.
Demographic impact 

More than 60 million people have been infected with HIV since the epidemic began. HIV/AIDS is now the leading cause of death in Sub Saharan Africa (SSA) and the fourth highest global killer.  The average life expectancy in SSA is now 47 years, compared with an estimated 62 years without AIDS.  In high prevalence areas life expectancy has decreased severely.  An additional 55 million deaths are projected in SSA between 2000 and 2020 as a result of AIDS, 39 percent more than would be expected without AIDS (UNAIDS 2002).  The impact of HIV/AIDS on mortality among children between the ages of 1 and 5 years has been even stronger.  In seven countries in the region, under-five mortality has increased by 20 percent - 40 percent.

Impact on food security 

HIV/AIDS is a potentially significant threat to food security and nutrition.  Food consumption may drop because of the illness and death of productive household members. A study in Tanzania found that per capita food consumption decreased by 15 percent after the death of an adult in the poorest households (FAO 2001).

Reduction in agricultural work or even abandonment of farms is likely. With fewer people, households farm smaller plots of land or resort to less labour-intensive subsistence crops, which often have lower nutritional or market value.

Impact on the health sector

Health expenditure per capita in the SSA region is generally low, and the demands of HIV/AIDS further strain already stretched health budgets and systems.  The kind of strain varies depending on the level of services, the number of people who seek the services, the nature of the demands, and the capacity to deliver that care.  During early HIV infection, the demand is mostly for primary care and outpatient services.

As the infection progresses to AIDS, demand for hospitalization increases. Shortages of beds tend to lead to admission of HIV patients only at the later stage of the disease, limiting their chances of survival.  Aside from the increased demand for hospitalization, the increased patient load and the toll the epidemic takes on health workers leads to staff shortages and staff burnout.  The complex nature of some of the opportunistic infections associated with HIV/AIDS demands more time and money spent on diagnosing and investigating cases. The demand for specialized services such as counselling also increases.

Impact on the education sector 

A decline in school enrolment is one of the most visible effects of HIV/AIDS. Research from South Africa showed a 20 percent drop in the number of pupils enrolling in the first year of primary school in parts of Kwazulu Natal Province between 1998 and 2001 (UNAIDS 2002).  In the Central African Republic and Swaziland, school enrolment is reported to have fallen by 20 percent – 36 percent because of AIDS and orphanhood, with girls the most affected (UNAIDS 2002).  The following factors contribute to the decline in school enrolment:

· Removal of children from school to care for parents and family members;
· Inability to afford school fees and other expenses;
· AIDS-related infertility and a decline in birth rate; and

· Infection of more children who do not survive long enough to go through the years of schooling.

Summary

Well, that brings us to the end of the first section.   In this section we have discussed theories on the origin of the HIV virus, the epidemiology of this pandemic globally, in sub-saharan Africa and Kenya, how the virus is transmitted and factors that influence it, and lastly the impact of this disease.

Now go back to the beginning of this section and check if you have achieved its objectives.  If there is any objective you are not sure about, review the relevant section again.  

In the next section we shall look at the biology of the HIV virus.

SECTION 2: BIOLOGY OF THE HIV VIRUS
Introduction

Welcome to the second section of our unit on introduction to HIV.  As you will recall, at the beginning of this unit we mentioned that it lays the foundation for all the other topics that will be discussed in this course.  Therefore in this section we shall cover the structure of the HIV virus, its life cycle, the different sites of action of antiretroviral drugs and the different types of the HIV virus that have been discovered.  Let us start by reviewing the objectives of this section.
Section Objectives
By the end of this section you should be able to:
· Describe the structure and life cycle of the HIV virus

· Explain  the different sites of action of antiretroviral drugs

· Discuss the different sub-types of the HIV virus and their distribution

2.1  Structure of The HIV Virus
The Human Immunodeficiency Virus is a retrovirus which belongs to the lentivirus family. The name 'lentivirus' literally means 'slow virus' because they take such a long time to produce any adverse effects in the body. Lentiviruses are part of a larger group of viruses known as retroviruses.
The genetic material of the HIV virus consists of ribonucleic acid (RNA). 
What is RNA?

Well, as you may already know, RNA is short for Ribonucleic Acid.  Almost all organisms, including most viruses, store their genetic material on long strands of DNA which is short for deoxyribonucleic acid. However, retroviruses are different.  This is because their genes are composed of RNA (Ribonucleic Acid).  RNA has a very similar structure to DNA. 

