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Acronyms and Abbreviations
3TC
Lamivudine


ABC 
Abacavir

AIDS 
Acquired immune deficiency syndrome

ANC 
Antenatal care

ART 
Antiretroviral therapy

ARV 
Antiretroviral

AZT 
Zidovudine

C&T 
Counseling and testing

C&S 
Culture & sensitivity

CNS 
Central nervous system

CSF 
Cerebrospinal fluid

CBC 
Complete blood count

d4T 
Stavudine

ddC 
Zalcitabine

ddI 
Didanosine

DLV 
Delavirdine

DFID 
Department for International Development

DOTS 
Directly observed treatment strategy

EBV 
Epstein-Barr virus

EHRZ 
ethambutol (E), isoniazid (H), rifampicin (R), pyrazinamide 
EFZ 
Efavirenz (Z)

HAART 
Highly active antiretroviral therapy

HSV 
Herpes simplex virus

INH 
Isoniazid

KS 
Kaposi’s sarcoma

mg 
Milligram

mg/L 
Milligrams/liter

NAM 
Nucleoside analogue mutation

NFV 
Nelfinavir

NNRTI 
Nonnucleoside reverse transcriptase inhibitor

NSAID 
Nonsteroidal anti-infl ammatory drug

NRTI 
Nucleoside reverse transcriptase inhibitor

NVP 
Nevirapine

NsRTI 
Nucleoside reverse transcriptase inhibitor

PZA 

Pyrazinamide

RIF 
Rifampin

RNA 
Ribonucleic acid
RTV 
Ritonavir

SHRZE 
Streptomycin (S), Isoniazid (H), Rifampicin (R), Pyrazinamide (Z), Ethambutol (E) 

STD 
Sexually transmitted disease

TB 
Tuberculosis

TDF 
Tenofovir

TLC 

Total lymphocyte count
UNIT 6:  HIV IN CHILDREN
UNIT INTRODUCTION

Congratulations for coming this far and welcome to the 6th Unit on HIV in children.  
For too long, children have been the missing face in the HIV and AIDS response and as a result, their needs have often been overlooked.  Yet, HIV/AIDS is a major cause of infant and childhood mortality and morbidity in Africa.  According to the World Health Organisation, AIDS accounts for  3% of deaths in children  under-five years of age — and 6% of those in sub-Saharan Africa, where AIDS has become one of the major killers of young children.  In 2005, there were 2.3 million (1.7–3.5 million) children living with HIV worldwide, most of whom acquired the virus in utero, during birth or while being breastfed.  Yet paediatric HIV is almost entirely preventable.  It has been virtually eliminated in high-income countries, where the ready availability of HIV prevention, testing and treatment services have lowered mother-to-child transmission rates to less than 2% and boosted the survival rates of HIV-infected infants (more than 80% of whom now live past the age of six).  
In this Unit, we shall discuss HIV/AIDS in children and equip you with the necessary knowledge and skills needed to manage and defeat this epidemic.  The structure of this unit is very similar to the ones you have just completed.  It is divided into the following six (6) sections:

· Section 1: Epidemiology of HIV/AIDS in Children

· Section 2: Natural Progression, Diagnosis and Staging of HIV/AIDS in Children

· Section 3: Common HIV-associated conditions in children

· Section 4: ART in children

· Section 5: Setting up HIV care for children

· Section 6: Special consideration in HIV and adolescents

The following are the objectives to guide you as you go through this unit.  Remember to have a pen and paper to note the important points and to do the activities as you go along.

UNIT OBJECTIVES

By the end of this Unit  you should be able to:
· Discuss the history of HIV in children globally and in eastern Africa;

· Describe the modes of transmission of HIV in children;

· Discuss the impact of HIV/AIDS on infant and childhood mortality and morbidity as well as social aspects of HIV in children (orphans, vulnerability of children);

· Describe the natural progression of HIV in children;

· Review the WHO clinical staging of HIV in children;

· Discuss the difficulties and the recommended strategies for the diagnosis of HIV infection in children in resource-limited settings;

· Identify the common HIV associated conditions in children, their management and prevention;

· Discuss the use of antiretroviral agents in the management of HIV/AIDS in children;

· Discuss the introduction of comprehensive HIV care for children in primary care settings;

· Discuss the unique characteristics of HIV/AIDS and the adolescent .
Section 1: Epidemiology of HIV/AIDS In Children
Introduction
Welcome to the first section on epidemiology of HIV/AIDS in children.  What is epidemiology?  Epidemiology simply means the branch of medical science that deals with the incidence, distribution and control of a disease in a population.  In order for us to appreciate the burden of any disease in our community, we need to understand how widespread it is.  Thus in this unit, we shall discuss the incidence, distribution and control of HIV in children.  We shall trace the history and distribution of HIV in children both globally and in Sub saharan Africa as well as its modes of transmission and impact on infants and childhood mortality and morbidity.   

Let us start by looking at the objectives of this section.

Section Objectives

By the end of this unit, you should be able to:
· Describe the history and distribution of HIV in children globally and in Sub-saharan Africa;
· Describe the factors responsible for the epidemic in children;

· Explain  the modes of transmission of HIV in children;
· Discuss the impact of HIV/AIDS on infants and childhood mortality and morbidity;

1.1  History and Distribution of HIV/AIDS In Children
The first case of paediatric HIV was first described in 1982 and since then the number of infected children has increased greatly.  Here in Kenya, paediatric HIV cases were first observed in the clinical services between 1983 and 1985.  

In 1996, it was estimated that 2.6 million children worldwide had acquired HIV.  Of these 1.7 million had progressed to AIDS, 1.4 million had died, while 830,000 were living with AIDS.  By the end of 2001, estimates showed that the numbers had continued to increase.  There were 2.7million children below 15 years of age who were living with HIV infection worldwide.  Of these 800,000 were newly infected and over half a million died during 2001 alone. 
By the end of 2005, estimates from the World Health Organisation showed that there were close to 40 million people living with HIV in the world.  Of this, 2.3 million were children under the age of 15 years, 90% of whom were in Sub-Saharan Africa.  Indeed, each day, some 1500 children under 15 years of age become infected with HIV.  In 2005, UNAIDS estimated that the number of newly infected children with HIV globally was 630,000 (Figure 1).  Between 1998 and 2010, infant mortality is expected to increase from 41 to 65 per 1000 due to AIDS.


[image: image1]
Total: 700 000 (630 000 – 820 000) 

Source: UNAIDS, 2005

Figure 1: Estimated number of children (<15 years) newly infected with HIV during 2005

In Kenya, it is estimated that 100,000 – 150,000 children are infected with the virus.  In 2004 alone, it was estimated that 34,000 new paediatric infections occurred among Kenyan children.
What factors are responsible for the epidemic in children in Africa?

Well, a number of factors are responsible for the spread of this epidemic in children.  These include:

· High prevalence of infection in women of childbearing age;
· Low coverage of PMTCT interventions;
· Lack of male partner involvement;
· Stigma
Together with factors such as declining immunization, HIV/AIDS is threatening recent gains in infant and child survival.   

The high HIV infection rate in children that we see in Africa is directly linked to the high HIV infection rate in women of childbearing age and the high rate of mother to child transmission.
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	One In Seven People Dying Of HIV -Related Illness Worldwide Is A Child Under 15 Years Old.




Impact of The HIV/AIDS Epidemic On Children
Before you read on do the following activity.
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ACTIVITY
Write down the various ways in which AIDS affects children.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Confirm you answer as you read the following discussion.

AIDS affects children in many ways:  

· In 2005, an estimated 380,000 (290,000–500,000) children died of HIV-related causes.  It is likely that one-half (1/2) of them did not live past their second birthday.  In sub-Saharan Africa, HIV is the underlying reason for more than 1/3 of all deaths among children under the age of five.  (Figure 1.2)
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Figure 1.2: Estimated impact of AIDS on under-fives child mortality rates in selected African countries.  Source: Handbook on paediatric AIDS in Africa.

· Studies have also indicated that Maternal ill health, especially HIV-related, has a negative effect on infant survival early.  Childhood and infant mortality rate among children of HIV infected mother is 2 to 5 times higher than among children of HIV negative mothers.  This just shows us how maternal ill health related to HIV has a negative impact on infant survival.
· One of the most devastating aspects of the HIV/AIDS epidemic is the growing proportion of children the disease has orphaned.  Over 13 million orphans worldwide have lost one or both parents from AIDS.  It is projected that by 2010 the number of children orphaned by AIDS will increase to more than 25 million. 
· Unlike most diseases, HIV/AIDS generally kills not just one, but both parents.
 I am sure you have come across such families.
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	Can you pause briefly and think about these orphaned children?  Who now looks after them, who meets their basic needs of life, food, clothing, who pays rent for the house they stay in if it is in an urban setup? 


Further, the stigmatization and discrimination that people affected with HIV often live with is passed onto their children, making their fight for survival that much more precarious.  When parents or caregivers fall sick and die, a child’s life often falls apart.  With HIV and AIDS, the hardship hits well before children are orphaned.  First, a parent or caregiver becomes ill with HIV or AIDS and is unable to work.  The entire family feels the economic impact – children, especially girls, most often drop out of school to go to work in order to care for their parents, look after their siblings and put food on the table.

On top of the psychological impact of losing one’s parents, children who lose their parents to AIDS are often stigmatized or ostracized by their communities.  These children are often much more at risk of becoming a victims of violence, exploitative child labour, discrimination or other abuses.  Child abuse or sexual abuse comes about because these children have to fend for themselves and will do any kind of work to get money to feed themselves and the other smaller siblings.  Since they are children with no one to fight for their rights people unfortunately take advantage of them.

 Surviving children face malnutrition, illness, physical and psychosocial trauma, and impaired cognitive and emotional development.  Unaccompanied girls are at especially high risk of sexual abuse.  In addition, because of all this, they too are very likely to become HIV-positive.
Studies from numerous regions have shown that orphaned children have substantially lower levels of education than children who are not orphaned.  In Zambia, a study by the International Labor Organization in several districts shows the majority of children in prostitution are orphans, as are the majority of street children.  In Ethiopia, the majority of child domestic workers in the capital city Addis Ababa are orphans.  In Uganda, focus group discussions revealed that girls orphaned by AIDS were especially vulnerable to sexual abuse in domestic housework because of the stigma attached to their orphaned status.  
The following flow diagram summarizes the impact on HIV/AIDS on children.
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Figure 1.4: Impact of HIV on children and families
The impact of AIDS on families and communities also affects non-orphaned children.  With the deepening poverty that results from sick and dying parents, children are the first to suffer.  They suffer mental, psychological, and social distress and increasing material hardships.  Without adequate care and support, children experience losses in health, nutrition, education, affection, security and protection.  They suffer emotionally from rejection, discrimination, fear, loneliness and depression.  The children may be the only caregivers for their sick or dying patients, may drop out of or interrupt school, and are at risk of discrimination and abuse, both physical and sexual.  

