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Abbreviation and Acronyms
Ab

-
Antibodies

Ag

-
Antigen

AIDS

-
Acquired Immune Deficiency Syndrome

BMI

-
Body Mass Index

CDC

-
Centre for Disease Control

CD4

-
T helper cell

CNS

-
Central Nervous System

CMV

-
Cytomegalo Virus

DDC

-
Zalcitabine

DNA

-
Deoxyribonucleic Acid

DDI

-
Didanosinee

ELISA

-
Enzyme Linked Immuno Sorbent Assay

FDA

-
Food & Drug Administration

GP120

-
Glycoprotein 120

HIV

-
Human Immuno Deficiency Virus

HTLV

-
Human T-Lymphotrophic Virus

HRPO

-
Horseradish Peroxidase

IgG

-
Immunogloblin G

IFA

-
Immunofluorescent Assay

IVU

-
Intavenous Drug Use

P24

-
Protein 24

PLWHA
-
People Living With HIV / AIDS

PI

-
Protese Inhibitors

NNRTI
-
Non-nucleoside Reverse Transcriptase Inhibitor

RNA

-
Ribonucleic Acid

RTI

-
Riverse Transcriptase Inhibitors

STD

-
Sexual Transmitted Diseases

STI

-
Sexual Transmitted Infections

TB

-
Tuberculosis

VCT

-
Voluntary Counseling and Testing

WB

-
Western Blot

ZDU

-
Zidovudine

Unit Introduction
Welcome to this unit on HIV/AIDS.

As you are probably aware, HIV/AIDS is a leading cause of death in this country.  The pandemic has continued to cause great suffering, not only to the infected individual, but also to the family members (affected) and to the wider community. It is for this reason that the pandemic was declared a national disaster in Kenya in 1999 by then the president of the republic of Kenya.  

Accurate information and behavioral change still remain the best mitigation strategies for HIV/AIDS.  We, therefore, need to equip ourselves with up-to-date information to enable us to live healthy lives, provide quality care to our clients, and offer support to their families as well as to the community. This unit aims at enhancing your knowledge on HIV/AIDS, and we hope that you will translate this knowledge into actions that will contribute towards mitigation of the impact of this very legitimate health concern. 

Unit Objectives
By the end of this unit you should be able to:
· Discuss the aetiopathology of HIV/AIDS;

· Describe the stages of the HIV/AIDS disease;

· Discuss the effects of HIV/AIDS.

· Discuss the management of HIV/AIDS patients;

This unit is divided into 5 main sections.  The first section will look at definitions and aetiopathology of HIV/AIDS, the second section will discuss the natural history and staging of HIV; the third section will discuss the opportunistic infections; the fourth section will look at the tests for HIV; and lastly the fifth section will discuss the management and prevention of HIV/AIDS.

Section 1: Definitions And Aetiopathology Of HIV And AIDS
We will  start  by defining HIV/AIDS and then discuss the the aetiopathology of HIV.


What is HIV?

HIV stands for Human Immuno-deficiency Virus.  HIV is the virus that causes AIDS.  This is the virus that destroys the human immune system, leaving the body defense system compromised/ deficient and vulnerable to other infections. 

Having defined HIV, let us now look at what AIDS means.  AIDS is an abbreviation for Acquired Immune Deficiency Syndrome.  We already mentioned immune deficiency in the process of explaining what HIV means.  Now, the question you may ask yourself is, why is it acquired and why is it a syndrome?  
· First of all, it is acquired because it is not inherited - the HIV virus is spread from one person to another.  
· Secondly, the disease presents with a collection of signs and symptoms resulting from compromised immunity due to the HIV virus.  That is why it is referred to as a syndrome.  A syndrome is a group of signs and symptoms denoting a disease.

	A
Acquired:  Because it is a condition one must acquire or gets infected with; not something transmitted through genetic inheritance.

I
Immune:  Because it affects the body’s immune system. That is the body’s defense system which fights disease causing microorganisms in the body such as bacteria and viruses.

D
Deficiency:  Because it makes the system compromised or incompetent.

S
Syndrome:  Because someone with AIDS experiences a wide range of symptoms, signs, diseases and opportunistic infections.




AIDS is the final stage of HIV infection.  It occurs when HIV has destroyed vital aspects of the immune system leaving the body vulnerable to life threatening infections, which eventually lead to death.

Aetiopathology Of HIV/AIDS
Having looked at the important definitions, let us now discuss the structure and classification of the HIV virus.  We will also review the human defense mechanisms and learn how the immunological system is affected by HIV/AIDS.

Biology of  HIV Virus
Before we describe the nature and properties of the human immunodeficiency virus, let us remind ourselves of the basic properties of viruses.

Viruses are the smallest and also the simplest forms of living micro-organisms.  They are composed of a nucleic acid core enclosed in a protein outer coat.  The outer coat may or may not have a lipid (fat) component to it.  The nucleic acid forms the basis of maintenance of the characteristics of the virus including its replication. Unlike the cells of higher forms of life, a virus usually has only one form of nucleic acid.  The nucleic acids occur in the form of either deoxyribonucleic acid (DNA) or ribonucleic acid (RNA).  A schematic drawing of a virus is given in Figure 1 below.  In subsequent sections, we will consider how these basic structures; the outer coat and the nucleic acid core apply to the human immunodeficiency viruses.
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Figure 1: Drawing Of A Virus

In the early 1980s, specifically around 1981, doctors discovered a strange disease that was affecting gay men in the United States.  The doctors noticed that a 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, a revision of nomenclature of these viruses was done and HTLV III was renamed human immunodeficiency virus, type 1 (HIV-I), while HTLV III was renamed HIV-2.  The human immunodeficiency viruses mentioned above belong to a larger group of viruses in the family known as retroviruses.
In Kenya, the first case of AIDS was described in 1984 in Nairobi.

Nature of  Retroviruses
Retroviruses can be classified into three main groups, namely:

· Onchoviruses;

· Spumaviruses;

· Lentiviruses

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.
The nucleic acid of the retroviruses is composed of ribonucleic acid (RNA).  

Retroviruses are unique among other viruses in that during their replication cycle, their nucleic acid component is temporarily converted from RNA to DNA inside the host cell.  The task is accomplished by an enzyme protein called “reverse transcriptase”, which occurs in close association with the nucleic acid.  This reverse transcriptase is able to transcribe (make) a template (a replicated form) of DNA from RNA.  Figure 2 below shows the structure of the HIV virus.
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Figure 2: Structure of the HIV virus
When the virus enters the body and gets into the blood stream, it binds itself to specific defense cells known as CD4 lymphocytes and as it enters these cells, it destroys them.  When the retrovirus enters the CD4 cell, the enzyme reverse transcriptase from the virus takes over the CD4 cell’s genetic equipment to produce more retroviruses which are then released outside the infected cell and go on to infect other CD4 cells.  This process goes on over a period of years during which the number of CD4 lymphocytes gradually decreases.  Please note that although the body of an infected person struggles to form antibodies against the HIV, these antibodies cannot destroy all the viruses because they keep on multiplying and the body’s defense system becomes overwhelmed, therefore, it becomes unable to produce enough antibodies to match the viruses.

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.    

Many countries report a variety of subtypes; a person can be co-infected with different subtypes.  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).  Subtype C currently accounts for more than half of all new HIV infections worldwide.

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 3:  Illustration of the different levels of HIV classification
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

Having looked at the biology of the HIV virus, let’s now turn to its transmission and epidemiology.
Transmission And Epidemiology Of HIV/AIDS
It is very important for you to understand the modes of transmission of HIV clearly.  This will help you to recognize the risks that individuals face as a result of their social or occupational background.  It will also help you to design control programmes.  But more significantly for you as a health care provider, it will assist you in counseling your patients or clients.

There are three recognized modes of HIV transmission.  These are:
· Sexual intercourse;

· Direct inoculation;

· Transmission from mother to child.

The three modes of transmission are briefly described below.

Sexual Intercourse

Sexual intercourse is the commonest mode of transmission of HIV in developing countries as well as in many of the developed countries.  Both heterosexual (male to female) and homosexual (male to male) intercourse are highly risky if a protective device such as a condom is not used.  Lesbianism (female to female intercourse) has also been shown to increase the risk of HIV transmission, possibly through oral-genital contact.

Blood to blood transmission
Direct inoculation of the virus into the body as a result of using contaminated needles and syringes, as occurs in intravenous drug use (IVU) is the next commonest mode of transmission worldwide.  This can also occur accidentally among health care providers through needle stick injuries and other injuries incurred by general and dental surgeons and other operating theatre staff.  The risk of transmission is about the same for each percutaneous exposure – around 1-5 per 1000 exposures (0.3%).  Compare this risk with the risk after percutaneous exposure of hepatitis B (9 to 30%) and hepatitis C (1 to 10%).  It should also be noted that the cumulative annual risk for some professions may be quite high.

Organ transplantation and transfusion of blood and blood products from an individual infected with HIV is another mode of transmission of HIV.  It can be minimized by screening all blood intended for transfusion as well as by screening organ donors for possible HIV infection.  The other mode of transmission is traditional procedures which involve scarring.
Mother to Child Transmission

Mother to child transmission occurs in about 12-20% of children born to HIV infected mothers.  This proportion is increased significantly if the baby is routinely breastfed.  This mode of transmission is also referred to as vertical transmission.

Now you know the three most important modes of HIV transmission.  It is equally important for you to know how HIV is not transmitted.  The following factors are not associated with HIV transmission:
· Casual contact such as shaking hands;

· Sharing eating utensils;

· Social contact such as sharing the same room or transportation facility;

· Bites by arthropod vectors.

The table below shows the contributions of the different modes of transmission towards HIV infection:

Table 2:  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


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 the fourth biggest killer in the world after:

a) Ischeamic Heart Disease

b) Cerebrovascular disease

c) Lower Respiratory Infections

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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Figure4: Global HIV/AIDS distribution. Source: UNAIDS,2005 
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 subregion. 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 5 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 5: Trends in HIV Prevalence in different parts of Africa
What have we learnt
You have now come to the end of  section one.  In this section  we have introduced the topic HIV/AIDS and reviewed its historical background and epidemiology.  We learnt about the nature and structure of the human immunodeficiency virus.  This is the virus which causes AIDS.  We also discussed the three most frequent modes of transmission of the virus and its geographical distribution.  In subsequent sections we shall discuss how the virus interacts with various body cells and organs to produce the symptoms and signs, which together constitute the acquired immunodeficiency syndrome.

Section 2: Clinical Aspects Of HIV/AIDS
In this section  you will be learning about the clinical aspects of HIV induced disease.  Lets start by looking at the natural history of HIV infection..

Natural History of HIV Infection
As we noted in section 1, the natural history of HIV infection runs a prolonged course which may last more than ten years.  The events that take place during the course of HIV infection are closely correlated to the amounts of circulating CD4 cells. In immunologically competent person, the CD4 cell counts are usually above 500 cells per microliter of blood.   As HIV/AIDS progresses the CD4 cell counts gradually decrease, giving a chance to opportunistic infections and cancers to strike.  

The events that mark the course of HIV infection may be classified into four stages as follows: 
· Primary infection;

· Early HIV infection;

· Intermediate HIV infection;

· Advanced HIV infection.

We will now discuss these stages individually.