The HIV virus is an RNA virus and consists of two short strands of RNA along with the enzymes reverse transcriptase, protease, ribonuclease, and integrase.  All these are encased in a membrane lined by a matrix protein.  This membrane is also known as the viral envelop.  Projecting from this viral envelop are 72 little spikes which are formed from the proteins gp120 and gp41.  Table 2.1  below shows  the different components of the virus structure.
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Figure 2.1: Structure of the HIV virus
Table 1 below gives an explanation of the HIV virus structure depicted in the above diagram.
Table 2.1: An explanation of the HIV virus structure
	Component
	Description

	Glycoproteins gp120/gp41
	Mediate entry into host cell

	Core capsid
	P24 is the main protein of the capsid.

Within the capsid are two identical single strands of RNA (the viral genetic material) and viral enzymes

	Core Viral Enzymes
	Reverse Transcriptase, Protease, Integrase

	Reverse Transcriptase
	Converts single stranded viral RNA into double stranded viral DNA

	Integrase
	Facilitates integration / incorporation of viral DNA into host DNA

	Protease
	Breaks down macro proteins into smaller viral particles for assembly on a new virus


2.2  Life Cycle of The HIV Virus
Why is understanding the life cycle of HIV important? Well, as you will see later units of this course, understanding the life cycle of HIV will help you to understand how antiretroviral drugs work.

The HIV virus cycle can be divided into 6 phases.  These are:
· Binding

· Fusion

· Entry, 

· Uncoating

· Reverse Transcription

· Integration

· Transcription or replication

· Assembly and budding

· Maturation

Let us look at each in turn.
Binding
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	HIV begins its infection process of a susceptible host cell by binding to the CD4 receptor on the host cell. CD4 is present on the surface of many lymphocytes, which are a critical part of the body's immune system. Binding is mediated by the glycoprotein gp120 which binds to the CD4 receptor molecule. 

Recent evidence indicates that a co-receptor is needed for HIV to enter the cell. 

Following gp120-CD4 binding, a conformational change occurs in gp120. It then binds a co-receptor on the cell surface: a chemokine receptor, either CCR5 or CXCR4. This is thought to result in further conformational changes in gp120 that expose the gp41 protein. This protein mediates fusion of the viral and cell membranes. 




Fusion
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	Viral binding to the host cell triggers fusion of the viral membrane to the host membrane. (Remember that the viral membrane and host membrane are similar in structure). Fusion is mediated by glycoprotein gp41, and allows entry of the viral core into the host cell.


Entry
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	Once the membranes of the virus and host cell are fused, an open channel is established through which the viral core can enter into the host cell.




Uncoating
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	This is the process by which the viral core capsid is dissolved to release free viral RNA and viral enzymes. The dissolution of the capsid is achieved by proteolytic enzymes in the host cell cytoplasm. 

Viral enzymes released include RT, integrase, protease and RNAse-H.



Reverse Transcription
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	Once the viral RNA and viral enzymes are released free into the host cytoplasm, the single stranded viral RNA is converted to double stranded DNA. 

This conversion is catalyzed by the enzyme reverse transcriptase.




Integration
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	Once the genetic material of HIV has been changed into DNA, this viral DNA enters the host cell nucleus where it can be integrated into the genetic material of the cell. The enzyme integrase catalyzes this process

Once the viral DNA is integrated into the genetic material of the host, HIV may persist in a latent state for many years. This ability of HIV to persist in certain latently infected cells is the major barrier to eradication or cure of HIV. For this reason, based on our current knowledge, patients must remain on anti-viral therapy for life.




Transcription or Replication
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	After integration, the HIV virus turns the host cell into a ‘machine’ for producing more viruses. Synthesis of viral messenger RNA (mRNA) occurs. mRNA leaves the nucleus as complex multi-protein molecules and enters the cytoplasm where it is cleaved by the protease enzyme to produces less complex viral proteins (core, envelope, and regulatory proteins) and enzymes essential for HIV replication


Assembly and budding

	[image: image18.png]



	The cleaved ‘simple’ proteins then assemble into functional groups at the cell membrane, and bud out of the host cell taking away with them part of the cell membrane to form the viral membrane. This explains why the viral membrane was said to be similar to host cell membrane.




Maturation
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	The newly produced, immature viruses are non-infectious. Immature virions are unable to infect other cells. Maturation involves the viral enzyme protease which further structures the viral macro-proteins into functional proteins. Viral particles are then infectious.




Well we hope you now understand the different stages or cycles of HIV viral multiplication.  Figure 2.2:  below summarises the Life cycle of HIV Virus.
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Figure 2.2: Life cycle of the HIV virus
We hope you now understand the structure and life cycle of the HIV virus.  It is very important that you understand this well because it will help you to understand our next section on the action of antiretroviral drugs. To check if you have understood the life cycle of HIV, answer the following questions. If you are not sure of the answers go back to the text and read again
	[image: image59.png]



Viral Entry

1. To what cell type does the HIV virus attach itself?

2. Explain how HIV is able to enter these cells.

3. How important are the receptors on the cell membrane to HIV entry?  Why?

4. Why do some HIV+ individuals show no sign of the disease?

Viral Gene Transfer

5. What must RNA do before it can become incorporated into the host cell’s DNA?

6. How new viral proteins are built using the host cell’s machinery?

Viral Exit

7. How is HIV spread inside the body?

8. Why are HIV patients susceptible to other infectious agents?

Wrap-up Question

Based on what you have learned, hypothesize why it is so difficult for the human body to fight HIV like it does other viruses.