Having seen the impact of AIDS on children, let us now look at the modes of HIV transmission in children.
Modes of HIV Transmission To Children
Before you read on please complete the following activity.
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ACTIVITY
List down at least three modes of transmission of HIV to children?
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Check your answers as you read the following discussion
There are several potential modes of transmission of HIV to children.  These include:
1. Mother to Child Transmission( MTCT)
95% of the infected infants acquire HIV from their mothers in utero during pregnancy, at the time of delivery, or during breastfeeding.  If no intervention is taken, it is estimated that between 30-40% of breastfeeding HIV positive women transmit HIV to their newborn.  In the absence of breastfeeding, approximately 15-20% of the transmission occurs around the time of delivery.  That is why pregnant mothers should be encouraged to go for HIV testing and counseling so that they can make informed decisions about the pregnancy, delivery and feeding options.
Factors that increase risk of MTCT include:

· High viral load – either early in infection or late when features of AIDS appear, 

· Severe immune suppression (low CD4), 

· Poor obstetrics care leading to trauma to the genitalia or baby, prolonged rupture of membranes(>4hrs) and/or labor,

· Prematurity, 

· Breast disease such as mastitis or nipple infections.

 Prevention of Mother to Child Transmission (PMTCT) programmes have now been developed and each district should be able to carry out all activities that will decrease the rate of transmission of the HIV virus to the baby.

These activities include:

· Antenatal care:
Educate all antenatal clients about HIV and encourage testing.  Ensure adequate maternal nutrition for all mothers.  For those uninfected counsel on how to remain uninfected.  For those who are infected offer either full ART or ARV prophylaxis depending on the mother’s disease stage.  Counsel on feeding option and allow parents to choose.

· During labor and delivery: 

Avoid trauma to the mother’s birth canal and the baby.  Give ARV (nevirapine) at the onset of labour to the mother.  After  delivery give Nevirapine to the baby 2mg/kg STAT and this should be given within 72 hours.  Also, give Zidovudine (AZT) 4mg/kg daily for four weeks.

· Post delivery: 
The choice of feeding option should have been made during the antenatal period.
There are two options - either breastfeeding or replacement feeding (avoidance of breast milk).  WHO recommend that when replacement feeding is acceptable, feasible, affordable, sustainable, and safe (AFASS) then mothers should avoid breastfeeding.  If not then mothers should be counselled on how to safely breastfeed.  Replacement feeding can at times be expensive and mother has to be counselled on the option that they can sustain.  Recent studies from Africa indicate that replacement feeding is associated with increased morbidity and mortality even when formula is provided by the government. 

Counseling includes the following: 

1. Discuss the advantages and disadvantages of each option

2. Exclusive breastfeeding or exclusive replacement feeding (avoid mixing breast milk
    With other types of milk in the first 6 months)

3. How to avoid breast problems/disease.

4. How to use replacement feeding safely (mixing of milk, food hygiene)

5. When and how to wean baby from breastfeeding

6. Appropriate complementary feeding for all infants

Follow up: 

· All HIV exposed babies must be followed up until you can ensure that they are not infected by either doing the antibody test at 18 months or antigen test (PCR) any time before 18 months. 

· Give cotrimoxazole prophylaxis to all exposed babies until you prove that the baby is not infected. 

· Continue counselling on feeding.

· Watch the growth curve – if the baby is not gaining weight appropriately despite nutrition counselling, the baby may have been HIV infected.  Refer this baby to a facility that can carry out the tests to prove infection (PCR or CD4 counts).

2. Sexual transmission 
This is a significant phenomenon among the adolescents.  It may also occur in cases of child sexual abuse. Given the growing trend of child sexual abuse in our communities, this is a major area of concern.

3. Transfusion of infected  blood
This is another possible source of HIV infection in children but this mode of transmission had been greatly reduced by the national blood safety programmes and through improved blood transfusion services. 

4. Unsterile infection procedures 

Unsterile injection needles and procedures can also transmit HIV.  However this method of transmission is considered to be rare even in Africa because of the safe needle practices. 
5. Traditional surgical procedures. 

The making of traditional scars or scarification by traditional healers is common in some African communities and may be a source of infection to children.  This mainly occurs when the “medicine-man” makes multiple incisions with a razor blade in the skin of a HIV positive person, then rubs “medicine” into the wounds and uses the same razor blade in the same way for the next patient.  Other communal traditional rituals, which result into bleeding, such as uvuleclectomy, are potential modes of transmission.  It is therefore very important to educate these communities on the potential dangers of these practices.
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	Male circumcision reduces the risk of transmission


. 

You have now come to the end of this section.  Let us look at a summary of what you have learnt.
Summary
In this section, you have learnt about the historical background and distribution of HIV/AIDS among children both in Kenya and in the world.  You have also learnt about the impact of HIV/AIDS on infants and childhood mortality and morbidity and the various modes of transmission of HIV to children.  We hope you found this section interesting and informative.  In the next section, we shall discuss the natural progression of HIV in children and how to diagnose it.  We shall also review the WHO clinical staging of HIV in children.
Section 2:  Natural Progression, Diagnosis And Staging of HIV/AIDS  In Children
Introduction

Welcome to the second section in our unit on HIV/Aids in children.  In this section, we shall review the components of the immune system and impact of HIV on a child’s immune system.  You will recall that in Unit 1 we discussed the natural progression of HIV and its clinical staging.  If you have forgotten,  we suggest that you review that Unit again before you start  going through this section.  In this section, we shall also discuss the recommended strategies for the diagnosis of HIV infection in children in resource-limited settings and review the WHO clinical staging of HIV/AIDS in children.  
Let start by reviewing the objectives of this section.

Section 2: Objectives
By the end of this section, you should be able to:

· Explain the immune function in children;

· Discuss HIV disease progression in children;
· Describe  the clinical presentation of HIV infection in children;
· Discuss the diagnosis of HIV/AIDS in children;
· Explain the staging of HIV infection in children.

Overview of Immune Function In Children 
You will recall that in Section 3 of Unit 1 on introduction to HIV/AIDS, we discussed pathogenesis and natural progression of HIV infection in adults.  Can you remember what we said?  We said that the human immune system is a fantastic and complex system.  It is made up of cells, which specialize in particular jobs.  Some specialize in recognizing invaders, while others specialize in defending the body against foreign materials that might enter the body (e.g. bacteria or viruses).  Some of these cells also play roles in other procedures such as wound healing. 

 Find out how much you can still remember by doing the following activity.
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ACTIVITY
Name two lines of defence that make up the human immune system

I. __________________________________________________________________

ii.__________________________________________________________________

Which cells of the immune system are the targets of HIV virus?

​​​​​​​​​​​​​​​​​​​​​​​___________________________________________________________

What is the incubation period following HIV infection?

_______________________________________________________________



Well done!  Now confirm your answers by reviewing Section 3 of Unit 1 as well as the following discussion.  

Our body’s  immune system fights off infection thereby providing protection.   The white blood cells (WBC) play a key role in the immune response.  These white blood cells include:  
· Macrophages- which act as cleaning cells

· Neutrophils – which attack bacteria

· Eosinophils- which attack helminthes
· B-lymphocytes makes antibodies

· T-Lymphocytes: - responsible for  attacking viruses and fungi
HIV attaches to cells of the immune system which have special surface markers called CD4 receptors.  The immune cells with CD4 receptors include the T helper lymphocytes.
The hallmark of HIV/AIDS on the immune system is immunodeficiency by depleting the CD4 T lymphocytes.

HIV causes dysfunction of the CD4 and T cell in two ways: 
a. By reduction  their  numbers(depletion)
b. By impairing their function(dysfunction)
HIV also has an effect on other parts of the immune system like:

· Lymphoid tissue destruction;
· CD8 and cell dysfunction;
· B cell abnormalities;
· Thymic dysfunction;
· Autoimmune abnormalities.
CD 4 count variability in children

The CD4 count of healthy HIV-negative infants and young children is much higher than in adults.  However, the normal absolute CD4 count slowly declines to adult levels by the age 6.  The CD4 T-cell absolute count identifies a specific level of immune suppression while the CD4 T-cell percentage defines each immunologic category.  A CD4 count of more than 25% is regarded as normal while a CD4 count of less than 15% is defined as severe immune suppression. 
 As you know, while the CD4 T-cell absolute count changes with age (see Fig. 2.1), the CD4 T-cell percentage does not change much with age (see Fig 2.2).    For this reason, in children under 6 years of age, CD4 percentage is the preferred immunological parameter for monitoring disease progression.  Study the two charts carefully and be sure that you understand them.
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Figure 2.1: Age-related decrease in CD4+ T-cell absolute count
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Figure 2.2: Age related decease in CD4%
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	CD4% T-cell is the preferred immunological marker for monitoring diseases progression in children.




The CD4%  count  is used in conjunction with clinical indicators to guide antiretroviral treatment decisions.   CD4 T-cells values are best measured when patients are clinically stable.  As we have said, the CD4 % that defines each immunological category does not change.  CD4% > 25% is normal, while CD4<15% defines severe immunosuppression.
Look at this table on immunological staging and try to understand it.

Table 2.1:   Immunological staging

	Immune category
	< 18 mths

CD4 counts

CD4 %
	18mth-5 yrs

CD4 counts

CD4 %
	6-12 yrs

CD4 counts

CD4 %

	1: Not immunosuppressed
	> 1500

> 25%
	> 1000

> 25%
	> 500

> 25%

	2: Moderately immunosuppressed
	750-1,499

15-24%
	500-999

15-24%
	200-499

15-24%

	3: Severely immunosuppressed
	< 750

< 15%
	< 500

< 15%
	< 200

< 15%


Before you proceed, do the following activity.
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ACTIVITY
Does CD4% change much with age in a normal child?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Does CD4 % change in a child with HIV/AIDS ?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Compare your answers with the discussion we have just had on CD4 count variability in children. 
HIV Disease Progression In Children
There are differences between the disease progression in children and in adults.  This is mainly because children have an immature (but developing) immune system.  These differences result in much more rapid disease progression in children and a much shorter duration for each stage.

	[image: image14.png]


ACTIVITY
What are the three categories of HIV disease progression that can be seen in children?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Clinical experience and reports indicate that children who are perinatal infected with HIV fit into one of these three categories.

· Categories 1: (25-30%)

Rapid progressors, who die by 1 year of age.  They often acquire the disease in utero or during the early perinatal period.
· Category 2: (50-60%)
Children, who develop signs and symptoms early in life, quickly get worse and die by the age 3-5 years.

· Category 3: (5-25%)

These are survivors who live beyond 8years of age.
Factors Predicting Prognosis
Once again lets start with your thoughts.  Before you read on do the following activity.  It should take you 5 minutes to complete.
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ACTIVITY
List down the predictors of disease progression in infants

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Let us first look at some of the predictors of disease progression in infants. These include:
1. Infecting viral dose (maternal viral load at delivery) -  if the mothers viral load is high there is an increased risk of transmission  to the baby; 
2. Any infection before 4 months of life - this is what is known as primary infection and this greatly impairs an immune system of the baby which is not fully mature and hence makes prognosis to be poor; 
3. Infant peak viremia – if the peak level of the virus in the blood is very high the child has a poorer prognosis than one whose peak is low;
4. Low CD4 count and percentage - this means that the lower the CD4 the more advanced the disease and the worse the prognosis;
5. Rapid decline in CD count – the  faster the rate at which the CD4 drops the poor the prognosis;
6. If a child has clinical AIDS then the prognosis is even worse.
 Next let us look at some of the maternal disease predictors of infant disease. These include:
1. Maternal CD4 cell count (<200)- this mean the mother is very sick and  is an indicator that the child is also sick;
2. Maternal viral load at time of delivery -  a high viral load means there was an increased risk of transmission of the HIV  virus to the child;
3. Rapidly progressive maternal disease – also reflects on how sick the child would be;
4. Maternal death – if the mother died who would look after this child, what would be the feeding options to be chosen for this child would they be ideal.
Diagnosis of HIV/AIDS  In Children
The clinical signs and symptoms are useful parameters in making an HIV diagnosis but we find that some common childhood diseases overlap with some features of HIV infection.  Thus unless a child has very severe clinical disease (AIDS) one can easily miss to diagnose HIV infection.  That is why we depend on laboratory tests in order to make an accurate diagnosis of paediatric HIV infection.
 It is important to make an early and accurate diagnosis of HIV so as to be able provide children with access to drugs, social and emotional support. 
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	Why is it important then to make a diagnosis of HIV  infection in the child?