Primary Infection

This stage begins from the time that HIV is introduced in the body and starts multiplying. The initial infection is characterized by very high viraemia.  This period may last from ten weeks to six months.  Many individuals at this stage may present with no significant symptoms.  However, some people will present with fever, myalgia, joint pains, general lymphadenopathy and maculopapular rash.  During this stage, the CD4 cell counts remain normal.

The differential diagnosis (i.e., other conditions which may present with a similar picture) include malaria, early stages of upper respiratory viral infections such as influenza, early cases of typhoid fever and other causes of acute febrile illnesses.  In many parts of Africa,  some of these conditions, for example malaria, are very common and must not be misdiagnosed at the expense of HIV.  Therefore, it is essential to conduct proper clinical examinations and do relevant laboratory tests to rule out these conditions.

Early HIV Infection

This stage may run from a few months to five years after the initial infection.  As in the previous stage, the majority of individuals affected may show no symptoms.  A few people, however, may present with disease conditions referable to specific organs and systems.  Examples of such conditions are idiopathic thrombocytopenia, Guillian-Barre syndrome and other chronic demyelinating syndromes.  The CD4 cell counts are normal or may show very slight decrease.

Intermediate HIV Infection

As the infection progresses and CD4 cells continue to be depleted, individuals enter the intermediate stage.  This stage may start as late as 3 – 6 years from the time of initial infection and last another 4-5 years.  During this stage, infected individuals may experience a large number of illnesses characterized either by opportunistic infections or various forms of cancers.  We will discuss these conditions in subsequent sections  of this unit.  Table 2  below lists a few of the opportunistic infections and cancers that you may come across at this stage.

Table 2: Examples of opportunistic infections and cancers associated with the intermediate stage of HIV/AIDS

	Opportunistic Infections
	Cancers

	Tuberculosis
	Non-Hodgkin’s lymphoma

	Herpes zoster
	Kaposi’s Sarcoma

	Herpes Simplex
	Cervical Intraepithelial neoplasia

	Oral candidiasis
	Primary CNS Non-Hodgkin’s lymphoma


Opportunistic infections will be discussed in more details in the next section.

Advanced HIV Infection

The final stage of HIV infection is a result of severe immune deficiency.  It is characterized by severe wasting syndrome, the occurrence of severe opportunistic infections and advanced disseminated cancers.  It may also be accompanied by presence of conditions such as dementia as a result of the effect of HIV on the central nervous system.  This is known as AIDS and is the terminal spectrum of the HIV infection.

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 application 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 at the highest WHO stage where there is a sign.

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.

It’s important to 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.  The revised WHO classification has four stages. At the end of each stage, a performance scale is included.

Table 3: 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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	In the majority of individuals, AIDS takes about 8 to 10 years to develop after initial infection.  But in a few individuals, it may take a much shorter period (2 years) or take even longer than ten years.




What have we Learnt
In this section we have looked at  the clinical presentation of HIV/AIDS. We have seen that the various stages that characterize the course of HIV/AIDS  are manifested by signs and symptom of progressive immunosuppression.  Next let us look at the types of opportunistic infections that affect People Living With HIV/AIDS (PLWHA)s
Section 3:  Definition And Types Of Opportunistic Infections
As you may probably know, the emergence of HIV / AIDS at the beginning of the 1980s has completely changed health policies in many developed and developing countries of the world, Kenya included. HIV has created conditions, which are now exploited by micro-organisms previously not known to cause harm to their human hosts. In this section , we refer to these micro-organisms as opportunistic pathogens

.

Opportunistic infections are conditions that take advantage of a weakened immune system to cause disease. These diseases do not normally affect a person with a normal immune system.  They are only severe and more frequent in people whose immune system has been compromised, such as HIV infected people.  
Infection with the human immunodeficiency virus (HIV) is characterized by a progressive reduction of the immunological functions of the human body. This occurs because the virus attacks and destroys lymphocytes cells, which play major role in the defense mechanism of the body.  The T-helper lymphocytes cells carry a special protein receptor referred to as CD4. These CD4 bearing cells are primarily responsible for the protection of the body against diseases.

In the previous section, you learned that as the virus multiplies the CD4 bearing lymphocytes count is reduced. As a result, the immune system becomes weakened, and the affected individual becomes more susceptible to attack by a variety of infective organisms, which we call opportunistic pathogens.

In general, opportunistic pathogens are micro-organisms of low virulence. Many occur as environmental flora and sometimes as normal commensals of the human body.  When the body’s immune status is low, these micro-organisms take advantage of this to cause disease.   They behave more or less like the scavenger animals in the wilderness.  Scavenger animals such as hyenas and vultures roam the savannah in search of food but will not attack a strong, healthy person. However, their opportunity to strike arises if a man walking carelessly is attacked and bitten by a snake. Due to the poisonous effect of the bite, the man is weakened and falls to the ground. Then he is attacked by these “opportunistic” predators. Because he is no longer able to defend himself, an opportunity occurs for the scavengers to devour him.

Evolution Of Opportunistic Pathogens
Let us pause to consider where these opportunistic pathogens come from. As previously noted, many of these micro-organisms are either normal flora in our environment or occur as commensals within our body systems.  Some of them were previously unknown or were only remotely known, as they caused no concern to medical scientists.  Understandably, these organisms have now attracted much interest among AIDS researchers all over the world.  This is because the emergence of HIV has been accompanied by the emergence of these previously harmless infective agents which now further complicate HIV infection.

A number of other micro-organisms which have been known for some time as disease causing agents in people with intact immune systems have also taken advantage of HIV/AIDS and have been seen to cause severe disease more frequently in HIV-infected individuals.  These micro-organisms are also considered opportunistic pathogens.  According to the current medical literature, more than 100 micro-organisms, including bacteria, fungi, viruses and protozoa, are regarded as opportunistic agents that cause serious infections in immunocompromised individuals suffering from HIV/AIDS.

As we shall see in the section that follows, many of these opportunistic agents are common micro-organisms, which you may have heard of during your medical training and practice.  However, because they are now recognized to cause serious disease in HIV/AIDS cases, they are considered serious threats to human health.  They should therefore be managed aggressively, especially in people with HIV/AIDS.  

Types of Opportunistic Pathogens
In the last section, we discussed the reasons why opportunistic pathogens cause severe disease in immunocompromised individuals.  In this section, we will classify these organisms in groups based on whether they are bacteria, fungi, viruses or protozoa.  To guide us through this long list of opportunistic pathogens, we will first group them into two broad categories namely:
· Micro-organisms which occur commonly in our environment but are much more virulent in immunocompromised individuals;

· Micro-organisms which have been rare but, because of the emergence of HIV/AIDS, have been found to change from their normally quiescent state to more aggressive forms that result in severe disease in immunocompromised individuals.

Most of the micro-organisms in the first group are bacterial agents, although a number of fungal, viral and parasitic agents also belong here.  In contrast, micro-organisms in the second group are mainly fungal, viral and parasitic.  They may be termed true opportunists, as they have only become prominent with the coming of HIV/AIDS.

Opportunistic Bacterial Pathogens
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	Which bacteria cause opportunistic infections in PLWHA?


Most bacterial pathogens known to microbiologists have been found to cause severe disease in immunocompromised individuals.  A list of these is provided in Table 4 below.  As you can see, this list is very extensive.  However, it is not exhaustive.  This means that more micro-organisms which could have been included are not in this table.  For convenience, only those micro-organisms, which are more frequently associated with opportunistic infections, have been included.  Can you identify any familiar micro-organisms? If so, how many?

Table 4: Bacterial pathogens and the Opportunistic Infections they cause
	Bacterial organisms
	Opportunity Infections

	Actinomyces Israeli
	Esophagitis, chronic suppurative infections

	Campylobacter species

	Enteritis, osteomyelitis, disseminated infection

	Corynebacterium diphtheriae
	Cutaneous infections, nasopharyngeal infections

	Haemophilus influenzae
	Bronchitis, pneumonia, otitis

	Klebsiella species
	Oropharyngeal infections, urinary infection

	Listeria monocytogenes
	Meningitis, hepatitis, disseminated infection

	Mycobacterium tuberculosis
	Pulmonary TB, meningitis, pleural effusion, disseminated infection

	Mycobacteium avium complex
	Meningitis, enteritis, disseminated infection

	Neisseria meningitidis
	Meningococcal meningitis

	Pseuodomonas aeruginosa
	Pneumonia, bacteriemia

	Shigella flexneri
	Enteritis, bacterimia

	Staphylococcus aureus
	Impegito, celluritis, pyomyositis, pneumonia

	Streptococcus pyogenes
	Soft tissue infection

	Streptococcus pneumoniae
	Lobar pneumonia, meningitis, bacteremia, sepsis


Opportunistic Fungal Pathogens

These groups of micro-organisms are known to be highly fatal in immunocompromised individuals who are not diagnosed early or are not given treatment promptly.  Unlike bacteria, most of these fungi are “true” opportunists in that they attack the body during the period of low immunity that occurs in HIV/AIDS.  Table 5 below lists these fungal organisms. Once again, study this table and identify those pathogens which are already familiar.  How many of these can you identify?

Table 4: Fungal pathogens and the disease conditions they cause

	Fungal organisms
	Disease syndrome

	1. Yeasts

Cryptococcus neoformans

Candida species
	Pulmonary infection, pleural effusion, meningitis, cutaneous lesions, fungemia Oral thrush, esophagitis, vaginitis, balanitis, corneal ulcers, disseminated infection.

	2. Dimorphic fungi

Histoplasma capsulatum
	Pulmonary infection, pleural effusion, meningitis, colitis, disseminated infection.

	3. Filamentous fungi

Aspergillus species
	Pulmonary infection, pharyngeal infection

	4. Others

Pneumocytis carinii
	Severe interstitial pneumonia


Opportunistic Viral Pathogens


If you thought of viruses and protozoans, well done.  They are considered opportunistic micro-organisms, as they cause severe disease in immunocompromised individuals.  Indeed, some of them may cause the first symptoms in immunocompromised individuals.  Table 5 lists the viral organisms now known to present with severe disease in individuals who are immunocompromised.  Once again, look at this table and see whether you can recognize some of these micro-organisms.

Table 6: Viral pathogens and the disease conditions they cause

	Viral organisms
	Disease syndrome

	Cytomegalovirus (CMV)
	Retinitis, gastroenteritis, esophagitis, enterocollitis, hepatitis, disseminated infection

	Herpes simplex type 1
	Orofacial vesicles, mucocutaneous lesions, keratoconjunctivitis

	Herpes simplex type 2
	Muco-ulcerative lesions, CNS lymphoma, Burkitt’s lymphoma, genital herpes

	Varicella-zoster
	Retinits, encephalitis, dermal zoster, pneumonia, prolonged chickenpox in children

	Kaposi’s sarcoma associated virus
	Kaposi’s sarcoma

	Molluscum contagiosum
	Disseminated proliferative cutaneous lesions

	Hepatitis B and C viruses
	Increased rate of chronic infection, increased severity of infection and complication

	Influenza viruses
	Increased severity of illness


Opportunistic Parastitic Pathogens

The last group of opportunistic micro-organisms are  the parasitic pathogens. As you will recall, we mentioned earlier that parasitic pathogens which cause severe disease in immunocompromised persons belong to a group of micro-organisms that have gained prominence as a result of the emergence of HIV/AIDS.  Most members of this group are also “true” opportunists and have been documented to worsen disease in individuals whose immune status has been compromised.  Table 7 lists these micro-organisms.  Once again, study this table and see whether any of these micro-organisms are familiar to you.  