We hope the activity was useful in reviewing the life cycle of HIV and you are now ready to learn about the sites of action of antiretroviral drugs.
2.3 Sites of Action of Antiretroviral Drugs
As we said earlier, understanding the life cycle of the HIV virus is core to understanding the mechanism of action of antiretroviral drugs. The drugs used in HIV treatment target essential steps in the HIV life cycle by either blocking the step or inhibiting the enzyme required to catalyze the step.

Mode of Action of Antiretroviral Drugs

· ARV drugs work at different stages of the HIV replication cycle;
· They interfere with the essential steps in the cycle thus preventing the development of new infectious HIV particles;
· As a result further destruction of CD4 cells is prevented. 

The following illustration shows the points of action of antiretroviral drugs.
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Figure 2.3   Points of action of antiretroviral drugs
The points of action of ARVs indicated as Nos 1-3 depict the following:
1. NRTI drugs prevent viral DNA production by incorporating themselves into the newly forming DNA.

2. NNRTI drugs attach themselves to the viral enzyme reverse transcriptase, blocking its mechanism and making it unable to produce viral DNA;
3. To make the virus infectious it is essential that new viral proteins are cut and structured correctly.  Protease inhibitors work by blocking the site where the cutting takes place, preventing the new virus from maturing and infecting any other cells.

We now turn to the types of HIV

2.4  Types of HIV Viruses
HIV differs from many other viruses in that it has very high genetic variability. This is because it has a fast replication cycle, with the generation of 109 to 1010 virions every day, coupled with a high mutation rates. This means that there are many different strains of HIV, even within the body of a single infected person.

Based on genetic similarities, the numerous virus strains may be classified into types, groups and subtypes.

There are two types of HIV: 
· HIV-1 
· HIV-2.
Both types are transmitted by sexual contact, through blood, and from mother to child.  They both appear to cause clinically indistinguishable AIDS. However, it seems that HIV-2 is less easily transmitted and the period between initial infection and illness is longer in the case of HIV-2.

HIV-1

Worldwide, the predominant virus is HIV-1, and generally when people refer to HIV without specifying the type of virus they will be referring to HIV-1.  HIV-1 is the cause of the ongoing worldwide pandemic.  
Because of its high rate of replication, HIV-1 mutates rapidly into subtypes.  We currently know of at least 10 genetically distinct subtypes of HIV-1 within the major group (group M), containing subtypes A to J.  In addition, group O (Outliers) contains a distinct group of very heterogeneous viruses.  

What is The Major Differences Between These Subtypes?
The major difference between the subtypes is their genetic composition; biological differences observed in vitro and/or in vivo may reflect this.  It may be that certain subtypes are associated predominantly with specific modes of transmission, for example: subtype B with homosexual contact and intravenous drug use (essentially via blood) and subtypes E and C with heterosexual transmission (via a mucosal route).

Many countries report a variety of subtypes; a person can be co-infected with different subtypes.  Subtype C currently accounts for more than half of all new HIV infections worldwide.  Figure 2.4 illustrates the different levels of HIV classification.
HIV-2

This is another human retrovirus, causing a similar immune deficiency because of depletion of CD4+ cells.  It is confined primarily to West Africa, Mozambique and Angola and is rarely found elsewhere.  Compared to HIV-1, HIV-2 is less transmissible, is associated with a lower viral burden and a slower rate of both cell decline and clinical progression.
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Figure 2.4:  Illustration of the different levels of HIV classification
[image: image60.wmf]Occasionally, two viruses of different subtypes can meet in the cell of an infected person and mix together their genetic material to create a new hybrid virus (a process similar to sexual reproduction, and sometimes called "viral sex").  Many of these new strains do not survive for long, but those that infect more than one person are known as "circulating recombinant forms" or CRFs. For example, the CRF A/B is a mixture of subtypes A and B.

The classification of HIV strains into subtypes and CRFs is a complex issue and the definitions are subject to change as new discoveries are made. Some scientists talk about subtypes A1, A2, A3, F1 and F2 instead of A and F, though others regard the former as sub-subtypes.