There a number of good reasons why its important to make a diagnosis of HIV in children.  HIV infection is common among children in sub-Saharan Africa and is a significant contributor to infant and childhood morbidity and mortality, with more than half of the HIV-infected children dying

before their second birthday. Timely diagnosis of HIV enables timely initiation of treatment. Furthermore, age is an important determinant of the rate of disease progression.  This is because ; the disease progresses much faster in infants and children than in adults. Also, resources for HIV care and treatment are slowly improving for adults and similarly we should  mobilise the same  for the benefit of HIV-infected children.

In addition, the diagnosis of HIV infection facilitates the following:
· Access to currently available effective interventions, which reduce morbidity and mortality associated with infection;
· Access to needed interventions for other affected family members. Diagnosis of HIV in a child is often the first indication of infection among other family members and provides opportunities to provide care, treatment, and support to parents and siblings;
· Access to social and emotional support for the child and family;
· Appropriate healthcare and social welfare planning at the national, regional, and local levels.

Approach to Diagnosis

A rational approach to diagnosis of paediatric HIV infection requires you to have a high index of suspicion and to be knowledgeable and skilled in diagnosis and management of HIV infection in children.  Basic communication skills are essential to enable you  to discuss and offer HIV testing to children and their parents. 
The diagnosis of HIV infection in children can be based on clinical or a combination of clinical and laboratory tests.  This depends on the resources available in your health care setting.  Let us look at each type of diagnosis in turn.

Clinical Diagnosis

Let’s start with your ideas.  Does the following activity before you proceed.
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ACTIVITY
What clinical signs and symptoms in a child will make you suspect that child could HIV infection?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Good! Now read through the text below and see if your ideas are included.

HIV infection presents with conditions that are frequently found in children who are not HIV infected, thus making it difficult to make a clinical diagnosis. Table 2.2 below  groups these conditions according to whether they are common in both HIV-infected children and uninfected children, common in infected children but less common in uninfected children, and whether they are very specific to HIV infection. The occurrence of these clinical signs or conditions may suggest HIV infection in a child and should alert you  to obtain other relevant additional history (such as maternal health), and laboratory data where possible.

Table 2.1:  Clinical signs or conditions in Children that may suggest HIV Infection
	Specificity for HIV Infection
	Signs/conditions

	Signs/Conditions very specific to HIV infection
	· Pneumocystis pneumonia

	
	· Oesophagael candidiasis

	
	· Extrapulmonary crytococcosis

	
	· Invasive samonella infection

	
	· Herpes zoster (shingles) with multi-dermatomal involvement 

	
	· Kaposi’s sarcoma

	
	· Lymphoma

	
	· Progressive multifocial encepalopathy

	Signs/conditions common in HIV-infected children and uncommon in uninfected children
	· Severe bacteria infections, particularly if recurrent

	
	· Persistent or recurrent oral thrush

	
	· Bilateral painless parotid enlargement 

	
	· Generalised persistent non-inguinal lymphadenopathy

	
	· Hepatosplenomagaly (in non malaria endemic areas

	
	· Persistent and/or recurrent fever 

	
	· Neurologic dysfunction

	
	· Herpes zoster (shingles), singles dermatone

	
	· Persistent generalized dermatitis unresponsive to treatment

	Signs/conditions common in HIV-infected children but also common in ill uninfected children
	· Chronic, recurrent otitis with ear discharge

	
	· Persistent or recurrent diarrhea

	
	· Severe pneumonia

	
	· Tuberculosis

	
	· Bronchiectasis

	
	· Failure to thrive

	
	· Maramus


Diagnosis Using the IMCI Algorithm

Are you familiar with the term IMCI?  IMCI stands for Integrated Management of Childhood illness
The IMCI guidelines in most countries now include symptoms suggestive of HIV. Three countries (South Africa, Uganda and Ethiopia) have conducted studies on integrating HIV/AIDS into the IMCI algorithm, in which a child is classified as symptomatic HIV if the IMCI practitioner identifies any four  of the following:
• Recurrent pneumonia

• Oral thrush

• Present or past ear discharge

• Persistent diarrhoea

• Very low weight

• Enlarged lymph nodes

• Parotid enlargement

The studies found that these symptoms and signs have a high specificity but low sensitivity.  This means that this approach would be very useful in identifying HIV infection when applied to an individual child in a clinical setting. However, because of the low sensitivity, many children would still be missed. Laboratory testing to confirm infection is therefore necessary. The following table outlines what to ask and look for in a sick child in order to determing their HIV status.
Table 2.3:  Determining HIV status of a sick child

	ALWAYS DETERMINE THE HIV STATUS OF A SICK CHILD


	ASK:

	· Has the child been tested for HIV?

· If not, does the mother know her HIV test status? (check maternal antenatal card if available; ask if she attends HIV clinic)

· If child has never been tested and the mother’s HIV status is unknown advice the mother that there is a need for HIV test in the child (or mother if child < 18 mo)

· Confirm diagnosis as above in children < 18 months

	LOOK AND FEEL: 

· Attend to the presenting complaints. The following signs if found are suggestive of HIV infection in the child whose status is unknown.

	· Very low weight 

· Oral thrush

· Enlarged, palpable lymph nodes in more than one site (neck, armpit, groin) 

· Parotid enlargement


In Kenya, the HIV adapted IMCI guidelines for the management of sick children  recommend that all sick children be tested to avoid missed opportunities.  The guidelines use the following two-step process to identify likely symptomatic cases: 

1. An initial screening for four conditions (using IMCI classifications); and 

2. A more complete assessment if any one of the four conditions is present. If on assessment, two conditions are present, the child is classified as symptomatic HIV.

· Pneumonia 

· Persistent diarrhoea now or by history

· Ear discharge (acute or chronic)

· Very low weight for age.

Table 2.4 below show how to determine the HIV status of a sick child.
Table 2.4  Always determine HIV Status of the Sick Child.(Adapted from primary-level training manual for the comprehensive management of HIV, MOH, 2007)
	Positive HIV antibody test in child > 18 months of age
	HIV INFECTION*
	· Treat presenting illness

· Start cotrimoxazole prophylaxis (

· Perform Clinical staging 

· assess for ART

· Arrange follow up for the acute illness in 2 weeks

	Mother positive (child not tested, and < 18 months) 

OR

Child < 18 months tested and found to be antibody positive

Two or more HIV-related conditions: 

· Pneumonia now

· Persistent diarrhoea now 

· Ear discharge now

· Very low weight 

· Oral thrush

· Enlarged, palpable lymph nodes in more than one site 

· Parotid enlargement
	POSSIBLE SYMPTOMATIC HIV INFECTION in an exposed child
	· Treat presenting illness

· If mother’s HIV status unknown counsel on benefit of HIV test for the child and herself and do test, or refer for (DTC) 

· If child < 18months take sample for DBS for PCR

· Start cotrimoxazole prophylaxis

· Give multivitamin supplements

· Advise to attend early for any new problem

· Follow up in 14 days 




* A known HIV case without symptoms should be managed in a similar way.
Laboratory Assays (Tests)

Before you proceed, do the following activity.
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ACTIVITY
In Unit 2 we discussed the laboratory tests that are used to diagnose HIV.  Can you remember them?  List down the ones you can remember.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Now read through the text below and see if your ideas are included.

Laboratory tests provide suggestive and/or confirmatory evidence of HIV infection. There are two types of laboratory tests:

· Antibody tests: HIV ELISA, rapid tests, and Western Blot;
· Virologic tests: HIV DNA PCR assays, RNA assays including viral load, HIV immune complex-dissociated p24 antigen assays, and HIV peripheral blood mononuclear viral culture.

Antibody Tests

Antibody tests are the most widely used HIV diagnostic test and provide reliable evidence of HIV infection in adults and children who are older than 18 months. The HIV antibody test is less reliable in infants aged less than 18 months because they may still be carrying HIV-specific antibodies acquired from the mother in utero. The time it takes for an HIV-positive mother’s maternal antibodies to be eliminated from an infant’s system (seroreversion) varies. The majority of uninfected non-breastfed children will sero-revert by age 15 months, but a smaller percentage (ranging from a low of 1% to a high of 18% in various studies) will not revert until age 18 months.

Despite these limitations, HIV ELISA and rapid tests are the most widely available tests and do provide (or exclude) evidence of exposure.

Virologic Tests

HIV Immune Complex Dissociated p24 Antigen Assays 
The p24 protein (antigen) is one of the core proteins of the HIV virus.   Detection of p24 antigen is definitive evidence of HIV infection. The p24 antigen assays use techniques that can be performed in most routine laboratories. In addition, they can be used for diagnosis in children less than 18 months of age.  Although the first-generation tests were highly specific, the sensitivity was lower than that of DNA PCR and RNA assays. The newer, ultra-sensitive p24 assays are more reliable but require further evaluation for their use in infants.
HIV DNA PCR

DNA PCR assays amplify the HIV pro-viral DNA sequences within mononuclear cells present in peripheral blood and the results of such assays are the accepted standard for diagnosis of HIV infection during infancy in developed countries.

The sensitivity of HIV DNA PCR is low during the first 1 to 2 weeks of life because this test is not able to detect very low levels of HIV DNA in babies infected a few minutes/hours/days earlier, during delivery and early breast-feeding.  After 4 to 6 weeks of life, the sensitivity and

specificity of HIV DNA PCR tests approach 100%, except in babies who have continuing exposure to HIV through breast-feeding.

Some issues are associated with DNA PCR assays.   Although the test can be completed within one day, blood samples from a number of patients are often tested in batches to reduce costs, thus delaying the availability of results for some individuals. HIV DNA PCR tests also require specialized laboratory equipment and skilled personnel, and are therefore expensive. Also, samples may become contaminated with HIV DNA from other sources.

New technologies, such as real-time PCR technologies, could provide a good alternative because they are rapid, simple, cheap, and adaptable to the different clades of HIV. Their usefulness is still being evaluated.

HIV RNA Assays

HIV RNA assays detect viral RNA in plasma and other body fluids using a variety of methods (reverse transcriptase PCR, in vitro signal amplification nucleic acid probes [branched chain DNA], and nucleic acid sequence-based amplification [NASBA]).

RNA assays are more widely available than HIV DNA PCR tests, have a faster turnaround time, and require smaller blood volumes. RNA assays are also more sensitive for early detection of infection (first 2 months of life) than HIV DNA PCR tests.

Quantitative RNA (viral load tests) tests are used to determine the risk of HIV disease progression and to guide decisions for initiating ART.

HIV RNA assays require specialized laboratory equipment and skilled personnel and are, therefore, expensive.

HIV Peripheral Blood Mononuclear Viral Culture

The HIV peripheral blood mononuclear viral culture assay was the gold standard of HIV detection in the past, before the development of simpler and less expensive tests based on detection of HIV nucleic acid sequences DNA PCR or RNA PCR assays. This assay has a lower sensitivity than the other tests described above, and must be performed in protected laboratories (also called P2 labs). Current use is limited to research laboratories.