Table 7: Protozoal pathogens and the disease conditions they cause

	Protozoal organism
	Disease syndrome

	Acanthamoeba
	Primary amoebic meningo-encephalitis, granulomatous sinusitis.

	Babesia species
	Blood stream infection & fever

	Cryptosporidium parvum
	Acute and chronic severe diarrhoea

	Cyclospora species
	Chronic diarrhoea

	Encephalitozoon hellem
	Chronic diarrhoaea, cholangitis, pneumonia 

	Enterocytozoon beneusi
	Chronic diarrhoea

	Isospora belli
	Chronic diarrhoaea, cholangitis, pneumonia

	Leishmania species
	Visceral leishmaniasis

	Toxoplasma gondii
	Encephalitis, myocarditis, pneumonia, disseminated disease


Having studied and thought about the above lists of disease causing agents, we can now discuss a bit more about opportunistic infections and HIV.  But before we do so, let us stop and think about the implications of HIV infection.

You probably know someone who is suffering from HIV/AIDS or someone who died from this infection.  You may recall from your previous knowledge, that this disease has no definitive cure yet.  This means that once someone is infected there is nothing that can be done to rid the person of the HIV infection.  However, there is still a lot of supportive care and treatment that can be given for any opportunistic infection.  Therefore, it is important that as a health care worker you are able to identify and manage the symptoms of these infections.
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	Opportunistic infections may be the first presenting problem in HIV/AIDS.  In some cases, the presentation may be unusual to an unsuspecting health care worker.  It is therefore advisable that any patient with unusual presentation be properly investigated to exclude an underlying problem.  Indeed, it has now come to be accepted that the presence of an opportunistic infection in an otherwise healthy individual may indicate immunosuppression.




The patient will require counseling if HIV/AIDS is suspected to be the underlying problem.  Fortunately, quite a number of health workers are trained VCT, HIV/AIDS counselors.  

What have we learnt?
We have learned that opportunistic infections:

· Occur as a result of certain pathogens taking advantage of a reduced immune status in order to cause diseases;

· Are classified as either bacterial, fungal, viral or parasitic;

· Are mostly micro-organisms which have been with us for a long time but have become more prominent because of HIV/AIDS;

· Are still being discovered several years after the onset of the AIDS pandemic;

· Cause symptoms that may be the only presentations of AIDS in patients attending your clinic for the first time;

· Require health care providers to always remember to investigate for HIV infection.

Next, we shall look at the kind of tests that are used to detect HIV.
Section  4: Tests For HIV  Detection
Before an HIV test is ordered, it must be considered whether the testing is linked or unlinked.  Linked testing means that the specimens and the test results will be positively identified with an individual.  Unlinked testing means that the specimens and test results cannot be traced back to an individual.  Linked testing is useful for clinic settings and for purposes of counselling while unlinked testing should be used for blood donor screening and epidemiological purposes.

With linked testing you must: 

· Obtain informed consent from the individual;

· Provide pre-test and post-test counselling, either yourself if you have been trained in counselling or through a qualified counsellor; 

· Ensure confidentiality to protect the individual’s identity.

Laboratory tests for HIV detection are divided into screening tests and confirmatory tests.  Before we discuss these, we first need to define some terms:

· Positive test: indicates that the patient has HIV infection;

· Negative test: indicates there is no evidence that the individual is HIV-infected;

· Indeterminate test: result is either weakly reactive or is positive by one set of tests but negative with a second set;

· Sensitivity: ability of a test to pick up a positive reaction from infected individuals;

· Specificity: ability of a test to discriminate non-infected individuals as truly negative;

· False positive: a test is said to give false positive results if the test indicates the presence of a condition which in actual fact is not there;

· False negative: a test is said to give false negative results if the test fails to indicate the presence of a condition which in actual fact is there;

· Seroconversion: immunological events that take place after initial infection as the individual converts from being negative to positive for antibodies against HIV;

· Conjugate: substance, which links an indicator of positive reaction to an antigen/antibody (Ag/Ab) complex.  The most commonly used conjugate is horseradish peroxidase (HRPO) attached to a second antibody such as goat anti-human IgG antibodies.

Most routine tests for detecting HIV infection are based on the demonstration of antibodies against the virus.  The most widely used principle in the screening tests is the enzyme linked immunosorbent assay (ELISA or EAI).  The specimen used for these tests is usually blood, but there are new tests based on the use of saliva and other body fluids, including urine.  Other tests based on serology include Western blot and Fluorescent antibody assays.

The ELISA Test

The ELISA test is an immunological test designed to detect the presence of antibodies to an antigen or group of antigens.  In the case of HIV, the antigen or group of antigens is viral proteins.
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	Sometimes health workers use the term ELISA to order an HIV test without consent from the patient.  The laboratories are expected to interpret this as a screening test for HIV.  It should be emphasized that the principle of ELISA is not restricted to the diagnosis of HIV only.  It can be used for the detection of many other micro-organisms and other substances including drugs.




Western Blot (WB)
The Western Blot (WB) test utilizes a double electrophoresis principle.  This principle first separates the viral proteins through a gel electrophoresis and then transfers it to a nitrocellulose paper strip.  To perform the test, the sample from the patient is added to the test strip.  If the sample has antibodies against the viral proteins, a reaction will take place depending on where the band for the proteins appears on the nitrocellulose paper.  The reactions are detected by the addition of a colour developing conjugate, which detects the antibody/antigen complexes on the bands.

Each manufacturer of WB usually specifies the proteins in the band and provides a key for interpreting a positive test.  In general, the commonest viral proteins detectable by WB tests are gp 120, gp 41, p66, p31, p24 and p17 (refer to the figure3, in section 1, on the structure of HIV).  Due to the expense involved, Western Blot is not routinely used in many developing countries.  Instead use is made of two separate ELISA to screen and confirm the diagnosis of HIV infection. 

Immunofluorescent Assay

The immunofluorescent assay (IFA) test detects antigen antibody (Ag/Ab) reaction on a solid phase such as microscope glass slide through the addition of anti-human antibody conjugate with fluorescein dye.  The latter is a fluorescent material which is detectable through the use of a fluorescent microscope.
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	The client must be counselled and their consent  obtained before the blood test is done.  Post-test counselling should also be given


Steps In Confirmation Of Test Results
By now, you may have built up a mental picture of how to proceed with demonstrating that an individual is HIV-infected and confirming the diagnosis.

Does your mental picture look like Figure 6 below?

 

Figure 5:
Clinical and laboratory steps for assessing HIV status

Figure 6: steps in confirmation of test results
Window Period
This term refers to the period of time between HIV infection and the time when it is possible to demonstrate the infection by antibody detection.  There is usually a short lag period between these time intervals.  This can be detected by using ELISA tests specifically designed to test antibodies directed against p24 antigens.  The practical significance of this window period is in blood donor screening.  Most standard ELISA tests may not pick up HIV infection during this period.  Therefore, individuals who donate blood while they are in this critical period may not be detected.  Fortunately, this window period is very short.

In infants before the age of 18 months the use of antibody-based tests are not recommended because of the presence of maternal derived antibodies.  The implication for this in diagnosis of pediatric AIDS is that a false HIV positive result may be obtained for these babies. 
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	The 3-month window period is normal for approximately 95% of all populations.  If a person feels uncertain about relying on the 3-month results, he should have another repeat test at 6 months.


Testing to Monitor the Disease Progression
Testing is also done to monitor disease progression, especially in patients who are on antiretroviral therapy or in specified research protocols.

The tests used for detection of HIV infection in clinic setting, for screening of blood intended for transfusion and for epidemiological surveillance are in the same category. These include the following:
Viral load assessment 

Viral load assessment tests directly detect viral components like p24 core antigen, viral DNA-infected cells and viral RNA in plasma. The last mentioned is particularly useful for measuring the effectiveness of viral therapy. Both tests for detection of viral RNA in plasma and DNA-infected cells utilize the principle of polymerase chain reaction (PCR). PCR directly measures the number of viral copies per milliliter of blood. Effective viral therapies are characterized by very low or undetectable plasma viral RNA. This also implies that the virus is no longer multiplying and producing infective virions. It is important to emphasize that this test detects the virus only in plasma but not in tissues such as lymphoid tissues and bone marrow. 

Surrogate marker tests

The second category of tests is those which assay the levels of CD4 cells. You will recall that the disease stage in HIV infection is closely related to levels of circulating CD4 cells. Tests that use the assay of CD4 cells are also called surrogate markers of disease progression, as they are not a measure of the quantity of virus in the body but rather a measure of the levels of immune suppression.

What have we learnt
In this section, we have discussed the role of the laboratory in the diagnosis and monitoring of disease progression and the effectiveness of therapy for HIV / AIDS. We have covered the various laboratory tests procedures for screening and confirming HIV infections.  Remember, a client must be counselled and their consent given before they can be tested.   Next let us look at how to manage HIV/AIDS.
Section  5:  Management Of HIV/AIDS
In this section we shall  consider the various aspects of management of patients with HIV/AIDS.  As you have learnt in the earlier chapters of this unit, patients with HIV/AIDS frequently suffer from a wide variety of illnesses related to the infectious and non-infectious complications of HIV/AIDS.  Some of these conditions are specific to various body organs and systems.  In addition, HIV/AIDS is associated with many psychological disorders.  Management of HIV/AIDS therefore involves a wide range of activities geared towards prompt recognition of opportunistic infections and cancers and their appropriate treatment, counselling, psychotherapy and spiritual guidance. 

Antiretroviral Drug Therapy For HIV Infection
HIV is a retrovirus.  So drugs against HIV are called anti-retroviral drugs or ARV in short.  When we give ARV drugs in the correct way, with adherence support, this is called Antiretroviral Therapy or ART in short.
Classes of Antiretroviral Drugs
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	Which antiretroviral drugs do you know?  List them down in your notebook.




There are 3 main groups of antiretroviral drugs available for clinical use depending on their site of action on the HIV replication cycle.  These are:
· Reverse transcript inhibitors

· Nucleoside reverse transcriptase inhibitors (NRTI)

· Nucleotide reverse transcriptase inhibitors (NtRTI)

· Non-nucleoside reverse transcriptase inhibitors (NNRTI)

· Protease inhibitors.
· Entry Inhibitors – This is a new class of antiretroviral drugs. They are at times referred to as fusion inhibitors.  

These antiretroviral agents work at different steps as shown in Figure 7 below, to block HIV from making new copies of itself inside the cell or assembling its various parts to form a new virus.
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Figure 7: Target of ARV drugs.
Reverse transcriptase inhibitors prevent the enzyme reverse transcriptase from making a template for viral DNA.  Protease inhibitors on the other hand inactivate various enzymes required for assembly and release of virus.  
Mode of Action of ARVs

As we mentioned earlier there are three main groups of  ARVs available for clinical use.  These are:

· Reverse Transcriptase Inhibitors; 

· Protease inhibitors

· Entry Inhibitors
We shall now look at their mode of action.