Distribution of the HIV Subtypes in the World
As we have just mentioned, many countries report a variety of subtypes. Further a person can be co-infected with different sub-types.  These subtypes are unevenly distributed throughout the world 

Subtype B: is found mostly in the Americas, Japan, Australia, the Caribbean, and Europe;

Subtypes A and D: predominates in sub-Saharan Africa. Subtype C has caused the world's worst HIV epidemics and is responsible for around half of all infections.
Subtype C: predominates in South Africa and India

Subtype E: predominates in Central African Republic, Thailand, and other countries of Southeast Asia

Subtypes F (Brazil and Romania), G, and H (Russia and Central Africa), I (Cyprus), and O (Cameroon) are of very low prevalence 

In Africa, one finds most subtypes, though subtype B is less prevalent. The most complex epidemic is in Central Africa, where rare subtypes and a wide variety of recombinant forms circulate without any discernible predominant strain.

It is almost certain that new HIV genetic subtypes and CRFs will be discovered in the future, and indeed that new ones will develop as virus recombination and mutation continue to occur. The current subtypes and CRFs will also continue to spread to new areas as the global epidemic continues.

What Are The Implications Of This Variability?
A study presented in 2006 found that Ugandans infected with subtype D or recombinant strains incorporating subtype D developed AIDS sooner than those infected with subtype A, and also died sooner. The study's authors suggested that subtype D is more virulent because it is more effective at binding to immune cells.

An earlier study of sex workers in Senegal, published in 1999, found that women infected with subtype C, D or G were more likely to develop AIDS within five years of infection than those infected with subtype A.

It has also been observed that certain subtypes/CRFs are predominantly associated with specific modes of transmission. In particular, subtype B is spread mostly by homosexual contact and intravenous drug use (essentially via blood), while subtype C and CRF A/E tend to fuel heterosexual epidemics (via a mucosal route).

More recent studies have looked for variation between subtypes in rates of mother-to-child transmission. One of these found that such transmission is more common with subtype D than subtype A.  Another reached the opposite conclusion (A worse than D), and also found that subtype C was more often transmitted than subtype D.  A third study concluded that subtype C is more transmissible than either D or A. Other researchers have found no association between subtype and rates of mother-to-child transmission.
Most current HIV-1 antiretroviral drug regimens were designed for use against subtype B, and so hypothetically they ‘might not’ be equally effective in Africa or Asia where other strains are more common. However, at present, there is no compelling evidence that subtypes differ in their sensitivity to antiretroviral drugs and the drugs continue to be used successfully in Africa and other countries. However, some subtypes may occasionally be more likely to develop resistance to certain drugs. In some situations, the types of mutations associated with resistance may vary. This is an important subject for future research.

Not all of the drugs used to treat HIV-1 infection are as effective against HIV-2. In particular, HIV-2 has a natural resistance to NNRTI antiretroviral drugs and they are therefore not recommended. As yet there is no FDA-licensed viral load test for HIV-2 and those designed for HIV-1 are not reliable for monitoring the other type. Instead, response to treatment may be monitored by following CD4+ T-cell counts and indicators of immune system deterioration. More research and clinical experience is needed to determine the most effective treatment for HIV-2.
The development of an AIDS vaccine is affected by the range of virus subtypes as well as by the wide variety of human populations who need protection and who differ, for example, in their genetic make-up and their routes of exposure to HIV. It is currently not known whether an immune response triggered by a vaccine to prevent infection by one strain of HIV may not protect against all other strains. The effectiveness of a vaccine is likely to vary in different populations unless some innovative method is developed which guards against many virus strains.
Summary
That brings us to the end of this section.  I hope you now understand the structure of HIV, life-cycle.  As we said this is important because antiretroviral drugs target essential steps in the HIV life cycle by either blocking the step or inhibiting the enzyme required to catalyze the step.  We also hope that you now know the various types and sub-types and their distribution in the world.

In the next section we shall discuss the natural progression of HIV/AIDS and also look at WHOs clinical staging of HIV in adults and adolescents.

SECTION 3:   PATHOGENESIS AND NATURAL PROGRESSION OF HIV INFECTION IN ADULTS AND ADOLESCENTS
Introduction
Welcome to the third section in this unit on introduction to HIV/AIDS.  In the last two sections we discussed the history and epidemiology of HIV as well as its biology.  I hope you have found those topics interesting and informative.  In this section we shall look at the pathogenesis and natural progression of HIV infection. We shall end the section by discussing the WHO’s clinical staging of HIV in adults and adolescents.

Let’s start by reviewing the objectives of this section.

Section Objectives
By the end of this section you should be able to:

· Describe the human immune system

· Explain the effects of HIV infection on the immune system

· Describe the stages of HIV infection

· Discuss the WHO clinical staging of HIV in adults.