Where Laboratory Testing Is Available:
Appropriate pre- and post-test counselling should be offered.  It is also important that you ensure that the parents receive  HIV counselling and testing counselling.
Pre-test counselling should include information about the limitations of the testing approach, the benefits of early diagnosis for the child and the implications of a positive HIV antibody test results for the family.

Interpretation of Test Results

In children more than 18 months of age:

· HIV infection can be confirmed in children with positive antibody results;
· HIV infection can be excluded in children with negative antibody results;
· HIV-exposed children who continue to breast-feed should be retested 3 to 6 months after complete cessation of breast-feeding before HIV infection can be excluded.
In children less than 18 months of age where Virologic test is available:
· A negative test excludes HIV infection;
· A positive test confirms HIV infection.
Where Virological tests are not available:
· HIV infection can be excluded in those with negative antibody results (particularly if they had a previous positive result);

·  Diagnose probable HIV infection in those with clinical features and positive antibody results. Confirm the result by repeat antibody testing after the child is more than 18 months of age;
· Retest HIV-exposed children who continue to breast-feed 3 to 6 months after complete cessation of breast-feeding, before HIV infection can be excluded.

In the presence of a clinical diagnosis, one HIV test is adequate to inform management. Children of HIV-infected women who are well and test positive should have a repeat test.

Having looked at the clinical and laboratory diagnosis of HIV in children, let us now look at how to we can estimate the degree of immune deficiency in children through staging.

Staging HIV  Infection And Disease In Children
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	What is Staging? And why do we stage children with HIV?



Staging is a standardized method for assessing HIV disease progression and for making treatment decision.  There are a number of good reasons why we stage HIV disease progression.  
These are to:

· Clarify  the prognosis of individual patients;
· Strengthen the clinical diagnosis of HIV infection when laboratory testing is unavailable;
· Identify the type of treatment interventions, including indications for starting and/or changing ART.
Both the clinical and laboratory parameters are used to stage HIV disease.

There are two international clinical staging systems that classify the severity of HIV infection in children: 
· WHO Paediatric Clinical Staging;
· U.S. Centers for Disease Control and Prevention (CDC) immunological staging.
WHO Staging
The WHO clinical staging will help you to estimate the degree of immune deficiency the child has. A stage 1 and 2 clinical status indicates that the immune system is not yet seriously affected. Stage 3 and 4 indicates advanced immune deficiency. 

According to the Ministry of Health NASCOP guidelines, the WHO clinical staging should only be carried out in patients with a confirmed HIV diagnosis.   The bottom row in the tables indicates when ART is given.  As you can see  a confirmed diagnosis of HIV infection is required before ART can be started except in children with presumed severe HIV infection.

What is presumed severe HIV infection?

· It is a diagnosis made in a child < 18 months when confirmation is not possible with PCR test;
· The child has to be known to be HIV-exposed (antibody positive in child or in mother); and 

· have severe clinical illness.
Table 2.5: WHO Paediatric Staging of HIV and AIDS Disease (any one condition in the highest staging is adequate).  Adapted from Primary-level training manual for the comprehensive management of HIV, MOH, 2007)
	
	WHO Paediatric Clinical

Stage 1

Asymptomatic
	WHO Paediatric Clinical

Stage 2

Mild Disease

	Growth
	
	

	Symptoms/

signs


	No symptoms or only:

· Persistent generalized lymphadenopathy


	· Enlarged liver and/or spleen

· Enlarged parotid

· Minor mucocutaneous conditions (e.g. chronic dermatitis, fungal infections or molluscum contagiosum)

· Chronic/recurrent URTI (sinusitis, ear infections, pharyngitis, bronchitis)

· Herpes zoster 

· Recurrent mouth ulcerations



	ARV 

Therapy 
	Indicated only if CD4 is available:

< 18 months &CD4 < 25% (<1500)

18 mo -5 yrs &CD4 < 15% (<500 )

> 5 yrs & CD4<10% (<200 )
	Indicated only if CD4 or TLC  is available:

Same as stage I

OR

< 18 months &TLC<4000 cells/mm3

 18 mo-5 yrs & TLC<2500 cells/mm3

> 5 yrs and TLC<2000 cells/mm3


Formula for calculating CD4%
CD4% =   
CD4 count x 100%


 Total Lymphocyte count (TLC)
TLC = Lymphocytes percentage x White blood cell count.
	WHO Paediatric Clinical

Stage 3

Moderate Disease


	WHO Paediatric Clinical

Stage 4

Severe Disease (AIDS)

	· Moderate unexplained malnutrition not adequately responding to standard therapy 
	· Severe refractory wasting/severe malnutrition unexplained and not adequately responding to standard therapy

	· Oral thrush (outside neonatal period) or oral  hairy leucoplakia (OHL)
· Unexplained and unresponsive to standard therapy:

· Diarrhoea >14 days

· Fever >1 month

· Thrombocytopenia* (<50,000/mm3  for > 1 mo)

· Neutropenia* (<1000/mm3 for 1 mo)

· Anaemia for >1 month(Hb < 8 gm/dl)*

· Recurrent severe bacterial pneumonia

· Pulmonary TB

· TB lymphadenitis

· Symptomatic LIP*

· Acute necrotizing ulcerative gingivitis/periodontitis


	· Oesophageal thrush

· More than one month of herpes simplex ulcerations

· Severe multiple or recurrent bacterial infections > 2 episodes in a year (not including pneumonia)

· Pneumocystis pneumonia (PCP)* 
· Kaposi's sarcoma (KS)

· Extrapulmonary tuberculosis
 (EPTB)
· Toxoplasma brain abscess*

· Cryptococcal meningitis*

· HIV encephalopathy*



	Start ART:

All children irrespective of CD4 or TLC; 


	Start ART irrespective of CD4 count

Start ART in presumptive severe HIV infection in children < 18 mo where PCR is not available 




As you can see from the WHO staging guidelines, most of the clinical conditions used for the clinical staging of adults are generally similar to the ones for children (for example, Kaposi’s sarcoma or oesophageal thrush). Persistent diarrhoea is defined as persistent or recurrent diarrhoea lasting more than 14 days (this is the same definition as in IMCI) but it differ from the stage 3 condition in adults
Now here is an activity to help you to practice the WHO paediatric clinical staging.  On a separate paper, write the staging for each case in the following activity.
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ACTIVITY
Using the WHO paediatric clinical staging, in which WHO Stage do these HIV positive children with the following presentation but no other signs belong?

1) 4 years old with many lymph nodes more than 0.5 cm in diameter in the axilla, groin and neck without underlying cause.

2) 6 months old, not feeding well and severe weight loss.

3) 9 months old with persistent diarrhoea and vesicular lesions following single dermatome distribution.

4) 3 years old with persistent lymphadenopathy and recurrent severe pneumonia.

5) 9 years old with Kaposi's sarcoma, otherwise well.

6) 12 months old baby doing very well but whose mother is HIV positive.

7)  Allan is 3 yrs old, presents with oral thrush, recurrent pneumonia, fever for 2 weeks, and weighs 14kg.

8) Cecilia is 9 months and presents with severe oral thrush and sepsis requiring one-month hospitalization.  She recently lost her mother.  There is no PCR available for virology diagnosis but her antibody test is positive. 




Well done!  I believe your answers were as follows:

Stage I

1. Stage III

2. Stage III

3. Stage III

4. Stage IV

5. Stage 1

6. Allan is in stage WHO stage 3 based on the oral thrush and recurrent pneumonia;

7. For Cecilia we make a presumptive HIV diagnosis based on her positive HIV ELISA and recent death of her mother. She is WHO stage 4 based on her age less than 18 months, oral thrush and severe sepsis

Immunological Staging
The CDC has also developed an immunological staging system based on CD4 counts by age divided into three categories, namely:  no evidence of immune suppression, moderate suppression, and severe immune suppression. Table 2.6 below shows the CDC staging.
Table 2.6: CDC Immunological staging system.

	Immune category
	< 12 mths

CD4 counts

CD4 percentage
	12mth-5 yrs

CD4 counts

CD4 %
	6-12 yrs

CD4 counts

CD4 percentage

	1: Not immunosuppressed
	> 1500

> 25%
	> 1000

> 25%
	> 500

> 25%

	2: Moderately immunosuppressed
	750-1,499

15-24%
	500-999

15-24%
	200-499

15-24%

	3: Severely immunosuppressed
	< 750

< 15%
	< 500

< 15%
	< 200

< 15%


Let us use the example of John to see how this classification works.

	John is 21 months old. His CD4 % is 17 % and CD4 count is  650 . 




To classify him using the CDC immunological staging, you first go to the top of the chart and look at what age category he falls. In his case it’s the 12mth- 5yrs.  Next you look at where his CD4 counts of 650 lies.  It falls under the category of moderately immunosuppressed.  Thus as you can see John is moderately immunosupressed.

In the absence of a CD4 count, a total lymphocyte count (TLC) can be substituted as follows:

· A TLC of <3,500/mm3 for children <18 months; or  
· <2,300/mm3 for children 18 months to 6 years, or

· <1,200/mm3 for children over 6 years 
is indicative of immunosupression, especially when HIV-related symptoms are present.
Study the following NASCOP chart in Figure 2.1, which is  an algorithm on early infant diagnosis.
[image: image51.wmf]Age-related Decrease in CD4+ 

Percentage

0

20

40

60

80

Age in Months

CD4+ %

5th percentile

95th percentile

4

12

24

60

9

0


[image: image52.png]


[image: image53.wmf]



Rationalizing Care

After you diagnose and stage a patient, you need to develop  a plan  tailored to care for their needs.  It is important to note that however limited the resources, there is always something that you can do for each  individual child. Table 2.6  provides an overview of how to proceed in different care settings.
Table 2.8 .What Can Be Done for Different Levels of Resources and Certainty of Diagnosis.
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SUMMARY

You have now come to the end of this section.  In this section you have learnt about the HIV disease progression in  children and its clinical presentation.  You have also learnt how to diagnose HIV/AIDS in children. I hope you are now able to stage a child who has been diagnosed as positive.   In the next section we shall discuss the various conditions associated with HIV infection in children.  

Section 3:  Common HIV Associated Condition In Children
Introduction
Welcome to the third section in our unit of HIV/AIDS in children.  I hope we are making good progress in trying to understand this broad topic of HIV in children.  In this section, we shall review some of the common clinical conditions associated with HIV in children.

Let us look at the objectives of this section.

Section 3: Objectives
By the end of this section you should be able to:
1. Describe the presentation on common childhood infections;
2. Describe the differences between the common infection in the HIV infected an uninfected children;
3. List some of the opportunistic infections;
4. Describe the clinical presentation, diagnosis, treatment and prevention of common opportunistic infections in HIV infected children.
3.1  Common Childhood Infections Seen In HIV Infected Children
The common childhood infection that are seen in HIV infected children are also seen in HIV positive children.  In the HIV infected children, the mortality due to this infection is much higher when compared to HIV negative children.  The disease can be very severe and can be recurrent.
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ACTIVITY
Can you list some of the common infections that we see in the HIV negative children?  Think about the common infections that you see children presenting with to your health facility.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Compare your answers with the list below.

The following are some of  the common infections seen in children who are HIV negative:
· Respiratory infections( pneumonia, upper respiratory tract infections);
· Diarhoea which can either be acute or chronic;
· Measles;
· Septicemia and meningitis;
· Skin infections;
· Malaria
These infections are also common in the HIV infected children the only difference as we said earlier is that mortality due to these infections is much higher, and the infections can be severe and recurrent.