Reverse Transcriptase Inhibitors

As you can see from Figure 7, HIV enters the CD4 lymphocyte together with genome (composed of ribonucleic acid, RNA), and several enzymes which are essential for its replication. One such enzyme is reverse transcriptase (RT), which is needed immediately the virus enters the cell. The function of reverse transcriptase is to copy (transcribe) viral RNA to viral DNA. This step is essential before the virus can be integrated into the human cell nucleus (made up of DNA). 

Normally, RNA is made from DNA, however, HIV ‘reverses’ this process and starts making DNA from RNA  through the use of this special enzyme ‘reverse transcriptase’.

There are 3 classes of reverse transcriptase inhibitors (RTIs) namely:

1. Nucleoside reverse transcriptase inhibitors (NRTI)

2. Nucleotide reverse transcriptase inhibitors (NtRTI)

3. Non-nucleoside reverse transcriptase inhibitors (NNRTI)

Initially, the names of these classes appear strange, like they are designed NOT to be remembered!  But it is actually quite simple.  A reverse transcriptase inhibitor is named depending on whether or not it contains a molecule similar to the naturally occurring nucleotides (adenine, thymine, cytosine, and guanine). If it does, it is a nucleoside analogue, if it does not, it is a non-nucleoside.
1.  Nucleoside reverse transcriptase inhibitors (NRTIs)

These agents act as “fake” nucleosides in the cell. They compete with the true nucleosides when viral DNA is being formed. The DNA formed containing these ‘fake’ nucleosides is thus abnormal and therefore viral replication is prevented.  The table below has examples of the common NRTIs, with their dosages and side effects.
Zidovudine or ZDV (formerly known as AZT) was the first compound to be used as an antiretroviral drug.  When it was first tested, it showed remarkable effects in reducing the frequency and severity of HIV induced disease.  Unfortunately, two factors soon reduced its usefulness as an antiretroviral drug.  These were severe side effects and development of resistance by the virus.

With the introduction of more antiretroviral drugs, it was possible to reduce the incidence of side effects of zidovudine and to delay the onset of viral resistance through combination therapy.

Table 8: Nucleoside analogue Reverse Transcriptase Inhibitors (NRTIs)

	Drug
	Dose (adults)*
	Common and Important Side effects
	Comments

	Zidovudine (AZT, ZDV)
	>12 years, 300 mg BD
	Anaemia, leucopenia (low white cell counts), thrombocytopenia (low platelets-can cause bleeding)
	Requires monitoring of haemoglobin and white cell count regularly during use. Has no food restrictions

	Lamivudine (3TC)
	>37.5 kg 150 mg BD
	Very well tolerated. May be associated with hepatitis
	No food restrictions

	Stavudine (d4T)
	<30 kg: 30 mg BD

>40 kg: 40 mg BD
	Peripheral neuropathy (numbness, tingling/burning sensations, weakness), fat redistribution in the body (lipodystrophy)
	No food restrictions. Should not be used with zidovudine

	Abacavir (ABC)
	>37.5 kg or over 16 years: 300 mg BD
	Hypersensitivity (fever, rash, cough, difficult breathing)
	Patients and carers should be educated on the possibility of sensitivity reaction. Patient should not be re-started on ABC after a hypersensitivity reaction

	Didanosine (ddI)
	<60 kg, 250 mg/day

>60 mg, 400 mg/day
	Pancreatitis (suspect if has abdominal pain, nausea, vomiting) and peripheral neuropathy
	To be taken on an empty stomach half hour before food, OR two hours after a meal

	Emtricitabine (FTC)
	Used in combination with tenofovir as a fixed dose preparation taken once daily
	Well tolerated
	Very similar to 3TC

No food restrictions


*Almost all NRTIs require dose adjustment in case of renal or liver disease. Tenofovir is a nucleotide analogue reverse transcriptase inhibitor (NtRTI). It is used at a dose of 300 mg once daily and is well tolerated. It should be taken with a meal.

2.  Non-nucleoside reverse transcriptase inhibitors (NNRTIs)

These drugs bind directly to the reverse transcriptase enzyme and therefore inhibit its activity.   They prevent the conversion of RNA to DNA.  Table 1.2 lists the drugs and dosages for this class of drugs.
Table 9: Non-nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

	Name and class of drug
	Strength of preparation
	Adult dosing

	Efavirenz (EFZ)
	Capsules, 200mg, tablets 600mg
	600mg OD

	Navirapine (NVP)
	Tablets, 200mg
	200mg BD

	Delavirdine (DLV)
	Capsules, 100mg
	600mg OD


Two agents in this class are commonly used: Nevirapine and efavirenz.

Nevirapine

It is not affected by meals and may be taken with or without food.  The main side effects of Nevirapine are a skin rash that may occur in 15 to 30% of patients.  In about 7%, this rash is severe and extensive and is life threatening, which necessitates that the drug be stopped and never used again in that patient.  In some patients, Nevirapine may cause hepatitis. It is therefore very important to monitor a patients liver enzymes when they are on this drug.  At initiation of therapy, Nevirapine is started at a lower dose of 200mg for the first 2 weeks to reduce the risks of severe liver side effects and severe skin rash.  If tolerated the dose is increased to 200 mg twice daily.

When used in combination with certain drugs, the likelihood of liver injury increases.  For this reason, Nevirapine should not be used together with rifampicin. Patients with TB who are on a rifampicin-containing regimen should be given efavirenz instead of nevirapine.
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	Nevirapine should not be used together with rifampicin.  Patients with TB who are on a rifampicin-containing regimen  should given efavirenz instead


Effavirenz
This is a relatively safe drug in comparison with nevirapine, though it is more costly.  It is also easier to administer, as it only requires one dose per day.  Its absorption is markedly improved when taken with a fatty meal, as are its side effects.  The commonest side effect of effavirenz is dizziness.  The drug is therefore prescribed for bed time.  It may also cause abnormal dreams, loss of sleep, increased sleepiness, confusion, hallucinations and poor concentration.  These side effects usually disappear after two to four weeks of consistent use.  Effavirenz may occasionally cause a rash.  

In pregnancy, this drug should not be used as it has been associated with increased risk of congenital malformations in experimental animals.  Female patients in the reproductive age group who are on effavirenz should be on contraceptives. It is given at a dose of 600 mg once daily (preferably at bed-time).
3. Nucleotide Reverse Transcriptase

The only drug in this class is Tenofovir.  Its mechanism of action is similar to that of NRTI’S.

Next let us look at the second group of antiretroviral drugs, namely protease inhibitors.

Protease Inhibitors (PIs)

Protease Inhibitors work at the last stage of the virus reproduction cycle.  They prevent the HIV virus from being successfully assembled and released from the infected cell.
The viral enzyme, protease, is responsible for ‘assembling and maturing’ newly formed viral proteins into a viable virus capable of infecting new cells.  When the central part of the body cell makes parts of the HIV virus after infection, these parts have to be cut and put together in the right way before the new HIV copies can leave the cell. Protease inhibitors prevent this ‘cut and putting together’ from happening correctly.  Thus the newly produced virus parts cannot leave the infected cell and infect other cells. PI drugs block the special substance HIV uses to put the different parts together to form a new HIV virus before it leaves the cell.

Protease Inhibitors in clinical use include the following drugs:
· Indinavir: This may cause renal stones formation. Advise patients to take at least 2 litres of water per day. It should not be taken at the same time as didanosine.  If it must, make sure that you separate the two by 2 hours, to make sure it is taken on an empty stomach.  

· Ritonavir: used in small doses to boost other PIs; requires refrigeration if stored for more than 30 days. The oral solution contains 12% alcohol.

· Saquinavir. 

· Nelfinavir; main side effect is diarrhoea. Should be taken with a fatty meal to improve bioavailability.

· Lopinavir: ‘Boosted’ with ritonavir (i.e. Kaletra), requires refrigeration, when in storage for more than 2 months, otherwise stable at 25oC for less than 2 months. 

· Amprenavir.

· Forsamprenavir

· Atazanavir

Table10. : Protease Inhibitors

	Name and class of drug
	Strength of preparation
	Adult dosing

	Saquinavir hard-gel (SQV)
	Capsules, 200mg
	600mg OD

	Saquinavir soft-gel (SQV)
	Capsules, 200mg
	1200mg OD

	Ritonavir** (RTV)
	Capsules, 100mg
	600mg OD

	Indinavir (IDV)
	Capsules, 200mg
	800mg TID

	Nelfinavir** (NFV)
	Tablets 250mg
	1250mg BD or 750mg TDS

	Amprenavir^ (AMV)
	Tablets, 300mg
	1200mg BD

	Lopinavir + Ritonavir^
	Capsules (133mg Lopinavir + 33.3mg Ritonavir)
	400mg Lopinavir + 100mg Ritonavir BD


Drugs marked * are not available in Kenya and drugs marked ** are available in paediatrics formulations.

Absorption of PI’s is enhanced by a high fat diet. Once absorbed, they are metabolized by the liver and mainly excreted through faeces, though a small percentage is eliminated by the kidneys. 
Common side effects of PI’S include:

· Lipodystrophy: this refers to the redistribution of body fat in which fat from the peripheral parts of the body is lost. This is accompanied by deposition of fat over the central parts of the body, mainly over the abdomen, breasts, upper back and subcutaneous tissue;
· Glucose intolerance: this results in poor glucose control and may be associated with an increased risk of diabetes;
· Elevated blood cholesterol;
· Gastro intestinal tract intolerance;
· Elevated liver enzymes.

These drugs are often reserved for use as second-line drugs in patients whose initial regimen is failing.
No antiretroviral drug or combination of drugs can completely eliminate HIV from the body. Additionally, most of the available agents have potential serious side effects and complicated dosing schedules. Therefore, the search for safer and more effective antiretroviral agents continues.  Table 1.4 below gives the drugs available in Kenya.

Table 11:  Commonly used antiretroviral drugs in Kenya

	NRTI
	NNRTI
	PI

	Nucleoside reverse transcriptase inhibitors 
	Nucleotide reverse transcriptase inhibitor 
	Non-nucleoside reverse transcriptase inhibitors (NNRTI)
	Protease Inhibitors (PI)

	stavudine (d4T) 
lamivudine (3TC)
zidovudine (AZT) 

didanosine (ddI) 
abacavir (ABC)

emtricitabine (FTC)
	tenofovir disoproxil fumarate (TDF)
	nevirapine (NVP)
efavirenz (EFV)

	lopinavir (LPV) with ritonavir (RTV) as a FDC* 

nelfinavir (NFV)

saquinavir (SQV)

Atazanavir (ATV)  




* ritonavir is used as a ‘helper’ for another PI, to make the effect of the other PI stronger.

Entry or Fusion Inhibitors

This is a new class of Antiretroviral drugs. They are at times referred to as fusion inhibitors.  They function by stopping the virus from entering the CD4+ cell.  Do you recall the lesson on the pathogenesis of HIV infection? During this lesson, it was mentioned that the HIV virus attacks the CD4+ cell.   Well, the entry inhibitors prevent this process, by preventing the virus from entering the cell.  An example of the Fusion inhibitors is Enfurvitide (T-20).
Prevention Of HIV/AIDS
It is well known fact that AIDS is a devastating illness that affects not only the lives of the infected individuals and their families, but also the economy and social well-being of the society as a whole since it: 

· Reduces the productivity of large sections of the population before ultimately leading to death;

· Increases the demand for support from families and communities, many of which are already living in impoverished circumstances;

· Increases the burden on an already overloaded public health system and reduces it’s capacity to deal with non-AIDS related illnesses;

· Increases the level of resources that must be devoted to dealing with children orphaned by the epidemic;

· Decreases productivity to create wealth, and above all AIDS reverses improvements in life expectancy and infant and child morbidity and mortality, which are key development indicators.