3.1  The Human Immune System
Every healthy person has a strong body defense, to defend the body against diseases. This defense system is called the immune system. The immune system is a collection of mechanisms within our bodies that protect us  against infection by identifying and killing pathogens. It detects pathogens ranging from viruses to parasitic worms and distinguishes them from the body’s normal cells and tissues. When a person gets infected with the HIV, the virus start to attack their immune system.  When the immune system is weakened or destroyed by a virus such as HIV, the body is left vulnerable to opportunistic infections.

Once again let’s start with your ideas. Do the following activity before you proceed.
	[image: image61.wmf]
What are the organs of the immune system?

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________


I hope your answers included the following.
The immune system consists of a number of organs or glands which together function as a unit to produce immunologically competent cells (Figure 1).  These organs are:

· lymphoid organs and tissues, 
· bone marrow, 
· thymus gland, 
· lymph nodes, 
· spleen, 
· tonsils, 
· adenoids, 
· blood and lymphatic vessels
[image: image23.emf]
Figure 3.1: Organs of the Immune System

 As I mentioned earlier, the main function of the immune system is to produce cells which have the capability of recognizing a foreign substance (antigen) and to respond to it by producing antibodies or eliminating the foreign body through direct killing.  In humans, this cell is known as the lymphocyte.  Lymphocytes are a type of white blood cell. 

All of the components of the immune system are vital in the production and development of lymphocytes or white blood cells.  
The CD4 cell is a special type of lymphocyte with a marker on its surface called CD4.

HIV attacks mostly these CD4 cells. This is why the number of CD4 cells is a good way of checking how much of a person’s defence is still working.

There are two broad sub-types of lymphocyte. These are known as B cells and T cells. All of them are derived from the bone marrow but T cells undergo a process of maturation in the thymus gland. Let’s briefly look at the various types of cells of the immune system.
B-lymphocytes

The main function of B-cells is humoral (antibody) immunity.  Each B-cell can recognize specific antigen targets and is capable of secreting specific antibodies. Antibodies function by coating antigens, making them more vulnerable to phagocytosis (attack by leukocytes or macrophages that engulf and ingest invading organisms), or by coating the antigen and triggering the complement system which leads to an inflammatory response.  

T-lymphocytes

T-lymphocytes or T-cells have two major functions: Regulation of the immune system and killing of cells that bear specific target antigens.  Each T-cell has a surface marker, such as CD4+, CD8+, and CD3+, that distinguishes it from other cells.  CD4+ cells are helper cells that activate B-cells, killer cells, and macrophages when a specific target antigen is present.  CD8+ cells kill cells infected by viruses or bacteria, as well as cancer cells.  T-cells are capable of secreting cytokines (chemicals that kill cells) such as interferon.  Cytokines can bind to target cells and activate the inflammatory process.  They also promote cell growth, activate phagocytes, and destroy target cells.  Interleukins are cytokines that serve as messengers between white blood cells.  Recombinant (laboratory-synthesized) interleukins are currently being studied in clinical trials for patients with HIV infection.

Phagocytes

Phagocytes include monocytes and macrophages.  They are large white blood cells that engulf and digest cells carrying antigenic particles. Phagocytes rid the body of worn-out cells, initiate the immune response by presenting antigen to lymphocytes, are important in immune response regulation and inflammation, and carry receptors for cytokines. Dendritic cells, another type of phagocyte, also are antigen-presenting cells. They have long thread-like extensions that help trap lymphocytes and antigens and are found in the spleen and lymph nodes. Neutrophils are granulocytic phagocytes that are important in the inflammatory response.

Complement System

The complement system consists of 25 proteins.  The complement system is capable of inducing an inflammatory response when it functions with antibodies to facilitate phagocytosis or weaken the bacterial cell membrane.  The complement proteins interact with each other in a sequential activation cascade, promoting the inflammatory process.  Despite all of these components, the immune system has against foreign predators, over time it is defeated by HIV.
Other cells of the immune system are:

Neutrophils Neutrophils deal with defense against bacterial infection and other very small inflammatory processes and are usually first responders to bacterial infection; their activity and death in large numbers forms pus.

Basophils:  Basophils are chiefly responsible for allergic and antigen response by releasing the chemical histamine causing inflammation.
Eosinophils: Eosinophils primarily deal with parasitic infections and an increase in them may indicate such.
Monocytes: Monocytes share the "vacuum cleaner" (phagocytosis) function of neutrophils, but are much longer lived as they have an additional role: they present pieces of pathogens to T cells so that the pathogens may be recognized again and killed, or so that an antibody response may be mounted.

Macrophages: Monocytes are also known as macrophages after they migrate from the bloodstream and enter tissue.

Dendritic Cells: Found in tissues and lymphatics but not in blood.
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Figure 3.2: Cells of the Immune system

What is The Effect of HIV on The Immune System?
Imagine a choir without a conductor to guide it. Each singer sings at their own desired time. Each voice rises without a set pattern. In the end, the choir cannot sing and instead produces noise rather than music 

.
Now imagine the immune system without the T helper (CD4) cell. Each cell of the immune system is at a loss on what to do because the conductor is non-existent.