3.2 Opportunistic Infections
In Unit 4 of this course we defined opportunistic infections.  Can you remember what we said?  

Find out by doing the following activity.
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ACTIVITY
What is an opportunistic infection

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




I hope you said that Opportunistic infections are those infections that are seen because the immune function on the patient has really deteriorated.  These diseases do not normally affect a person with a normal immune system.  I
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ACTIVITY
Can you list some of the opportunistic infections that you know?

____________________________________________________________________
____________________________________________________________________

____________________________________________________________________


I hope your list contained the following common opportunistic infections:
1. Tuberculosis

2.  Pneumocystis Jiroveci (carina) Pneumonia

3. Oral candidiasis

4. Crytococcal meningitis

5. Cryptosporidiosis

6. Toxoplasmosis

7. Herpes Simplex infection

8. Cytomegalovirus

Let us now look at the clinical presentation, diagnosis, treatment and prevention of some of the common opportunistic infections in children.  As you will see we had already discussed these conditions in Unit 4 in relations to adults.  Thus in this unit we shall discuss their diagnosis, management and treatment in children.

TUBERCULOSIS (TB)
TB is very common in children with HIV and is 5 -10 times more likely to occur in the HIV infected children.  Children with both TB and HIV are 4 times more likely to die than those with TB alone.
These children present with:
· Failure to Thrive; 

· Prolonged cough ( 3 weeks after antibiotics);
· Fever;
· History of household contact with chronic cough.
The diagnosis of TB in children is difficult as the children who are less than 8 years are not able to cough out the sputum to be tested.  Gastric aspirates can be used to make a diagnosis.

A useful diagnostic criterion to use is:
· Illness > 4 weeks ( not responding to antibiotics);
· Wasting (despite nutritional support)

· Family history of sputum positive PTB

· Malnutrition

A chest x-ray is useful if it shows miliary TB or hilar lymphadenopathy.   The following chest x-ray below shows left sided hilar lymphadenopathy.
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Fig. 3.1: Left sided hilar lymphadenopathy 

[image: image26.png]



Figure 3.2: Fine millet-size nodules typically seen in miliary TB

In Figure 3.2, can you see the fine grains all over the film which look like millet seeds?  That is what is referred to as miliary.
TB is treated with Isoniazid, Rifampicin, Pyrazinamide, Ethambutol.
· Isoniazid 5 –10 mg/Kg/d (max 300mg)

· Rifampicin 10-15 mg/Kg/d  

· Pyrazinamide 25 – 35 mg/Kg/d (2 months)

· Ethambutol 55-25mg/Kg/d (max 2.5g)

These drugs are available in fixed drug combinations as Rifater and Rifinah.
PNEUMOCYSITS JIROVECI (Carina) PNEUMONIA (PCP)
This is caused by a fungus pneumocysitis jiroveci (formerly called pneumocystis carinii).
 It causes infection mainly in children under the age of 4 months but can also affect older children.
Some of the clinical features at presentation are:

· Tachypnea

· Difficulty in breathing

· Low grade fever

· Cough

· Decreased oxygen saturation

· Child  less than one year of age.

A chest x ray may not really show much.  Supportive management of the child is important. Give this child oxygen, ensure he/she is well hydrated and ensure that they have good  nutritional support. Treat for bacterial pneumonia.
To Treat PCP we give:
· Cotrimoxazole I.V

· Trimethoprim (TMP): 15-20 mg/kg/day in 3-4 doses

· Sulphamethoxazole (SMX): 75-100mg/kg/day in 3-4 doses

OR

· IV Pentamidine 4mg/kg/day OD

· Oral
· TMP: 20 mg/kg/day 6-8 hrly

· SMX: 100mg

This is given for a course of 21 days.
If a child is severely ill, add  prednisone 2mg/kg for 7-14 days.

For prophylaxis  we give :
· Cotrimoxazole (TMP-SMZ) 24-30mg/kg/day p.o once daily

OR

· SMX 20-25 mg/kg once daily

· TMP 4-5 mg/kg once daily)

OR

· Dapsone 2mg/kg p.o daily 

All HIV exposed children should be given septrin.
CANDIDIASIS

Oral thrush is predictive of HIV if seen after the neonatal period or  if it lasts more than a month and is recurrent.  Oesophageal candidiasis is usually very painful and makes swallowing very difficult.  The following  picture shows the oesophagus lined up with  white stuff which is candida.
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Figure 3.3: Oesophagus affected by oral thrush.

Treatment

Candidiasis is treated with fluconazole or nystatin.
CRYPTOCOCCAL MENINIGITIS

 If a child with HIV presents with features of meningitis, you should always think of a possibility of cryptococcal meningitis.  When a lumbar puncture is made the CSF is processed in the laboratory using a very special stain called Indian ink.

Cryptococcal  meningitis is treated with amphotericn B and fluconazole.
TOXOPLASMOSIS

This is caused by a protozoa toxoplasmodi gondii. It clinically presents with fever, hepatosplenomegaly, Chorioretinitis, seizures.

It is treated with Pyrimethamine: 

· Fansidar( which has the pyrimethatmine);
· Pyrimethamine 1mg/Kg/day; maximum 25mg.
For prophylaxis give the child  septrin (cotrimoxazole-CTZ)
Who should receive prophylaxis?

· ALL HIV infected children should be on CTZ which effectively covers T. gondii

· Cotrimoxazole (Trimethoprim-Sulphamethoxazole) 24-30mg/kg/day OR three times weekly on consecutive days 

HERPES SIMPLEX

This infection usually presents itself in various ways:
1. Neonatal infection with high case fatality

a. CNS manifestation can present as viral meningitis or encephalitis
b. Skin – a blistering rash is usually seen
2. Oro-facial infection (gingivostomatitis)- this is also seen as blisters on the lips
3. Encephalitis (>95% type 1) can occur with features similar to meningitis but associated with bizarre behaviour
4. Gastrointestinal symptoms can present like diarrhoea.
Herpes simplex infections are usually treated with Acyclovir.
CYTOMEGALOVIRUS

Cytomegalovirus infections can also present in various ways. It can present in any one of the forms below:
· Pneumonia

· Retinitis

· Gastritis

· Colitis

· Meningoencephalitis

It is usually diagnosed by:

· fundoscopypy 

· Serology (IgM) 

· Culture

· PCR

· Histopathology

Cytomegalovirus infections are treated with Ganciclovir 7.5 – 10 mg/kg/d
Other Clinical Conditions Common To The HIV Infected Children Are
· Lipoid interstitial pneumonia (LIP)
This is a chronic inflammatory  disease of the lungs. It can be confused with Pulmonary TB.
· Parotitis
This is the bilateral painless parotid gland enlargement. Surgery is not required and it usually regresses with ARV treatment.  See figure 3.4 below
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Figure 3.4: Parotitis
· Kaposis Sarcoma (KS)
Although this is rare in children it does occur and  sometimes as early as the first month of life.  It presents as generalized lymphadenopathy and black-purple mucocutaneous lesions on the skin.  Diagnosis is by biopsy of the lesions and histological examinations.  Treatment requires chemotherapy and radiotherapy but ART often leads to regression of the lesions.
· HIV Encepahalopathy
The normal growth and development of the brain in a child is evidence by the achievement of childhood milestones (smiling, walking, talking, etc.).  HIV infection of the brain interferes with this process and manifests as static, slowing, or regression of developmental milestones or as localized damage. This whole process is referred to as HIV encephalopathy.  

Diagnosis is mainly clinical and depends on the presence of least two of the following for at least 2 months:
· Failure to attain or loss of developmental milestones or loss of intellectual ability;
· Impaired brain growth or acquired microcephaly;
· Acquired symmetrical motor deficit manifested by two or more of the following: paresis, pathologic reflexes, ataxia, or gait disturbances;
· Cerebrospinal fluid is normal or has non-specific findings and CT scan shows diffuse brain atrophy.

The goal of management is to reduce viral load.  Depending on the severity, the patient will need a support system, which includes physical therapy, a social worker, and surgery to minimise contractures.
· Skin manifestations
Chicken pox 

This is a common skin infection seen in the immunocompromised patients. It takes a longer 

duration in children with HIV and can be fatal.  
Herpes Zoster

It presents as a typical dermatomal distribution of rash. In the HIV infected children the rash may spread beyond dermatomal boundaries, bilateral or generalised. It can cause disseminated (widespread) disease.  Encephalitis can also occur in this children.
Hospitalize all cases and treat, if possible, with IV acyclovir 30mg/kg/day divided into doses every 8 hours for a total of 7 days or 2 days after cessation of new lesion formation, whichever is longer
Children who have been exposed to herpes zoster may receive prophylaxis using varicella-zoster immune globulin (VZIG) 125U per 10 kg (max 625U) within 48–96 hours of exposure.

Prevention of Opportunistic Infections
Both HIV-exposed children as well as those who are HIV infected should be started on Cotrimoxazole prophylaxis (CTX).  According to NASCOP guidelines, children who are HIV-exposed should start cotrimoxazole  at 6 wks or when first seen.  Those who are HIV-infected should start CTX routinely in all HIV-infected children regardless of age, immune status or treatment status.  The following table gives the dosages for cotrimoxazole.

Table 3.1:  Cotrimoxazole (trimethoprim-sulfamethoxazole or TMP/SMX) dosages. Adapted from Manual for the Primary-level Training for Comprehensive Management of HIV Infection

	Weight of 

child (Kg)
	240 mg per 5 ml Suspension


	 Single Strength (SS) Tablets 480 mg
	Double  Strength (DS) Tablets 20mg/100mg

	1-4
	  2.5 ml
	¼ tablet
	

	5-8
	5 ml
	½ tablet
	¼ tablet

	9-16
	10 ml
	1 tablet
	½ tablet

	17-30 
	15 ml
	2 tablets
	1 tablet

	>30
	20 ml
	2 tablets
	2 tablets


Cotrimoxazole prophylaxis should be continued indefinitely unless the child develops Steven-Johnson reaction, liver or haematological failure.
Immunization

All children whether HIV-exposed or HIV-infected should receive the scheduled routine immunizations. The only exception is BCG immunization.  This should not be given in severely sick children (WHO stages 3 or 4)

SUMMARY
In this section you have learnt about the common childhood infections, the differences between the common infections in the HIV infected an uninfected child.  We also looked at some of the opportunistic infections.  We discussed their diagnosis, treatment and how they can be prevented.    Remember opportunistic infections in HIV infected children can have an occult presentation, with no localizing signs, atypical presentation, and be caused by unusual organisms which are often difficult and  treat.
Section 4: Antiretroviral Therapy In Children
Introduction
Welcome to this section. As you may recall, in the previous section, we discussed how to diagnose and stage children with HIV.

When a child has been diagnosed with HIV using any of the tests we have now learn, this child needs to be staged in order to find out if they require to be started on antiretroviral therapy (ARTs).