It is also a well appreciated fact that poverty, ignorance and ill health and HIV are interrelated. The truth is that the government alone has neither the means nor adequate resources to tackle the problem. So it is the duty of every person to do what it takes to control the spread if not prevent and ultimately eradicate it all together. To achieve this we need to equip ourselves with knowledge, skills and right attitude to enable us be agents of change as far as HIV/AIDS prevention and control is concerned.

Though statistics in the recent past show that HIV prevalence rate is declining in Kenya, more still needs to be done to consolidate this gain and even decrease this prevalence further. I am sure, by now you agree that  AIDS is not only a serious threat to our socio-economic development, but a real danger to our very existence, given the fact that it is 100% fatal in the long run.  AIDS has no definitive cure so far.  However, a number of interventions can slow down the spread and prevent transmission of HIV infections. 

The government of Kenya through the Ministry of Health has stipulated its interventional strategies for the prevention of HIV/AIDS. These intervention strategies are:
1. Prevention of heterosexual transmission

2. Promotion of sexual abstinence and faithfulness to one sex partner

3. Promoting VCT

4. Promoting use of condom for safer sex

5. Control of STDs

6. Protecting the youth against getting infected with HIV

7. Preventing mother to child transmission of HIV

8. Ensuring safe blood supply for transfusions

9. Post Exposure Prophylaxis

Let us consider each strategy intern.

Prevention of Heterosexual HIV Transmission 

Since the major mode of transmission is through heterosexual contact, it is in this area that interventions have to be intensified. Interventions include promoting sexual abstinence and faithfulness, reduction in the number of sexual partners, encouraging delay in the onset of sexual activity among adolescents and the youth, correct use and consistent availability of condoms, strengthening programmes for STI control and encouraging voluntary counselling and testing.

Promoting sexual Abstinence before Marriage and Faithfulness to One Partner

One set of interventions focuses on encouraging people to abstain from sex before marriage and to remain faithful to a single partner. Abstinence and faithfulness can be promoted through a combination of mass media, counselling and education programmes. Delay in the onset of sexual activity among adolescents can have a significant impact on the spread of HIV. Information, education, communication and other programmes that address the needs of adolescents and young people are necessary. A reduction in HIV incidence among young people would not only avoid much suffering but would also be a critical step in controlling the spread of the virus.

Promotion of Voluntary Counselling and Testing in Kenya

In voluntary counselling and testing (VCT) for HIV, a person receives counselling needed to make informed choice on whether to undergo confidential testing for HIV. The government of Kenya is fully committed to encourage the provision of VCT services throughout Kenya so that all Kenyans who wish to know their HIV status will have access to these services.

HIV voluntary counselling and testing has been shown to have a role both in preventing HIV infection and, for people with infection, in addition to providing an entry point to care. As we discussed earlier, counselling gives people an opportunity to learn and accept their HIV status in a confidential environment with ongoing emotional support and medical care. Rapid, whole-blood tests are now available that provide accurate results from a finger prick in just 10 to 15 minutes.  People who have tested HIV positive can benefit from early appropriate medical care and interventions to treat or prevent HIV-associated illnesses.

Pregnant women who are aware of their HIV positive status can prevent transmission to their infants through the use of antiretroviral therapy. Knowledge of HIV status can also help some people decided how to protect themselves from infection when they are HIV negative and to protect their sexual partners from infection if they are HIV positive. As previously mentioned, VCT can be a cost-effective intervention in preventing HIV transmission.

Promoting the Use and Availability of Condoms

Another important intervention is promotion of condom use for safer sex. This is being attained through mass media, counselling, education programmes and increasing the availability of condoms through expanded public distribution, social marketing programmes and programmes in the workplace.

Prevention and Control of Other Sexually Transmitted Diseases

Another important intervention focuses on controlling the spread of sexually transmitted diseases such as syphilis, gonorrhoea and chancroid. A study in Mwanza, Tanzania, for example, found a reduction of 42% in the number of new HIV infections after an improved STI prevention and treatment programme. Therefore, it is obvious that services to detect and control STIs can be critical in managing the HIV/AIDS epidemic.

Promoting Delayed Sexual Activity among the Adolescent and Youth
The level of HIV infection is alarmingly high among young people, particularly young women. Special efforts are therefore required to protect the youth. It is a challenge to change any behaviour pattern, especially a sexual behaviour pattern, once it has become a habit. Around the world, successful prevention programmes among young people are ones that equip adolescents with the knowledge, skills and attitudes that will keep them safe from infection before they become sexually active.

Promoting Safe Blood Supply for Transfusion

A safe blood supply is necessary to avoid infection through blood transfusion. This means that possible donors are first screened through interviews to rule out those that have a high probability of being infected with HIV. The donated blood is then screened through laboratory tests to detect any infection.  It follows that because safe blood is often not available, non-essential transfusions are always discouraged. Autologous transfusions (using the patient’s own blood that has been obtained earlier) for planned operations is encouraged.

Prevention of Mother-to-Child Transmission (PMCT)
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	What makes PMTCT  so crucial in the fight against HIV and AIDS?


Remember we said a mother who is infected with HIV can transmit the virus to her newborn child.  Various approaches can be used to reduce the number of children infected through vertical transmission. These include;

Preventing HIV Infection in Women

The best way to prevent mother-to-child transmission of HIV is to prevent the women from becoming infected. Delaying the sexual debut of teenage girls, keeping girls in school, and providing HIV prevention counselling can reduce the number of young pregnant women who are infected. Protecting women from becoming infected during pregnancy and lactation will also reduce the number of infants who are infected.

Comprehensive Antenatal Care and Nutrition During Pregnancy

Preventing and treating sexually transmitted diseases and correcting nutritional deficiencies promote the health of mothers and babies and may reduce mother-to-child transmission of HIV.
Counselling and Testing for HIV

Providing HIV counselling and testing for women and their partners during pregnancy offers an opportunity to prevent HIV-infection in HIV-negative women and enables antiretroviral therapy for the infected patient to be started promptly to reduce mother-to-child HIV transmission. Such counselling also enables couples to make informed reproductive choices for the future.

Antiretroviral Therapy

Antiretroviral drugs taken during labour or during the last week of pregnancy can reduce the viral load in the mother and reduce the risk of mother-to-child transmission during this time by half. Nevirapine is taken as a single dose early in labour and another dose is given to the newborn at three days of age. AZT is usually taken in the last week of pregnancy and during labour.

Reducing Transmission during Childbirth

Practices that reduce trauma and shorten exposure to the virus during labour and delivery can reduce HIV transmission. This may include avoiding prolonged rupture of the membranes for more than four hours, avoiding episiotomies, and performing elective caesarean section.

Reducing Transmission from Breastfeeding

One-third of mother-to-child transmission occurs through breastfeeding. However, many children who are not breastfed die from diarrhoeal diseases and other infections. Therefore, health personnel should counsel women about safe and appropriate feeding strategies to minimize mother-to-child transmission and improve child survival. This includes the choice of replacement feedings, lactation management, method and timing of weaning.

Reducing the Number of HIV-exposed Pregnancies

Women who are HIV positive may wish to avoid childbearing so that they do not infect their newborn babies or leave behind orphaned children when they die.
Post Exposure Prophylaxis (PEP)

Post-exposure prophylaxis (PEP) is the use of ARVs for a short time to reduce the likelihood of HIV infection following exposure to HIV. This is a key part of a comprehensive universal precautions strategy for reducing staff exposure to infectious agents in the workplace.

Exposure to HIV can occur through occupational and non occupational accidents. Among health professionals, occupational exposure takes the form of punctures by needle sticks when taking blood or when suturing a wound.  Non occupational exposure includes rape or when handling a road traffic accident victim.  

While the risk of transmission per exposure is low, the risk for a health worker, frequently exposed to the blood of patients in a high prevalence area, may be significant. You can prevent exposure by  applying the universal exposure precautions, such as the ones we discussed in Unit 2 of this course.


I believe you thought of the following universal precautions:

· The use of appropriate barriers such as gloves and protective clothing;

· Minimizing blind and unnecessary invasive procedures;
· Hand washing; 

· Safe disposal of waste products and safe handling of soiled linens; 

· Sterilization or disinfection; 

· Universal HBV vaccination.

Types of exposures
The degree of risk of an exposure depends on a number of things, such as the characteristics of the source patient and type of exposure, among others.

In terms of the characteristics of the source patient,  an exposure is deemed high risk if the source patient is HIV positive with advanced disease, medium risk if the HIV status of the source patient  is unknown whether the patient is clinically well or unwell, and low risk if source patient is ascertained to be HIV negative. PEP is recommended in medium and high risk exposures only.

In terms of the type of exposure, an exposure is deemed to be high risk if the injury is percutaneous, medium risk if exposure is on mucous membranes or non-intact skin and low risk if exposure is on intact skin
First Aid precautions for Minimal to moderate exposure

With minimal or moderate exposure the following simple first aid measures are recommended:

In case of a cutaneous exposure:

· Allow the wound to bleed freely and immediately wash the area with water and soap, followed by rinsing;
· Disinfect the wound or cutaneous area with povidine iodine 2.5 % (betadine) during 5 minutes, or a solution of chlorine during 10 minutes, or alcohol 70% during 3 minutes.
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	Chlorhexidine cetrimide is active against HIV infection, but not against Hepatitis B virus and is therefore not recommended


In case of an eye or mucous membrane exposure:

· Rinse the exposed area immediately with an isotonic saline solution within 10 minutes of the exposure. 

· Rinse with clean water if saline solution is not available

PEP for Medium  to high risk exposure

In case of a high risk exposure, you should start the patient on post-exposure prophylactic treatment. This treatment should be started within 2-4 hours after the exposure.  Where a person is exposed to a large innoculum or where the source patient is confirmed to be HIV positive with end stage AIDS. 
The following are the national recommendations for PEP in occupational exposure in Kenya.