HIV attacks cells that express the CD4 receptor. These cells are:
· T-Lymphocytes – CD4+ Cells

· Macrophages

· Monocytes

· Dendritic cells 

The hallmark of HIV/AIDS is a profound immunodeficiency as a result depletion of CD4+ T lymphocytes. The CD4+ T cell depletion is two fold:
· Reduction in numbers;
· Impairment in function.
HIV infection leads to low levels of CD4+ T cells through three main mechanisms:
1. Direct viral killing of infected cells; 
2. Increased rates of apoptosis (cell suicide) in infected cells; 
3. Killing of infected CD4+ T cells by CD8 cytotoxic lymphocytes that recognize and eliminate infected cells. 
When CD4+ T cell numbers decline below a critical level, cell-mediated immunity is lost, and the body loses its ability to fight infectious diseases and becomes progressively more susceptible to opportunistic infections.
The following diagram adapted from the Kenya Ministry of Health illustrates how HIV affects ones health.
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	1.  CD4 cell is a kind of white blood cell. The CD4 is the friend of our body
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	2.  Infections like cough try to attack our body, but the CD4 fights them to defend the body, his friend
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	3.  Infections like diarrhoea try to attack our body, but the CD4 fights them to defend the body
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	4.  Now, HIV enters and starts to attack the CD4
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	5.  The CD4 notices he cannot defend himself against HIV!
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	6.  After some time, CD4 loses its force against HIV
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	7.  CD4 loses the fight. The body remains without defence.
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	8.  Now, the body is all alone, without defence. All kinds of problems, like cough and diarrhoea take advantage and start to attack the body.
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	9.  In the end, the body is so weak that all diseases can attack without difficulty.


Figure 3.3:  How HIV affects our health (Source: MOH, 2007. Primary-level Training Manual for Comprehensive Management of HIV Infection)
Having looked at immune system and how it works, next we shall discuss the natural progression of HIV disease

3.2  Natural Progression of HIV Disease
Once a transfer of body fluids from an infected person to an uninfected one takes place, HIV infection progresses in 4 phases.  These are:

· The primary of acute phase, 

· the asymptomatic phase, 

· the symptomatic phase, 

· and the late symptomatic phase.

Let us discuss each in turn.

The Primary or Acute Phase

This is the period that follows after the transfer of body fluids from an infected person to an uninfected one has taken place.  It is the first stage of infection marked by rapid viral replication leading to an abundance of virus in the peripheral blood with levels of HIV commonly approaching several million viruses per ml.   During this period most individuals (80 to 90%) develop an influenza-like illness with symptoms of fever, malaise, lymphadenopathy, pharyngitis, headache, myalgia, and sometimes a rash.  Because of the nonspecific nature of these illnesses, it is often not recognized as a sign of HIV infection.   Even if patients go to their doctors or a hospital, they will often be misdiagnosed as having one of the more common infectious diseases with the same symptoms.  Although some infected people may not have any symptoms at this stage, the host’s energy and nutrient requirements increase significantly and food intake tends to increase accordingly.  Consequently, these primary symptoms are not used to diagnose HIV infection as they do not develop in all cases and because many are caused by other more common diseases. However, recognizing the syndrome can be important because the patient is much more infectious during this period.  This period varies from 1 to 6 weeks.
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	During the primary phase the newly infected individual is highly infections due to the high viral loads and compromised immunity. Therefore early diagnosis would help to reduce further spread of HIV.
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Figure 3.4: Natural progression of HIV infection
The primary or acute phase provokes a strong immune defense from the body of the infected person.  This reduces the number of viral particles in the blood stream, marking the start of the next stage.

Clinical Latency Phase 
Clinical latency can vary between two weeks and 20 years.  During this early phase of infection, HIV is active within lymphoid organs, where large amounts of virus become trapped in the follicular dendritic cells (FDC) network. The surrounding tissues that are rich in CD4+ T cells may also become infected, and viral particles accumulate both in infected cells and as free virus. Individuals who are in this phase are still infectious. The phase is characterized by a slow but gradual increase in the viral load as the virus continues to multiply. The duration of the latency period depends on the hosts genetic, immunological and viral factors and thus differs from person to person.  Some slow progressors can live for 10 to 15 years without antiretroviral treatment.
When CD4+ T cell numbers decline below a critical level, cell-mediated immunity is lost, and infections with a variety of opportunistic microbes appear. This marks the beginning of the next stage, that is the symptomatic or AIDS stage. 
Symptomatic or AIDS Stage
In this stage, there are increased demands on immune system as the production of CD4 cells is unable to match the destruction.  The first symptoms often include moderate and unexplained weight loss, recurring respiratory tract infections (such as sinusitis, bronchitis, otitis media, pharyngitis), prostatitis, skin rashes, and oral ulcerations.  Common opportunistic infections and tumors, most of which are normally controlled by robust CD4+ T cell-mediated immunity then start to affect the patient. Typically, resistance is lost early on to oral Candida species and to Mycobacterium tuberculosis, which leads to an increased susceptibility to oral candidiasis (thrush) and tuberculosis. Later, reactivation of latent herpes viruses may cause worsening recurrences of herpes simplex eruptions, shingles, Epstein-Barr virus-induced B-cell lymphomas, or Kaposi's sarcoma, a tumor of endothelial cells that occurs when HIV proteins such as Tat interact with Human Herpes virus-8. Pneumonia 