The content in this lesson is mostly a revision of Unit 3 on antiretroviral therapy, which you went through earlier.  The only difference is that we shall be discussing ARTs in relation to children in terms of pharmacology, formulations and dosing.
Section  Objectives
By the end of this unit, you should be able to:

· Identify the different classes of antiretroviral drugs(ARVs);
· Identify the mode of action of the different classes of ARVs;
· Describe individual drug dosages, formulations, side effects and how they may interact with food and other drugs;
· Explain goals and  process of initiating Antiretroviral therapy;
· Discuss how to monitor ARV therapy in children.
4.1: Classification and Mode of Action of Antiretroviral Drugs.
In Unit 5, we discussed the classification of antiretroviral drugs.  Now jog your memory by doing the following activity.
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ACTIVITY
List the 4 classes of antiretroviral drugs that you learnt in Unit 5.
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


I hope your list included the following 4 classes of antiretroviral drugs:

a) NRTI (Nucleoside Reverse Transcriptase Inhibitors)- they work by inhibiting the enzyme found in the HIV virus called Reverse transcriptase. This group of drugs are very important as backbone of ART regimens. The NRTI drugs include:
· Zidovudine (ZDV, AZT)

· Stavudine (d4T)

· Lamivudine (3TC)

· Didanosine(ddI)

· Abacavir (ABC)

· Emtricitabine (FTC)
b) NNRTI (Non-nucleoside reverse Transcriptase inhibitors):  these group of drugs also work by inhibiting the same enzyme named above, namely Reverse transcriptase. The NNRTI drugs include

· Nevirapine (NVP)

· Efavirence (EFV)
c) Protease Inhibitors (PI) – they work by interfering with the function of the enzyme found in the virus called protease. The PIs  drugs include

· Nelfinavir (NFV)

· Indinavir (IDV)

· Saquinavir (SQV)

· Ritonavir (RTV

· Lopinavir/ritonavir (LPV/r) – ‘Kaletra’
d) Entry 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).
As you learnt in Unit 5,  these drugs have different target sites, and so when using them to control HIV infection, drugs from the different groups are combined so that the viral infection is fought by drugs that work on different target sites. So for example, a patient will be given both NRTIs, NNRTIs, and PIs.

Basically what you need to remember is that:

· NRTIs and NNRTIs both work by inhibiting the enzyme reverse transcriptase.

· PIs work by inhibiting the enzyme protease, and 
· Entry or Fusion inhibitors stop the fusion of the HIV virus to the CD4 cell.

4.2: Paediatric Formulation And Dosing
As you know, medicine for children is given in specific doses depending on the age, weight, or even the surface area. Do you know how to calculate the surface area of a child? 
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ACTIVITY
How is the surface area of a child calculated?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


To calculate the surface area, you must have the weight and the height (or length) of the child.

Surface area =     weight (kgs)  X  height(cm)  in m2
                                     3600

Next, let us go through the dosing and formulations of the ARVs.
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ACTIVITY
How many types of formulations of drugs do you know of?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Drugs can be in syrup form, capsules, or tablets.  In our health facilities we often have charts on the walls or booklets to remind us of the dosage.  These are there to assist you  not to give the wrong dose of medication.

When giving drugs to children it is very important that you calculate the right dosage.  We shall now discuss how to calculate the drugs in each of the classes we mentioned and their side effects. The drugs are all given at different dosing levels.

1. NRTI (Nucleoside Reverse Transcriptase Inhibitors)

a) Zidovudine (ZDV or AZT)

Formulation – Syrups- 10mg/ml , Capsule 100mg, Tabs 300mg; inj: i.v. 10mg/ml

Dose: <4wks old: 4mg/kg/dose – twice daily

            4wks – 12yrs: 180-240 mg/m2 twice daily

            >12 yrs           300mg twice daily

Side effects – Anaemia

b) Lamivudine (3TC)

Formulation -  Oral solution 10mg/ml, Tablet 150 mg

Dose:   under 1 month ; 2mg/kg twice daily

             > 1month – 37.5kg:   4mg/kg twice daily

             Over 37.5kg     150 mg twice daily

Side effects:  It may affect the function of the pancreas.

c) Stavudine (d4T0

Formulation – Syr 1mg/ml; caps 15mg, 20mg, 30mg, 40mg

Dose:    under 1 month;        -    0.5m/kg  twice daily

              >I month and <30 kg  - 1mg/kg twice daily

              30 – 60 kg                       30mg twice daily

               Over 60 kg                      40 mg twice daily

Side effects: numbness of the hands and feet.
d) Didanosine (ddI)

Formulations – Dispersible(chewable) tablets 25/50/100/200mg

                         Powder : 100, 167, 250mg

 Dose:  under 3 months – 100mg/m2 
>3 months – 120mg/2

>Adults < 60 kg – 250mg /day, and >60kg – 400 mg/day

              Side effects: numbness of both hands and feet

              Note: should be taken on an empty stomach

e) Abacavir (ABC)

Formulation: oral solution 20mg/ml

                      Tabs 300mg

Dose: under 37.5kg or under 16years: 8mg/kg twice a day

           Over 37.5kg or over 16 years : 300 mg twice a day

Side effects: Hypersensitivity reaction like rash

The drugs we have discussed above are the more commonly used. There are many more being developed and so you should constantly search for new information.
2. NNRTI 

Now, let us discuss the Formulation and dosages of the class of ARVs called NNRTI.

As we said earlier, NNRTI stand for Non-nucleoside Reverse Transcriptase Inhibitors. These group of drugs also work by inhibiting the e enzyme named Reverse transcriptase

This group of NNRTI has 2 main drugs:

a. Nevirapine:

Formulation: oral solution 10mg/ml, tablets 200mg

Dose: 3 mo – 5 years-4mg/kg O.D. for 14 days then 7mg/kgb twice daily
           Over 8 years – 4mg/kg O.D for 1 days then 4mg/kg twice daily

Note : Transition of dosing at 8 years of age:

For children started and maintained on NVP at age below 8 years, when they attain 8 years of age, do not reduce the dose.  Instead maintain the dose and let the child grow in weight into the dose that equals 4mg/kg. 

Side effects: Rash , liver problems

b. Efavienze

Formulation: 
Caps 50mg, 100mg, 200mg, 600mg
Syrup 30mg/ml

Dose: about 15mg/kg

Side effects; CNS disturbance(nightmares, lack of sleep,), it is teratogenic.
Note: Used only in child above 3 years.

3.  Protease Inhibitors (PI) 

As  we said earlier, these drugs inhibit the enzyme protease found in the virus.

a) Nelfinavir

Formulation: oral powder 50mg/gram, tablets 250 mg

Dose: 1 month – 1 year: 
65 -75 mg/kg twice daily

           1 to 12 years          55 – 65 mg/kg twice daily

     
Over 12 years 
1,250mg twice daily

Side effects: diarrhoea
b) Lopinavir + ritonavir (LPV/r)- Kaletra

Formulation:   Caps 13.3/33.3 mg

                       Oral solution: 80mg/20ml

Dose: Calculated base on lopinavir content: 10 – 12 mg/kg LPV

Now here is some practice on dose calculation and choice of drug, for your practice:

In summary, like all other drugs,  ARVs have side effects and have to be used carefully with proper monitoring of  side effects. Table 4.1 below gives  some of the more common  ARV dugs, their formulations, dosage and  adverse.
Table 4.1: Antiretroviral Drugs in Paediatric Practice

	Drug
	Formulation
	Dosage
	Adverse effects
	Comments 

	Nucleoside Reverse Transsciptase Inhibitors (NRTIs)

	Zidovudine 

AZT,ZDV,or Retovir
	Suspension 10mg /ml

Capsules 100mg ,250mg

Tablets 300mg 
	180 mg/m2bd

or 90-180 mg/m 2
Neonatal dose 2mg /kg qid
	Neutrapaenia, anemia, headache, myopathy, lactic acidosis (rare)
	Can be given with food

Store at room temperature

	Lamivudine

3TC
	Suspension 10mg/ml

Tablets 150mg 
	4mg /kg bd 

Neonatal dose 2mg/kg bd
	Headache ,abdominal pain, fatigue, pancreatic, peripheral neuropathy, neutropaenia, ↑ LFTs,
 lactic acidosis (rare)
	Can be given with food

Store at room temperature

	Stravudine 

D4T Zerit 
	Suspension 1mg/ml Capsules 20mg,30mg,40mg
	1mg/kg bd
	Headache, I upset, rash, peripheral neuropathy,
↑ LFTs, lactic acidosis
	Can be given with food

Keep suspension refrigerated

	Didanosine ddl Videx
	Suspension 10mg /ml

Tablets 25mg,50mg,100mg,150mg
	90-120mg/m2
	Diarrhoea ,abdominal pain,nausea,peripheral neuropathy,pancreatis,lactic acidosis ↑ LFT s 
	Give on empty stomach

	Abacavir 

ABC Ziagen
	Suspension 20mg/ml 

Tablets 300mg
	8mg/kg bd
	Hypersensitivity rash (5%), fever, malaise, mucotis, pancreatitis, lactic acidosis
	Can be given with food

Store at room tempetature.

Do not rechallenge after hypersensitivity

	Non-nucleoside transcriptase inhibitors (NNRTIs)

	Nevirapine 
	Suspension 10mg /ml

Tablets 200mg
	Start with 120 mg/m2 once daily for 14 days 

Increase to full dose (120-200mg/m2)every 12hrs (maximum 200mg every 12hrs )if no rash or severe adverse events


	Rashes, Stevens-Johnson syndrome LFTs, hypersensitivity and hepatitis
	Can be given with food store at room temperature

	Efavirenz

EFV,Stocrin
	Capsules 50mg,200mg
	Single daily dose

10-15kg,200mg

15-20kg,250mg

20-25kg,300mg

25-32.5kg,350mg

32.5-40kg.400mg

>40kg,600mg
	Rash (mild) somnolence,abnormal dreams,insomnia,confusion, hallucinations, euphoria, amnesia ,agitation,abnormal thinking
	Can be given with food 

Administer at night

Store at room temperature

No pharmacokinetic data<10kgand <3 years of age

	Protease inhibitors (PIs)

	Ritonavir 

RTV,Norvir
	Suspension 80mg/ml

Capsules 100mg
	Initial dose of 250mg/m2bd .Increase by 50 mg/m2bd.

If <2yrs of age, maximum dose 450mg/m2bd


	GI intolerance, headache, abdominal lipids, excabaration of chronic liver disease (rare)
	Give with food 

Palatability improved by mixing with milk, honey, ice-cream, yogurt or chocolate milkshake.

Store in refrigerator or room temperature

	Nelfinavir

NFV,Vira-cept
	Suspension 50mg /1gm spoon Tablets 250mg
	Paediatrics 55mg/kg bd

Adolescent:750 mg tds or 1250 mg bd 
	Diarrhoea, vomiting, rash. Abdominal lipids, exacerbation of chronic liver disease (rare)
	Administer with food .Suspension may be mixed with water, milk, pudding,

	Lopinavir /ritonavir

LPV/RTV,Kaletera
	Suspension 80mgLPV and 20 mg RTV per ml

Capsules 133.3mg LPV and 333mg RTV
	230 mg/m2LPV/57.5mg /m2RTV bd up to a maximum of 400mg LPV /100 RTV bd

increase dose with NVP OR EFV co administration (refer package insert)
	GI intolerance , rash, headache, abdominal lipids, hyperglycaemia, pancreatictis (rare)
	Give with food .A high fat meal increases absorption

Refrigerate suspension or keep at room temperature for 2 months

	Fixed drug combinations

	D4T/3TC/NVP
	Tablet 

400mg/500mg/200mg
	1 tablet twice daily depending on child’s weight
	
	Tablet broken up as per weight of child .Attainment of accurate dosage difficult with breakage of tablet


4.3: Initiating Antiretroviral Therapy In Children
We are now going to discuss the process of initiating ARV therapy. We will also look at the process of monitoring a child on ARVs, when to change therapy and when to stop.