· Dual nucleoside reverse transcriptase inhibitors as first line PEP in medium risk exposure. The Kenya national selected regimen are as follows:

Zidovudine 300mg + Lamivudine 150mg

Twice a day for 28 days

Or

Stavudine 30/40mg + Lamivudine 150mg

Twice a day for 28 days

· Triple therapy with dual nucleoside reverse transcriptase inhibitors and  a Protease Inhibitor as the third drug in exposures deemed to be high risk.  This is for example where a person is exposed to a large innoculum or where the source patient is confirmed to be HIV positive with end stage AIDS. The Kenya national selected regimen is as follows:

Zidovudine 300mg + Lamivudine 150mg + Lopinavir133mg/ritonavir33mg 

Twice a day for 28 days

Or

Stavudine 30/40mg + Lamivudine 150mg + Lopinavir133mg/ritonavir33mg

Twice a day for 28 days

Zidovudine 300mg + Lamivudine 150mg + Lopinavir133mg/ritonavir33mg 

Twice a day for 28 days

Or

Stavudine 30/40mg + Lamivudine 150mg + Lopinavir133mg/ritonavir33mg

Twice a day for 28 days

In rape cases prophylaxis is the same as for high risk exposure. National Recommendations for PEP in sexual assault recommend:  Dual nucleoside reverse transcriptase inhibitors as first line PEP in medium risk exposure. The Kenya national selected regimen is as follows:

Zidovudine 300mg + Lamivudine 150mg

Twice a day for 28 days

Or

Stavudine 30/40mg + Lamivudine 150mg

Twice a day for 28 days
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	Remember, PEP is recommended for medium and high risk exposures only




What have we learnt?
 We have learnt that AIDS has no definitive cure yet.  This means that once someone is infected there is nothing that can be done to rid the person of the HIV infection.  However, there is still a lot of supportive care and treatment that can be given for any opportunistic infection.  Therefore, it is important that as a health care worker you are able to identify and manage the symptoms of these infections.

As the HIV/AIDS pandemic ravaged, in-patient facilities in the country have become overstretched. This implies most HIV/AIDS patients have to be cared for at home. The next section  will take us through this important aspect of HIV/AIDS care

Section 6: Home-Based Care For People Living With HIV/AIDS
Since there is no cure for HIV infection, management of HIV/AIDS may be considered as care aimed at relieving and containing physical symptoms, conserving and maintaining the body strength and providing emotional, social and spiritual support.  The increasing number of people developing AIDS has created a heavy burden on formal health sector, which has led to the home-based care concept.
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	What do you understand by the term home based care?




Home-based care is an approach to care-provision that combines clinical services, nursing care, counselling and social support.  It represents a continuum of care for people living with HIV/AIDS, from the health facility, to the community, and to the family.  It is a call for partnership among family members, healthcare organizations and the patients themselves in the provision of care. Thus, home-based care can be defined as the care given to persons infected and affected by HIV/AIDS that is extended from the health facility to the patient’s home through family participation and community involvement.

Objectives of home-based care include:

· To facilitate the continuity of the patient’s care from the health facility to the home and community;

· To promote family and community awareness of HIV/AIDS prevention and care;

· To empower people living with HIV/AIDS, including the family, and the community with the knowledge needed to ensure long-term care and support;

· To raise the acceptability of the infected by the family/community, hence reducing the stigma associated with AIDS;

· To streamline the patient/client referral from institutions into the community to appropriate health and social facilities;

· To facilitate quality community care for the infected and affected;

· To mobilize the resources necessary for sustainability of the home-based care service.
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Figure 8: A patient and a caregiver  chat away.

Principles of Home-based Care

To ensure that the foregoing benefits are realized, home-based care should be regarded as a holistic system of care with provisions for:

· Ensuring appropriate, cost-effective access to quality health care and support to enable persons living with HIV/AIDS to retain their self-sufficiency and maintain quality of life;

· Encouraging active participation and involvement of those most affected, the persons living with HIV/AIDS;

· Fostering the active participation and involvement of those most able to provide support to the community at all levels;

· Targeting social assistance to all affected families, especially children;

· Caring for caregivers, in order to minimize the physical and spiritual exhaustion that can come with the prolonged care of the terminally ill;

· Ensuring respect for the basic human rights of PLWHAs;

· Developing the vital role of home-based care as the link between prevention and care;

· Taking a multi-sector approach to care and support;

· Addressing the reproductive health and family planning needs of persons living with HIV/AIDS;

· Instituting measures to ensure economic sustainability of home care support;

· Building and supporting referral networks/linkages and collaboration among participating entities;

· Building capacity at all levels;-household, community, institution;

· Addressing the differential gender impact of the HIV/AIDS epidemic and care for persons living with HIV/AIDS.

Home-based care is holistic. It is a product of collaborative efforts by the hospital, family and the community to enhance the quality of life for people infected and affected by HIV/AIDS.  It encompasses clinical care, nursing care, counseling and psycho-spiritual care and social support, and these form the four components of comprehensive home-based care.

Components of Comprehensive Home-based Care

The four components of comprehensive home-based care are:

· Clinical care;

· Nursing care;

· Counseling and psycho-spiritual care;

· Social support. 

We shall now discuss each of these components in detail:

Clinical Care

Clinical care is concerned with an early diagnosis, rational treatment and planning for follow up care.  It includes care to promote and maintain good health, hygiene and nutrition.

Nursing Care
Nursing is defined as “the art of assisting individuals, sick or well, to perform those activities that they would do if they had the strength, knowledge, or will, or to a peaceful death”.

Nursing care for people living with HIV/AIDS is aimed at alleviating physical and psychological symptoms as well as maximizing the level of function of the affected person.  A systematic assessment of the needs of the sick individual and provision of care to meet those needs is important in achieving the nursing aims.  While a PLWHA is still in the hospital, there is recruitment into a home-based care programme for patients and relatives. Preparation of a hospital discharge plan should be taken as a priority.

The common presenting problems requiring nursing care are:

· Diarrhoea;

· Difficulty in swallowing (dysphagia);

· Difficulty in breathing (dyspnea);

· Swelling of body parts (oedema);

· High temperature (fever);

· Nausea and vomiting;

· Nutritional deficiency;

· Skin or mucous membrane lesions;

· mouth and body hygiene;

· Neurological impairment;

· Pain.

Nursing also incorporates palliative and terminal care and intends to meet the following patient’s needs:

· Symptom control;

· Comfort/reassurance;

· Nutrition;

· Coping with loss and change;

· Preparing for death;

· Personal and environmental hygiene;

· Medication and follow-up;

· Pain management.

Nurses and health care workers should be trained in home-based care.  Community health workers and family members should also be trained to provide care.  Nurses also require equipment and supplies for general nursing procedures as well as time and transport to enable them to access the patient. The family/relatives of the patient should be provided with home care kits containing gloves, cotton wool, disinfectants, and basic medicines. 

Nursing care for the terminally ill should focus on helping the patient by:

· Relieving regular pains and aches through either painkillers or massage;

· Maintaining personal hygiene through daily bed bath, oral hygiene and general grooming;

· Maintaining nutrition by supervision of patient feeding of balanced diet;

· Preventing pressure sores by changing soiled linen, treatment of pressure areas and turning the patient regularly, to minimizing risk of skin breakdown such as pressure sores;

· Being available for the patient for physical comfort and psychological support.

Counselling and Psycho-Spiritual Care

This component of the caring process includes reducing stress and anxiety for both the patient and family members, promoting positive living, and helping individuals to make informed decisions on HIV testing, plan for the future and behavioural change, making risk reduction plans, and involvement of sexual partner(s) in such decisions.

The counselling component is particularly important given the emotional and spiritual upheaval the disease causes.  
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	Remember that home-based care does not end when a person succumbs to the disease.  It must be extended to the survivors, especially the children.


Social Care

Social support includes information and referral to support groups, welfare services, and legal advice for individuals and families, and provision of material assistance where possible.

Home-based care can provide the support that will enable the HIV positive person to extend his/her productive life for many years.  It enables the patient to live positively with the disease because home-based care recognizes that a diagnosis of HIV does not necessarily mean death is at hand.  Also, this type of care helps people change attitudes towards persons living with HIV/AIDS and towards the disease itself. As a result, it reduces the stigma attached to HIV/AIDS victims.  

The disease is ultimately fatal and has no cure, therefore, we must continue with prevention efforts.  It is observed that when the family and community members provide social support to their family members, neighbours and colleagues, they not only increase access to care but become involved in prevention activities. Thus, we can say home-based care enhances prevention of HIV spread.

We have seen that home-based care is a team work affair because people with HIV/AIDS have diverse needs which dictate that a variety of care providers must work collaboratively for their client’s/patient’s welfare.  We call this collaboration a continuum of care.  The concept of a continuum of care highlights the need for, and importance of, interrelated and complementary inputs from a variety of sources, all directed towards the welfare of a person who has HIV/AIDS.

Comprehensive Care across a Continuum from the Health Facility, Community to Home Level

The idea of a continuum of care is that the welfare of a person with HIV/AIDS is best served by integrated and complementary inputs from a variety of sources, for example, health workers, family, community, social services, religious groups and so on. However, partnership between the health workers and the family forms the foundation of the care for person with HIV/AIDS.

This partnership is based on the following ideas:

· The family and the health professional can each contribute something necessary and special to the well being of the patient with HIV/AIDS;

· The family is the best source of holistic care which people with HIV/AIDS require;

· Although people with HIV/AIDS will receive most of their care at home over the entire course of their disease, they also are likely to spend a portion of their time in hospital;

· Home care will decongest health facilities;

· To achieve effective home-based care the Government has given the objectives, which we must strive to achieve, and the principles are well laid down for us to follow.  Make sure you understand them because as a health care provider, you are also a team member in this exercise.

Needs of PLWHAs

Persons living with HIV/AIDS have physical spiritual, social, and psychological needs that must be met in order to enhance both the quality and the length of their lives. 

Physical needs

These include the following:

· Drugs for treatment of opportunistic infections and prevention of mother to child transmission;

· Clinical care, including medication and regular check-ups, to ensure immediate management;

· Clothing, housing, food, education of children;

· General nursing care, including attention to toilet needs, observation of vital signs, care of wounds, personal and oral hygiene, and comfort;

· Nutritional needs, that is, provision of an affordable and locally available balanced diet;

· Physical therapy, exercise, massage;

· Information, education, and communication. This includes up-to-date, accurate information on HIV/AIDS and safer sexual behaviour, writing a will, and preparing for the eventuality of death. All these are aimed to helping the patient to live more comfortably and cope with the HIV infection.

Spiritual/Pastoral Needs

Strengthening existing faith and helping the PLWHA in spiritual growth boosts the spiritual aspect of life.  This plays a great part in encouraging the person to have a positive view of life and to forgive others and to address any misconceptions and blames.  The PLWHA will therefore be able to:

· Accept forgiveness by others;

· Forgive others;

· Have reassurance that God accepts them;

· Allow religious groups to offer support;

· Have freedom of worship according to faith, which should be respected by the health worker and the care providers;

· Call a religious leader of choice for sacraments and fulfillment of other needs.

Social Needs

The patient needs company and association without stigma or discrimination.  Therefore, the family and community members should facilitate recreation and exercise at clubs/groups of their choice.  People living with HIV/AIDS need to be considered as people of value and having rights to be respected.  They should be encouraged to continue with activities they enjoy, for example, political rallies, church/mosque/temple, and spiritual gatherings.

The social needs of AIDS patients include:

· Respect;

· Love and acceptance from others;

· Company from those around them;

· A source of income;

· Right to own, inherit, and bequeath property;

· Confidentiality regarding their condition;

· Help with the activities of daily living.

Psychological Needs

Love, encouragement, warmth, appreciation, reassurance, and help in coping with the infection are some of the patients’ psychological needs. Religious groups, volunteer groups, and other support groups can play a part in meeting these needs.  When these desires are met, the patient is encouraged to continue with daily activities as long as possible and live positively.

Needs of the Family and Caregivers

Families and caregivers also have physical, psychological, and social/spiritual needs that must be met in order to maintain family solidarity and well-being.