Late symptomatic phase (full-blown AIDS)
The late phase is marked by metabolic alteration, weight loss, and wasting.  Other characteristics include high viral load, a decreased CD4+ count, pneumonia caused by the fungus Pneumocystis jiroveci and often fatal, Kaposi’s sarcoma, systemic fungal infection, bacterial infections, and cancer. In the final stages of AIDS, infection with cytomegalovirus (another herpes virus) or Mycobacterium avium complex is more prominent. Not all patients with AIDS get all these infections or tumors and there are other tumors and infections that are less prominent but still significant.
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Figure 3.4:  Stages of AIDS infection
Now let’s turn to WHO staging of HIV disease, but before that check your understanding of the natural progression of HIV infection by doing the following activity:
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Outline the main features of each of these phases of HIV infection:
1. The Primary or Acute Phase

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

2. Clinical Latency Phase.  
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

3. Symptomatic or AIDS Stage

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

4. Late symptomatic phase (full-blown AIDS)

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




3.3  HIV Disease Staging
HIV disease predominantly affects resource-poor communities where medical facilities are sometimes poorly equipped, and where it is not possible to use CD4 and viral load test results to determine the right time to begin treatment. That is why the World Health Organization (WHO) developed a staging system for HIV disease based on clinical symptoms.
The WHO clinical staging system helps you to estimate the degree of immune deficiency your patient has.
In particular, the applications of the staging is meant to help you achieve the following:
· monitor patients and determine prognosis;
· prioritize the need for preventive therapies;
· provide guidance as to when to start or review ARV drug therapy;
· helps you to assess clinical response to therapy in the absence of appropriate laboratory tests

If the patient has a sign in more than one clinical stage, the patient is staged as the highest WHO stage where there is a sign.

Following exposure to HIV, patients may have a short flu-like illness, fever or rash. This is part of primary HIV infection and is called Acute Retroviral Syndrome.

A patient having only symptoms of WHO clinical stage 1 or 2 usually does not have a very serious immune deficiency. Patients who have signs and symptoms of WHO stage 3 or 4 usually have serious immune deficiency: they do not have a lot of CD4 cells left.

Certain conditions need a diagnosis by a clinician and should be referred for appropriate diagnosis and treatment. These conditions are marked with an asterisk (*) in the clinical staging table

Note that the WHO clinical staging of a patient may never go back but can only advance forward. Therefore, a patient can never move from stage 3 to stage 2. Once at stage 3, they will remain there and can only advance to stage 4 if they develop a new opportunistic infection of stage 4.
Table 3.1: Summary of the Signs and Symptoms for Revised WHO Clinical Staging for Adult and Adolescents (Source: MOH, 2007.  Primary-level training Manual for comprehensive management of HIV)
	
	Primary HIV infection
	WHO Clinical

Stage 1

Asymptomatic
	WHO Clinical

Stage 2

Mild Disease



	Symptoms /signs


	· Unrecognised
· Acute Retroviral Syndrome


	· Asymptomatic

· Persistent generalized lymphadenopathy: multiple small painless lymph nodes, not associated with other symptoms 


	· Moderate weight loss (< 10% of presumed or measured body weight)

· Minor mucocutaneous manifestations

· Sores or cracks around lips (angular cheilitis): small lesions at the corners of the mouth 

· Seborrhoeic dermatitis: scaly skin eruption on the border between face and hair and side of the nose 

· Prurigo (PPE): itchy skin eruption on the arms and legs   
· Recurrent mouth ulcers: 

· Herpes Zoster, past or recurrent within last 2 years: painful blisters on a region of 1 side of the body, face, or extremities 

· Recurrent upper respiratory infections: 

repeated throat infections, bacterial sinusitis, or ear infections 




	WHO Clinical

Stage 3

Moderate Disease
	WHO Clinical

Stage 4

Severe Disease (AIDS)

	·  Severe Weight loss (> 10% of presumed or measured body weight)

· Oral candidiasis (Thrush): 

white patches covering areas in the mouth 

· Oral hairy leukoplakia(OHL): 

Non painful, white vertical lines on the side of  the tongue, which cannot be scraped off 

· Unexplained chronic diarrhoea > 1 month:

· Unexplained prolonged fever 
> 1 month

· Severe bacterial infections: 

e.g. pneumonia, empyema, muscle/ bone/ joint infections, etc.