Since HIV disease progresses much faster in younger children, it is important to identify those that are HIV infected much earlier and commence them on ART so that they have better outcomes from the treatment.

ART is the only regimen potent enough to reduce viral replication and prevent the emergence of resistance (which can ultimately result in treatment failure) for a significant amount of time.  ART is part of comprehensive HIV care. The guiding principles of ART include these:
· Do not start ART too soon (when CD4 cell count is normal) or too late (when the immune system is irreversibly damaged)

· Choose drug regimens with proven efficacy, freedom from serious adverse effects, and ease of administration

· Consider affordability and availability of drugs and drug combinations 

· Provide ongoing support for the patient and family to maintain adherence

ARV drugs are not a cure for HIV.   However, when both patients and healthcare providers use them properly they are associated with excellent quality of life. ARV drugs are expensive and their use requires an adequate infrastructure and knowledgeable healthcare workers.

Opportunities and Entry Points for ART in Children

There are already multiple opportunities to reach children who need HIV care and ART. Which are these opportunities? Let’s start with your answers.
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ACTIVITY
What are the opportunities and entry point for ART in children?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


I hope your answer included the following opportunities and entry points for ART in children:

· PMTCT programmes where you should identify HIV-exposed and -infected children.

· Depending on local HIV seroprevalence, between 10 and 70% of hospitalised children may be HIV-infected.  In some situations, 30% of children with severe pneumonia and 44% with severe malnutrition are HIV-infected.

· Between 42 and 60% of children with tuberculosis may have HIV, and HIV-infected children are 5 to 15 times more likely to develop TB.

· Adults attending infectious disease clinics or diagnosed at VCT services often have children who may be sick and need care;
· Siblings of children enrolled in care may also be HIV-infected;
· Programmes targeting OVC often include children who need ART.

Issues to Consider when Initiating ART for Children

Your healthcare team and the family should make the decision to treat a child with ART after considering all medical, family, and social factors. Remember that beginning ART is not a medical emergency!   You should take the time necessary to adequately prepare the parents/ caregivers before treatment is started. Such preparation includes discussions about the drugs, the need for life-long therapy, the implications of suboptimal adherence and ongoing care. Several preparatory visits may be necessary to ensure that the family is ready to undertake the child’s ART.

Requirements Before Treatment Is Started

Do not start a child on ART before the following requirements are met:

· A clearly defined caregiver, who must understand prognosis of HIV infection, side effects of medicines,  how to administer and store medicines, implications of non-adherence, and the fact that it is life-long therapy;
· Accessibility of supportive processes, such as counselling services and family support groups

· Access to nutritional supplements and cotrimoxazole prophylaxis;
· Clinical status and/or CD4% of child should be within acceptable treatment recommendations based on Ministry of Health guidelines ;
· Regular supply of OI drugs, ARV drugs, laboratory reagents, and other consumables;
· Trained personnel.
Treatment of infected parents and siblings should be considered to preserve family unit.  Remember the good health of the mother is particularly important for the survival of the child.

There are specific issues to consider when treating HIV-infected children with ART as outlined in  Table 4.2 below.

Table 4.2 Specific Issues to Consider When Treating HIV-Infected Children with ART

	ISSUE
	COMMENT

	Virological suppression
	Although most children improve with ART complete Virological suppression is more difficult to achieve in children than in adults.


	Pharmacokinetic issues
	The absorption of ritonavir, for example is unpredictable in young children and the optimal dose of efavirenz has not been established in young children.


	Adverse events
	Adverse events are much less commonly reported in children than in adults.



	Drug formulations
	Child-friendly formulations like suspensions are not available for all ARV drugs.

	Cost 
	Paediatric suspensions are relatively more expensive than capsules or tablets.

	Palatability 
	Ritonavir suspension is extremely unpalatable and may affect adherence.



	Drug administration
	For example didanosine is problematic in young children because it must be administered on an empty stomach.



	Drug storage
	For example, refrigeration is not available in many settings, which precludes the use of preparations such as Stavudine suspension.



	Compliance
	Infants and children depend on the compliance of their caregivers


	Concurrent administration of traditional medication
	This is an under-researched area.  Until evidence to the contrary emerges; the use of herbal therapies should be discouraged.



Before you initiate ART you must first confirm the HIV diagnosis.  Do you recall the different methods of diagnosing HIV in children of different ages? If you don’t go back and review Section two of this unit. 

After the child is diagnosed with HIV, not all of them need ART.  Therefore you need to assess them to see if they fit the criteria for initiating ART.  Hence, after the diagnosis is confirmed, there are broadly 2 sets of criteria to consider:

Medical criteria
· WHO stage 3 or 4 disease (irrespective of CD4 counts or %).

· Low CD4 count or percentage as follows (irrespective of WHO stage):

· Child < 18 months – CD4 < 25% or absolute CD4 count < 1500

· Child 18 months to 5 years – CD4 < 15% or absolute CD4 count < 500

· Child older than 5 years – CD4 < 15% or absolute CD4 count < 200

· Recurrent hospitalizations (> 2 admissions in previous year) for HIV-related disease, or prolonged hospitalization (> 4 weeks) in previous year.

The following table summarises the medical criteria for initiating ART.
Table 4.3: Medical criteria for initiating ART 
	Age
	Clinical Stage
	CD4%
	CD4 count

	< 18 months
	WHO 3 or 4*
	< 25%
	< 1500

	18 months – 5 years
	WHO 3 or 4
	< 20%
	< 500

	> 5 years
	WHO 3 or 4
	< 15%
	< 200


* If child is < 18 months with presumptive stage 4 HIV diagnosis, you should obtain CD4 evidence of immunosuppression before ART initiation.
The World Health Organisation has also made recommendations for initiation of ART both in cases whereCD4 testing is available as well as where it is not available.    Table 4.4 outlines these recommendations.
Table 4.4:  WHO Recommendations for ART in Children When CD4 Testing Is Available:

	Children with confirmed HIV infection with:

WHO paediatric stage 3 or 4 ,irrespective of CD4 CELL % 

Or

WHO paediatric stage 2 ,with :

· CD4 <20% for children less than 18 months of age or
· CD4 <15% for children more than 18 months of age

Antibody-positive children <18 months with no virologic test * but with 

· WHO paediatric stage 3 or 4 ,irrespective of CD4 cell %

· WHO paediatric stage 2 only if CD4 cell %<20%

· (WHO paediatric stage 1 : don’t treat if no virologic tests are available)

*Must have confirmatory test at 18 months to continue with ART


	WHO Recommendations for ART in Children when CD4 Test is Not Available:

Less than 18 months of age

· WHO stage 3 or 4 irrespective of total lymphocyte count (TLC)

· WHO stage 2 if TLC <3,400/mm3 or mother has severe symptomatic disease (WHO adult stage 3 or 4 )or died of AIDS

· WHO paediatric stage 1:don’t treat if no virologic tests are available

More than 18 months of age:

· WHO stage 3 0r 4 ,irrespective of TLC 

· WHO paediatric stage 2 only if TLC <2,300/mm3 if 18 months to 6 years, or if over 6 years, if TLC <1,200/mm3.


Next let us look at the psychosocial criteria for initiating ARV in children.

 Psychosocial criteria

· Identifiable parent or guardian able to understand the regimen, and consistently administer the child’s medication.

· Adolescent – disclosure of HIV diagnosis before ART initiation recommended where possible

· Ability to regularly attend the HIV clinic appointments.

· Sustainable long-term access to antiretroviral drugs (either through programs providing ART, or financially able to purchase ARV drugs).

When a child fits this  criteria for initiating ART, then they need to be prepared for ART.   This can take between 2 weeks to even a whole month, but should not be prolonged unnecessarily.
Pre-Treatment Assessment

The following evaluations should be part of the pre-treatment assessment:

· Complete clinical assessment

· Neurodevelopmental assessment

· Weight, length/height, and head circumference

· Complete blood count (CBC) and differential count, including total lymphocyte count (TLC)

· Alanine aminotransferase (ALT)

· Chest radiograph

· CD4 count (where available)

· Viral load (where available)

These evaluations help in deciding patient’s suitability for ART and during treatment they are used for assessing clinical and biological response as well as monitoring adverse reactions to the drugs.

As the child is prepared for ART, there are two types of preparations you need to undertake.  These are medical preparation and the counselling preparation.

Medical Preparation

· Baseline tests to check hematological, liver and kidney function:

· Full blood count (resources limited, do Hb)

· Liver function tests (resources limited, do alanine transaminase or ALT)

· Renal function tests (resources limited, do serum creatinine)

· Do baseline CD4 if possible;
· Do baseline viral load (RNA PCR – this is optional if resources limited);
· Baseline clinical assessment including weight, height, surface area;
· If current TB suspected, investigate for TB (If TB confirmed, consider delaying ART initiation);
· Initiate co-trimoxazole prophylaxis  (as in module 5);
· Treat any inter-current illnesses.
Counselling Preparation – you should counsel on the following:
· Take time to counsel, prepare, educate the family;
· In older children you can  disclose HIV status to child;
· Discuss the goals of ART;
· Emphasis the lifelong nature of therapy and importance of adherence to ART and to clinic appointments;
· Advice when and how to administer the drugs;
· Discuss the possible adverse effects and how to recognize them, how to deal with minor reactions, come to hospital for severe reactions;
· Discuss possibility of immune reconstitution inflammatory syndrome (initially getting worse before getting better);
· Do not over-emphasize the last two issues – don’t scare the parent!

· Give tips/guidance on how to adjust daily schedule to improve ability to adhere;
· Children in special circumstances require special counselling relevant to their situation (orphans, child-headed households, foster parents).
	[image: image33.png]



	What are the relative contraindications to ART?


The Relative contraindications to ART include:

· Severe anaemia < 7.0 gm/dl.

· Severe neutropenia;
· Hepatic insufficiency;
· Renal insufficiency.

You should correct these prior to treatment initiation

Limitations of ART

ART does have limitations:

· Drug interactions and drug resistance may decrease the potency of ARV drugs;
· Patients on ART may develop adverse drug reactions;
· HIV drugs are expensive, even though prices have come down significantly;
· Patients must take at least 95% of their pills to minimize the emergence of drug resistance, which may result in treatment failure.

Selecting  First Line ARV Regimens 
When selecting the 1st Line ARVs regimens for children,  there are general rules to consider for example:
· Always use 3 drugs together (triple therapy);
· First 2 drugs should be NRTI class (nucleoside backbone);
· 3rd drug should be of a different class, preferably NNRTI;
· (In special situations, such as previous nevirapine exposure, use PI).
The first (1st)  line regimen as per the MOH Kenya National Guidelines are:
National first line regimen – use 2 NRTIs and 1 NNRTIs 
Age < 3 years

· Zidovudine (ZDV) + Lamivudine (3TC) + Nevirapine (NVP)

Age > 3 years /10 Kgs
· Zidovudine (ZDV) + Lamivudine (3TC) + Efavirenz (EFV) or NVP.

These can be taken with or without food, their taste is acceptable, and all are stable at room temperature.
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	If a child is very anaemic (Hb<8g/dl, avoid ZDV and  substitute by Stavudine (D4T)




1st Line regimen in Nevirapine (NVP)  exposed child

If a child was exposed to NVP during PMCT they may have NVP resistant virus.  You should therefore avoid NNRTIs in their first line  regimen.  Give the following:

· AZT or (dt4) + 3TC + LPV/r (Kaletra)

ART and Tuberculosis Treatment
Because of the interaction between protease inhibitors and rifampicin (in general, serum protease inhibitor levels are lowered substantially and rifampicin levels increased 2 to 3 times the usual concentration), you may have to modify treatment in patients who are co-infected with TB and HIV.