Physical Needs

Family members will need proper HIV/AIDS education and demonstrations on the care they will be expected to provide.  The burden of caring for someone who is very ill or dying is constant and heavy. Consequently, the family may also need help with household, farm, or other chores of which the community is better placed to support.

Psychological Needs

The family of a PLWHA needs a lot of support, encouragement, and acceptance from community members so that they may be motivated and encouraged to care for the PLWHA without fear of being stigmatized or isolated.  They should be adequately prepared for:

· The deterioration and eventual death of the PLWHA;

· How to give love and acceptance;

· Where and how to interact with others who are going through the same experience of caring for similar PLWHAs.  This gives the family members a sense of hope and motivation to go on;

· The importance of observing confidentiality, for example, keeping matters relating to the PLWHA in confidence;

· The very real possibility that they themselves may need to seek counselling to help them cope with the situation.

Social and Spiritual/Pastoral Needs

Families do not stop being members of the community when someone gets infected with HIV/AIDS.  More than ever, such families need:

· Respect and help with activities of daily living when need arises;

· Acceptance of the PLWHA and help with enabling the PLWHA to socialize and interact in the community;

· Solidarity with the PLWHA and the family;

· Spiritual comfort, including taking the initiative to involve the PLWHA and family in spiritual growth through worshipping and praying together.

Needs of Orphans

Orphans are very vulnerable groups who have numerous needs, some of which include:

· Acceptance by those around them resulting in a sense of belonging;

· Basic needs like food, shelter, clothing, education, love;

· Legal interventions in cases of property inheritance;

· Protection from exploitation.

As you can deduce from the objectives and principles of home-based care, the affected will benefit from being cared for at home with back up from the health facility because he/she gets adequate attention at home as opposed to already congested hospitals. There are also less chances of getting nosocomial opportunistic infections.  Home-based care is less expensive and less demanding in that family members can plan and schedule responsibilities and activities.

When you look at the objectives and the principles, you find that we are basically talking of four essential aspects of home-based care, which are:

· Providing for physical needs (families need to learn how to help a HIV infected person remain in good physical condition, able to resist infections for as long as possible);

· Providing for medical needs (families need to learn how to prepare and administer required medication, provide appropriate care and when to refer the patient to health facility);

· Provide for social, emotional and spiritual needs (families need to learn how to provide social, emotional and spiritual support and care);

· Protecting the infected person and the family against infection (family members need to know how to protect a person with HIV against infectious diseases and how to protect the family against contact with HIV contaminated body fluids, blood and diarrhoea).

Let us now explore further the responsibilities of the family of the infected person and a health worker in providing continuous care.

Family responsibilities include:

· Helping to maintain the physical strength and fitness through nutrition, rest and exercise;

· Treating symptoms by administering prescribed medication and referring appropriately to the health facility;

· Responding to social-emotional and spiritual needs through attention and companionship;

· Protecting the infected person against disease and the other members of the family against accidental transmission of HIV.

The overall responsibility of a health care provider, meanwhile, is to:

· Educate and guide the family concerning all aspects of home-based health worker needs;

· Understand that families of persons with HIV/AIDS usually experience as much trauma and shock, just as the infected persons themselves.  Therefore, it is the duty of the health care provider to educate the family members;

· Feel and show respect, interest and warmth, thereby reducing the family’s feelings of stigmatization and isolation.

· Be simple and clear and thus, help the family to understand instruction fully despite worries and anxieties, which are likely to distrust their attention;

· Remain focused and assist the family to deal with one concern or problem at a time;

· Ensure full understanding, by asking the family to repeat instructions or suggestions in their own words, to demonstrate how to give medicine or other types of care;

· Encourage dialogue through enquiring about possible constraints to implementing recommended practices in a caring, supportive manner;

· Avoid giving advice about problems but  instead help the family to talk through their problems and  concerns and to develop their own plan;

· Build the family’s confidence and appreciate the family’s efforts to handle difficulties and adjust to a new frightening situation;

· Invite the family to consult whenever there are problems or the condition of the infected changes.

The health worker also has a responsibility to make sure the patient gets the best care possible by:

· Counselling the infected person about positive living, how to care for him/her and how to protect others against transmission;

· Routinely checking the infected person’s condition;

· Prescribing all medications and giving careful instructions as to their administration;

· Responding to referrals during periods of acute illness or any other requests;

· Hospitalizing the infected person as necessary;

· Assisting the family to establish linkages with other resources in the community.

Let us now consider the management of common symptoms of HIV/AIDS.  We have already established that HIV suppresses the body’s immune system.  Thus the symptoms that set in are related to the type of opportunity infections.  This means that the first thing you should do is to diagnose the condition then treat the infection as you would if it were not associated with HIV.

Even though health workers determine appropriate treatment and care regimen, the actual provision of medication and palliative care is usually done at home.  The following is a list of some common opportunistic infections but the list can be longer.  Let us go through the list.

The following table summarises the symptomatic care of PLWHA.
Table 11.2 : Symptomatic Care of AIDS Related Illnesses

	
	Symptoms


	Care
	Medicines and supplies

	1.
	Oral discomfort

Difficulty swallowing
	· For thrush (whitish coating of the tongue, mouth, and throat):  Rinse mouth with salt water

· For poor nutrition:  Soft diet

· For Kaposi's sarcoma (KS):  Refer for treatment, if condition is not terminal

· For general hygiene:  Rinse mouth with salty water
	· Gentian violet rinses, nystatin or ketoconazole

· Multi vitamins



	2.
	Cough/difficulty in breathing/chest pain
	· Physical therapy and treatment for TB, other pulmonary infections or KS; followed by emotional support
	· Cotrimoxazole (septrin) or penicillin

· Cough mixture, codeine

	3.
	Diarrhoea
	· Treatment for treatable infections; skin care; dietary changes; ORS/fluid replacement
	· Cotrimoxazole (septrin) or metronidazole (flagyl) for empirical treatment

	4.
	Weight loss
	· Nutritional support; skin care
	· Food Supplements

	5.
	Vomiting
	· ORS/fluid replacement; oral care
	· Antiemetic (medicines to stop vomiting), e.g., stemetil, plasil, avomine

	6.
	Pain
	· Instruction to family in providing comfort measures; 

· For abdominal pain:  Dietary changes
	· Aspirin/paracetamol, antacids; for severe pain health care worker may prescribe codeine phosphate or oral morphine sulphate

	7.
	Immobility/weakness
	· Family education to provide:  Assistance with daily activities, skin care, nutritional support
	· Crutches or wheelchair, walking stick, walking with support from HBC giver

	8.
	Fever/night sweats
	· Treatment for infection, followed by comfort measures (cool baths, fluids)
	· Aspirin/paracetamol

	9.
	Rash/skin lesions
	· Treat infections, followed by cleansing, application of salt water soaks, and dressings for discharging wounds
	· Prescribed skin ointment, antihistamine (Piriton), aspirin/paracetamol

	10.
	Oedema
	· Elevate affected limbs; cool compresses; pain relief; skin care
	· Prescribed medicines (diuretic)

	11.
	Urinary infection/pain when passing urine/blood in urine/ swelling in the groin
	· Treatments, comfort measures, patient education
	· Prescribed medicines (antibiotics), aspirin/paracetamol

	12.
	Depression/anxiety
	· Provide emotional and spiritual support; ensure patient receives counselling and pastoral care services
	· Prescribed medicine

	13.
	Lack of sleep
	· Emotional support
	· Prescribed medicine

	14.
	Confusion, head​​ache, paralysis, loss of vision, personality changes
	· Treatment of treatable infections, in hospital or clinic, if treatment is available; followed by safety precautions, pain relief, family education, emotional support
	· Prescribed medicine

	15.
	Drug reactions: skin rashes, diarrhoea, loss of vision
	· Symptomatic care as above
	· Discontinue all medication and refer for review and/or change of treatment


Source: Adapted from Lamptey et al. (1990).
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	Home-Based Care Continues Even After The Disease Has Progressed To The Terminal Stage, And Even After Death The Person Should Be Given A Decent Burial. Survivors Should No Be Forgotten, Especially Children Since They Will Need All The Support And Assistance.




What have we Learnt
In this section we have learnt about home based care and explained the continuation of care for patients with AIDS in their home environment.  We have learnt that for the home-based care to be effective, teamwork is a necessity.  Next, let us look at another important aspect of HIV/AIDS, namely nutrition.
Section 7: Nutrition And HIV/AIDS
The relationship between nutrition and HIV/AIDS is complex. HIV infection is characterised by the progressive destruction of the immune system.  This progression is usually very slow and may take up to 10 years before showing signs and symptoms.  During this period CD4 cells which are defence cells are destroyed.  Unfortunately unlike other infections the body can not eliminate HIV naturally. Destruction of the immune system leads to recurrent opportunistic infections, malignancies, progressive debilitation and death.  

Malnutrition is one of the major complications of HIV infection and a significant factor in advanced disease. Malnutrition occurs when the body does not have enough of the required nutrients (under-nutrition) or has an excess of the required nutrients (over-nutrition). 

Relationship Between Nutrition and HIV/AIDS

· HIV infection impairs nutrient intake and absorption while increasing nutrient needs;

· The risks of opportunistic infections are increased with poor nutrition thus accelerating progression of HIV into AIDS;

· The development of opportunistic infections reduce food intake leading to malnutrition in HIV;  

· HIV/AIDS and malnutrition create a vicious cycle that eventually weakens the immune system.

HIV infected individuals have higher nutritional requirements than uninfected individuals, particularly with regard to protein and energy.   If they suffer from opportunistic infections, they are prone to loss of appetite, even anorexia, thus reducing their dietary intake at the very time when requirements are higher.  In addition, the infection sometimes interferes with the body's ability to absorb food.

If a person who is malnourished acquires HIV, they have a higher likelihood of progressing faster to AIDS.  This is because their body is already weak and cannot fight infections. 

Therefore, nutritional status and the progression of HIV are strongly interrelated. HIV infection increases the body's energy needs while it diminishes appetite and decreases the body's ability to digest food and absorb nutrients.  This leads to malnutrition which in turn accelerates the HIV infection.  Figure 9 below illustrates the cycle of malnutrition and HIV infection
The nutritional needs of PLWHA are affected by many factors, such as, the stage of the disease, physiological factors and age of the person infected with the virus. In addition, the viral load count and the general health of the person also affect nutrient requirements.  It is therefore very important for PLWHAs to eat foods from all the food groups with starchy foods forming the basis each meal.
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Figure 9: The cycle of malnutrition and infection in HIV/AIDS  

`
 Symptoms of Malnutrition In PLWHA
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	What are the symptoms of malnutrition in  PLWHA face?




· Weight loss which in late stages has been described as “slim disease” and   eventual wasting;
·  Vitamin and mineral deficiencies;
· Reduced immune competence;
· Increased susceptibility to infections;
· Hair changes especially thinning and loss of hair;
· Diarrhoea and poor absorption of nutrients; 

· Loss of muscle tissue and subcutaneous fat giving rise to accelerated aging.