· Pulmonary tuberculosis (PTB)  within last 1 year

· TB lymphadenopathy


	· HIV wasting syndrome: extremely thin with chronic fever and/or chronic diarrhoea

· Recurrent severe bacterial pneumonia (>/ = 2 episodes within 1 year)

· Oesophageal thrush: usually oral thrush with pain when swallowing

· Chronic oro-labial, genital or ano-rectal herpes simplex infection for > 1 month 

· Lymphoma*(cerebral or B cell NHL) 

· Kaposi’s sarcoma (KS): dark (purple) lesions on the skin and/or mouth, eye, lungs, intestines, often accompanied by a hard oedema

· Invasive cervical cancer* 

· Pneumocystis jiroveci pneumonia (PCP)*: severe pneumonia with shortness of breath on exertion and dry cough

· Extrapulmonary TB* (EPTB): for example, in the bone or meningitis. May also present as fever that has not responded to anti-malarials and broad spectrum antibiotics

· Cryptococcal meningitis*: headache over a long period, 

meningitis which can present without neck stiffness

· Cryptococossis (extra-pulmonary)

· Any disseminated non-tuberculosis mycobacterial infection

· Any disseminated endemic mycosis (e.g. histoplasmosis)

· Toxoplasmosis of the brain*

· Visceral leishmaniasis*

· Cytomegalovirus (CMV) retinitis or disease of the organs (other than liver, spleen, or lymph nodes)

· HIV encephalopathy*: 

significant neurological impairment interfering with independent functioning and not due to other cause, will sometimes improve on ART

· Cryptosporidiosis, with diarrhoea > 1 month

· Isosporiasis
· Progressive Multi-focal Leuco-encephalopathy (PML)
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To help you understand the WHO clinical staging, please do the following activity.
	[image: image64.wmf]
Using WHO staging system above, indicate the WHO  stage  for each of these cases:
Case Number

Case

WHO Stage

 47 year-old HIV positive thin man with a mass in his mouth.

41 year-old HIV positive woman who comes to the health centre complaining of having cuts on the side of her mouth.

14 year-old HIV positive boy who complains of weight loss and these large swellings on his neck.

37 year-old HIV positive woman who complains of this rash on her back. She says that it is itchy.

38 year-old HIV positive woman with painful ulcers as seen in this picture. She says she has had this for a long time.

27 year-old HIV positive woman with multiple of these sores in her mouth. She says that they are painful and that she gets them a lot.




Now compare your answers with the ones given below.
	Case Number
	Case
	WHO Stage

	1. 
	 47 year-old HIV positive thin man with this mass in his mouth.
	4 (lymphoma)

	2. 
	41 year-old HIV positive woman who comes to the health centre complaining of having cuts on the side of her mouth.
	2 (angular cheilitis)

	3. 
	14 year-old HIV positive boy who complains of weight loss and these large swellings on his neck.
	4 (extrapulmonary TB-TB adenitis)

	4. 
	37 year-old HIV positive woman who complains of this rash on her back. She says that it is itchy.
	2 (prurigo)

	5. 
	38 year-old HIV positive woman with painful ulcers as seen in this picture. She says she has had this for a long time.
	4 (chronic herpes simplex ulcerations)

	6. 
	27 year-old HIV positive woman with multiple of these sores in her mouth. She says that they are painful and that she gets them a lot.
	2 (recurrent mouth ulcers)


SUMMARY

We have come to the end to this section on WHO clinical staging and also the end of this first unit on this introductory unit on HIV. In the next unit we shall discuss “Clinical and Laboratory Diagnosis of HIV and AIDS”. But before that take a well deserved rest then complete the attached assignment.
Good luck![image: image37][image: image38][image: image39][image: image40][image: image41][image: image42][image: image43][image: image44][image: image45][image: image46][image: image47][image: image48][image: image49][image: image50][image: image51]
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INTEGRATED  HIV/AIDS PREVENTION, TREATMENT AND CARE





























Conditions marked with an asterisk (*) require a clinician diagnosis—this can be from records of a previous hospitalization.





Severe bacterial infections, any other severe infections, e.g. suspected toxoplasma, cryptococcal meningitis, and extra pulmonary TB are all infections which should be referred for hospital diagnosis and treatment. 























Monkeys are affected by SIV





Each type is divided into groups, and each group is divided into subtypes and CRFs.
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