Goals of Nutritional Care and Support in HIV/AIDS

The following are the goals for nutritional care and support in HIV/AIDS

a) Improving nutritional status by maintaining weight, preventing weight loss, and preventing loss of muscle mass;

b) Ensuring adequate nutrient intake by improving eating habits and building stores of essential nutrients, including carbohydrates, protein, important antioxidant nutrients, and other vitamins and minerals necessary for the functioning of the immune system;

c) Preventing food-borne illnesses by promoting hygiene and food and water safety;

d) Enhancing the quality of life by promptly treating infections and managing the symptoms that affect food intake to minimize the nutritional impact of secondary infections when they occur;

e) Providing palliative care during the advanced stages of the disease.

 Causes of Poor Nutrition in HIV/AIDS
There are various causes of poor nutrition in PLWHA.   These include
   Reduced food intake

There are several reasons for a PLWHA to reduce intake of food.  The person may be suffering from an infection such as mouth sores or fever.  Side effects from medications may cause impairments of senses of taste and smell, which may in tern result in reduction in appetite, hence reduced food intake. Depression from dealing with a fatal disease and possible social stigma can cause people to lose their appetite and reduce their food intake.  Dependence on other people to prepare or purchase food may limit a debilitated patient’s intake.

 Poor absorption

HIV/AIDS affects how the body uses the foods that are consumed resulting in poor absorption of nutrients (proteins, carbohydrates, fats, vitamins, minerals and water).  Oral, esophageal, stomach pancreatic, biliary hepatic and small and large intestine pathology can influence the absorption of nutrients.  Poor absorption of nutrients accompanies diarrhoea, which is common with HIV infection. Opportunistic infections of the gastrointestinal tract may cause diarrhoea and malabsorption of both macro and micro-nutrients. Although severe malabsorption is limited to patients who have advanced HIV disease with CD-4 cell count of less than 100 and usually 50 cell/ml.  Overt malabsorption has not been described in early HV infection.
Changes in Metabolism


With poor nutrient absorption individuals may not be able to digest foods efficiently and therefore the body may not be able to use the nutrients properly particularly fats, carbohydrates and proteins.  When the body mounts the acute phase response to infection, it releases pro-oxidant cytokines and other oxygen-reactive substances.  These cytokines produce several results including anorexia (causing lower intake of food) and fever (increasing energy requirements).  If the infection is prolonged, muscle wasting occurs because muscle tissue is broken down to provide the amino acids with the immune protein and enzymes they need.

The body also responds to this release of pro-oxidant cytokines by increasing the demand for antioxidant vitamins and minerals such as vitamins E and C, beta-carotene, zinc and selenium.  These vitamins and minerals are used to form antioxidant enzymes.

Oxidative stress occurs in imbalance between pro-oxidant and anti-oxidants where there are not enough antioxidants to meet the demands of the pro-oxidant cytokines.  This stress is believed to increase HIV replication and transcription leading to higher viral loads and disease progression.

Changes in body composition

With HIV/AIDS amino acids are more readily used to fuel energy needs, white fats continue to accrue.  The patient may consume adequate nutrient levels but utilizes and stores them inadequately.  The patient has excess adipose tissue in proportion to lean tissue as the body converts the digested nutrients into fats instead of lean tissue.  People with HIV tend to burn off muscle first then fat because of hormonal and biochemical changes.  They have reduced levels of hormonal and biochemical changes.  They have reduced levels of testosterone a hormone that helps maintain lean body mass.  The underlying causes of a HIV infected persons inability to preserve or regain lean tissue remain unknown. 

Nutritional Management For Acute HIV/AIDS  Malnutrition
Patients with acute HIV/AIDS- related malnutrition are categorized by their ability to eat, their appetite changes and the degree of gut impairment or inability to absorb nutrients. For these individuals, therapeutic nutrition interventions should be provided to reverse or prevent worsening of malnutrition.  The options available are voluntary oral sip feeding and non-voluntary therapeutic enteral and parenteral nutrition services. The service provider must ensure that the food contains nutrients in adequate amounts. 

Sip feeding

This is suitable for severely malnourished and weak individuals who have an appetite are able to feed. Sip feeding may also be used to supplement total nutrient intake.  Foods for special medical purposes (FSMP) such as high-energy formulations, therapeutic milk-F 75, F100 among others may be used (1).

Enteral feeding

Enteral feeding is recommended for individuals who cannot take food or liquid orally.  It is a type of nutritional support using liquid formula diets through nasal gastric tube feeding, a surgically introduced tube to the stomach (gastronomy tube) or jejunum (i.e. unostomy tube). Eternal feeds may be commercial preparations indicated under sip feeds or blended mixtures prepared from regular foods.  Enteral feeding can also be used as supplement to normal oral or sip feeding. 

 Parenteral feeding

Parenteral feeding (intravenous feeding) is recommended when the gastrointestinal tract is non-functional for example:-

· Preparation for surgery.

· Severe protein energy malnutrition or

· Serious restrictions of oral feeding due complications such as 

· Profound anorexia

· Intolerance to enteral nutrition

· Severe diarrhoea
· AIDS enteropathy

· Intractable vomiting

· Acute pancreatitis

· Major oral-pharyngeal lesions

Parental route may be used to stabilize and maintain nutrition and hydration status.  Parenteral feeding is partial when it is used a supplement.  Total parenteral nutrition is required when oral-gastric system is not practical. 

Prevention of Malnutrition
Because food and water-borne illnesses are particularly problems for patients with immunodeficiency and can lead to malnutrition, special care should be taken with food preparation and consumption.  It is of utmost importance that patients with HIV learn about food safety to protect their fragile gastro intestinal tract and prevent infections caused by unsafe food.  Guidelines to prevent food-borne and water-borne infections include the following:
· Keep cold foods cold and hot foods hot;
· Clean and sensitize the kitchen;
· Observe proper sanitary procedures when preparing, delivering and serving food;
· Discard leftovers;
· Drink safe water or boil tap water. 

Summary
You have now come to the end of the last section of this unit on HIV/AIDS.  In this section the various aspects of management of HIV/AIDS, including antiretroviral therapy (ARV), prevention of HIV infection among populations, prevention of mother-to-child transmission of HIV (PMTCT), home based care and nutritional care of people living with HIV/AIDS.

We hope that this unit has improved your understanding of HIV/AIDS.   You should now take a well deserved break before completing the attached assignment.  
Good luck!
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Communicable Diseases Course
Tutor Marked Assignment

Unit 7: HIV/AIDS
Instructions: Answer all the questions in this assignment. 

1. To what large family of viruses does HIV belong?  Circle the correct answer

· RNA virus

· Retrovirus

· Rota virus

· Reo virus

2. Name the core protein of HIV which is also used in replication.

___________________________________________________________________

___________________________________________________________________

3. The  following are the recognized mode of transmission of HIV.  Circle T for True or F for false.

a)  
Sexual intercourse






T 
F

b)  
Inoculation by contaminated syringes and needles


T
F

c)
Insect bites







T
F

d)
Sharing needles






T
F

4. Which cell does HIV use to replicate itself, destroying this cell in the process?

a. B-cell

b. CD4+ cell

c. CD8+ cell

d. Phagocyte

5. What are the types of HIV that cause AIDS?

a. HIV-1

b. HIV-1 and HIV-2

c. HIV-1, HIV-2, HIV-3, and HIV-4

d. Phagocyte

6. Which cells of the immune response are infected and killed by HIV?

__________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
7. Indicate whether the following statements are true or false by circling T for True and F for False.

	Primary HIV infection is characterized by absence of viral multiplication
	

	Clinical manifestations of HIV infection begin to appear with progressive depletion of  CD4 bearing cells


	

	During primary infection HIV is quickly recognized and eliminated  from the human body


	

	There is evidence that a small number of individuals may be resistant to HIV
	

	Brain cells may act as receptors for HIV
	


8. The primary infection stage of HIV may last for:
a.
8 weeks to 6 months




T
F

b.
3 months to 1 year




T
F

c.
4 months to 4 years




T
F

d.
1 to 2 years





T
F

9. Indicate whether the following statements are true of false.
	Primary HIV infection may present with symptoms 

mimicking other acute febrile illnesses.
	T
	F

	In early HIV infection, the majority of individuals are symptomatic
	T
	F

	AIDS is the final stage of HIV infection
	T
	F


10. Define opportunistic infections.
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

11. Give 2 examples each of bacterial, fungal, viral and protozoal micro-organisms that cause opportunistic infections:

i) Bacterial 
a) ________________________
b) ___________________________
ii) Fungal 
a) ___________________________
b) ___________________________
iii) Viral 
a) ___________________________
b) ___________________________
iv) Parasitic  
a) ___________________________
b) ___________________________
12. What cell component of the body’s immune system suffers most in HIV infection?

_____________________________________________________________________

_____________________________________________________________________

13. Indicate whether the following statements are true or false

	Opportunistic infections do not occur in people who have other  systemic diseases
	T
	F

	In a patient presenting with features of an opportunistic infection, it is always advisable to investigate for an immunosuppressive  disease


	T
	F

	Herpes simplex2  causes a disease called chickenpox.
	T
	F

	Opportunistic infections occur only in people whose immune status is immunocompetent
	T
	F

	Candida albicans may cause severe esophagitis
	T
	F


.

14. Define the following terms with reference to HIV tests:
a)  Sensitivity: _________________________________________________________

b)  Specificity: _________________________________________________________
15. Name two standard HIV confirmatory tests.
a) _____________________________________________________________________

b) _____________________________________________________________________

16. Enumerate seven ways of preventing mother-to-child transmission of HIV;

a. _____________________________________________________________________

b. _____________________________________________________________________

c. _____________________________________________________________________

d. _____________________________________________________________________

e. _____________________________________________________________________

f. _____________________________________________________________________

g. _____________________________________________________________________

h. _____________________________________________________________________

17. Name the three major classes of antiretroviral drugs
a. __________________________________________________________________
b. __________________________________________________________________
c. __________________________________________________________________
d. __________________________________________________________________
18. Define Post Exposure Prophylaxis 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

19. Write T for true and F for false next to each of the statements below.

	i. Health providers wear gloves only while handling a patient whom they suspect to be HIV positive.


	

	ii. As a cost saving strategy, used gloves which are not badly soiled can be washed, disinfected and re-used again as long as they are re-used within the same day and by the same health provider.


	

	iii. Bodily fluids such as blood, suctioned fluids, excretions, and secretions can be carefully discarded down a drain provided the drain is connected to a sanitary sewer.
	

	iv. Hands must always be washed both before and after using gloves


	

	v. Health facilities should encourage use of injectable medications as opposed to oral medications because this ensures that all the doses are taken as they should and patients cannot cheat.
	


20. Explain the causes of poor nutrition in  PLWHA

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Congratulations! You have now come to the end of this unit. Remember to indicate your Student  Number, names and address before sending the assignment.  Once you complete this assignment, post or bring it in person to AMREF Training Centre.  We will mark it and return it to you with comments.
Our address is:

AMREF Distance Education Project

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org

Now that you have been introduced to the two groups of opportunistic pathogens occurring in HIV/AIDS, which other pathogens can cause similar problems?





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. 





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











What are opportunistic infections?











Geographically, which is the most widely distributed HIV strain











	A		          B		       C			     D			E





Symptoms suggest immune suppression





Clinical signs and diagnosis suggest HIV infection





Laboratory screening Test (ELISA) positive for HIV





Confirmatory Test (WB) Positive for HIV





Individual infected with HIV








What precautions can you take to protect yourself  from occupational 


exposure to HIV?
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How would you define HIV and AIDS?