If a child has tuberculosis, you should start anti-TB treatment immediately and then start ART 2-8 weeks after initiating anti-TB treatment using the following regimen:

· Children above 3 years:  AZT + 3TC + EFV
· Children below 3 years:  AZT + 3TC + Abacavir (ABC)

In children below 3 years we replace NVP with Abacavir until they complete anti-TB therapy.  Afterwards you can revert to NVP.
Having looked at how to initiate ART in children, let’s now discuss how to monitor and follow up children on ART.
4.4  Monitoring Children on ART.
Monitoring ART in children is very similar to what we discussed earlier for adults.  Thus  many of the principles we discussed earlier on how to monitor adults for ART also apply to children.
Clinical Monitoring

The frequency of visits for clinical monitoring should be  as follows:

· Ideally the first visit should take place 2 weeks after initiating therapy. This appointment should focus on ensuring that medicines are being correctly administered and stored.

· Monthly visits for the first 3 months should focus on the child’s clinical progress and effects of the drugs.

· After 3 months, if the child is compliant and clinically stable, appointments may be spaced at 3 to 6 month intervals.
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	What do you monitor during these visits?


At each visit you should generally monitor the following:

· Plot physical growth (weight, length/height, and head circumference).

· Determine physical condition of the child;
· Address ongoing medical problems, including skin and dental problems and organ-specific complications of HIV infection;
· Treat intercurrent infections, if present;
· Check the doses of the drugs;
· Monitor neurodevelopmental progress at 12-month intervals.

More specifically, you should monitor response to therapy, adverse effects, adherence and psychological response.  Let’s look at each in turn.

I.  Monitor response to therapy

· Clinical response – anthropometry, physical exam

· Are the Symptoms improving, static, or  deteriorating?

· Growth (weight, height)

· General well-being

· Immunological response – CD4 assay


CD4% and CD4 count should increase over 6 months

· Virological response – HIV-1 RNA PCR (optional)


Viral load should decrease significantly by 8-12 weeks of therapy more than 5-fold 

II.  Monitor for adverse effects

· Clinical signs of specific adverse effects (depend on class of drugs);
· Lab monitoring;
The following  are the WHO recommendations for lab monitoring:
· Essential baseline – HIV test, Hematocrit

· Desirable – FBC (including total lymphocyte count), LFT’s, creatinine, lipid profile, blood glucose

· If available – CD4 count

· Optional – Viral load

III .  Laboratory Monitoring

The schedule for laboratory monitoring is as follows:
· Repeat the CD4 count and % and viral load (where available) at 6-month intervals.

· Repeat CBC and ALT after 1 month of treatment; if normal, repeat these tests at 6-month intervals. If protease inhibitors are used, test fasting lipid profiles (cholesterol and triglycerides) at baseline and then annually.

· Where viral load evaluations are not possible, monitor the child using clinical parameters and serial CD4 count and % or total lymphocyte count. Children less than 18 months of age with a TLC <2500/mm3 have a 12-month mortality rate of 20%. Children more than 18 months of age with a total lymphocyte count of <1500/mm3 have a 12-month mortality rate of 20%.

PCP prophylaxis may be discontinued when the CD4 is consistently >20% (i.e., >20% on at least two occasions, performed 6 months apart).
Supply medications at monthly intervals, even though the clinic appointments are more widely spaced.

And the recommended schedule includes a baseline assessment in week 2 and week 4, and thereafter, monthly visits to 6 months. If the child is clinically stable, ask the parent to return every 3 months after 6 to 12 months of treatment.

III. Monitor adherence
An adherence to the drug regimen which is greater than 95%  will ensure a good virological response and prevent the emergence of viral resistance. For a child taking medication twice daily, omitting more than 1 dose in 10 days implies <95%, or suboptimal, adherence.

A good relationship between the healthcare providers (i.e., counsellors, nurses, and doctors) and the caregiver helps optimise adherence.  Ideally, the same primary healthcare provider should continue to treat the patient so that a long-term relationship can develop with the family.

Regular education and support during each clinic visit can enhance and maintain good adherence. You may monitor adherence using diary cards, medication checks, and other improvised measures.

IV.  Monitor psychological response

Here you should monitor the following:
· Progress at school;
· Relationship with family members, friends;
· Attitude to daily drug taking, adherence;
· Questions about reason for drug taking and regular check ups;
· Development into adolescence- awakening interest in sex, family history etc.
Long-Term Management

The long-term sustainability of ART depends on social, educational, and emotional support for the family, which may include involving the community and providing social assistance.

The long-term success of ART for children can be achieved only if the health and well-being of the entire family is ensured; this includes providing appropriate ARV drugs for infected adults. Long-term success also depends on well-trained health providers who can provide a firstline regimen to allow for better options later on, as the child grows.

Changing ART
What are some of the reasons we gave for changing ART in Unit 5?  Remind yourself by doing the following activity.
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ACTIVITY
List down three  reasons for changing ART
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




I believe your answers included the following reasons for changing ART:

· Treatment failure based on immunological,  clinical or virological parameters;
· Toxicity or intolerance of  the current therapy;
· Change in treatment guidelines.

There are certain clinical, immunological, and virological conditions that might indicate the need to change to second-line therapy.

Clinical Conditions

The clinical conditions which indicate  that a change to second-line therapy is warranted include:
· Lack of growth response or decline in growth over a 6-month period, after excluding other causes, including TB;
· Failure of a child to meet  neurodevelopmental milestones;
· Development of HIV encephalopathy in a child with no previous manifestations;
· Recurrence of infections, such as oral candidiasis, that are refractory to treatment;
· Advancement from one clinical stage to another or new evidence of stage III disease.
Do not regard short intercurrent episodes of pneumonia, lower respiratory tract infections, and gastroenteritis as clinical failure. TB can present as a progression to stage III disease and must first be excluded.

Immunological Conditions

The immunological conditions that indicate that a change to second-line therapy is warranted are:

· Return in CD4 cell percentage (or in children >6 years of age, absolute CD4 cell count) to pre-therapy baseline or below, in the absence of other concurrent infection

· ≥50% fall from peak level on therapy of CD4 cell percentage (or for children > 6 years of age, absolute CD4 cell count), in absence of other concurrent infection

Do NOT  measure CD4 % during a concurrent infection. Measure it, preferably, 1 month (or more) post-resolution. If there is a modest decline in CD4 % (<5%) and if there is no failure to thrive, do not change medication, but maintain close monitoring.

Despite a good clinical and immunological response, viral resistance will occur in the absence of complete viral suppression. Many experts will delay changing therapy unless there are signs of clinical or immunological progression.

Virological Conditions

The virological conditions that indicate that a change to second-line therapy is warranted include:
· Persistently elevated viral load in the absence of poor adherence to medication

· Progressive increase in viral load after the beginning of treatment (changes greater than 5-fold [0.7 log] in children less than 2 years of age, and of at least 3-fold [0.5 log] in children 2 years of age or older, after tests confirmed in a second determination, will reflect a clinically and biologically relevant change)

· <1.0 log reduction in relation to the initial level after 24 weeks • Repeated viral load detection in children with earlier undetectable levels

The viral load should NOT  be measured during a concurrent infection; preferably, you should measure it 1 month (or more) post-resolution.
Why else can a regimen fail? 

Regimen failure could also be as a result of the following:
· Poor adherence

· Drug-drug or food-drug interaction issues

· Viral resistance.
ART Second Line Regimen
Before you consider introducing second-line therapy,You should first think about  the following issues:

· Do not rush into second-line therapy;
· When changing therapy, determine whether poor adherence was responsible for the failure; if it is not possible to improve adherence, attempt directly observed therapy (DOT) with a healthcare worker, a family member, or friend;
· If the patient is adherent, assume that resistance has developed and change therapy. The new regimen should include at least three new drugs;
· When changing therapy, review all other medications for possible drug interactions;
· When changing therapy, consider the patient’s quality of life.

When administering the 2nd line regimen, replace all three drugs if possible:

· Replace the NRTIs with two new NRTIs (new nucleoside backbone)
· Replace NNRTIs with a PI

· If 1st line regimen included a PI replace it with:

· an alternative PI (ritonavir boosted)

· if patient has no previous NNRTI exposure, replace PI with NNRTI.

The recommended national 2nd line regimens are as follows;

	First Line
	Second Line

	· ZDV/3TC/NVP or EFV                     

· d4T/3TC/NVP or EFV                       

· ZDV/3TC/Kaletra                               
	· ddI/ABC/LPV/r or ddI/ABC/NFV 

· ddI/ABC/LPV/r or NFV

· ddI/ABC/ritonavir
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	             Adherence is key to successful therapy.




Discontinuation of Therapy

Despite your best intentions, there are certain exceptional circumstances that will force you to discontinue ART.   Such circumstances include extremely poor adherence and cases where the administration of medication is repeatedly interrupted. If adherence of ART is poor it will  lead to the emergence of viral resistance. However, you should consider discontinuation only after exploring all potentially corrective measures, including intensive counselling, additional caregiver education, and family support.

Immune reconstitution syndrome (IRIS)

You will recall in Unit 5 we discussed the meaning of IRIS.  Just like adults, when children are put on ARV, they may respond with immune reconstitution syndrome in the first few weeks after starting ART. However, IRIS is less common in children than in adults. 

Summary
You have now come to the end of Section 5 of our unit on HIV in children.  In this section you have learnt about ARV in children.  We have discussed how to evaluate a child for ARV, how to initiate the therapy and how to monitor and follow up children on ARVs.  I hope you have found it interesting and informative.  In the next section we shall discuss how to set up comprehensive HIV services for children.
Section 5: Setting up Comprehensive HIV Services for Children

Introduction
Welcome to the 5th section of our unit on HIV in children.  In the last section we discussed antiretroviral therapy.  In this section we shall look at how to set up comprehensive HIV services for children.

Although the care of children with HIV is a specialized one, it can be offered at any level of health facility.  Any health care worker should be able to offer some sort of care for a child who is HIV exposed or HIV infected.  Let start by looking at our objectives for this section..

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

· Describe how to set up paediatric HIV care services at the facility;

· Formulate and present action plans for setting up comprehensive HIV services for children.
5.1:  Setting up HIV Care Services

The services for HIV infected children should be based on the following 4 principles:
1) Right to life, survival, and development

2) Right to be treated equally

3) Right to participate in activities and decisions that affects them

4) All actions should be based on the best ‘interests’ of the child

The following is a ten point package for comprehensive care for HIV exposed and infected children. This can be used as reference for the setting up of the services. Please remember that you don’t have to have all the services in the same centre, as long as you have a referral system to back you up.  The most important thing is to make as many services as possible within the reach of the children who are in these care centers.

Ten-Point Package For Comprehensive Care of An Exposed/Infected Child
1. Determine as early as possible the status of  exposure and infection; 

2.  Monitor the child’s growth and development;
3. Routine health maintenance (Immunization, GM, safe water, ITNs);
4. Provide prophylaxis for opportunistic infections (PCP and TB);
5. Actively look for and treat infections early;
6. Counsel the mother/care giver and family on:

· Optimal infant feeding, and Nutrition care

· Good personal and food hygiene and good health seeking behavior.

· Follow up of infant (the WHO recommendations).

7. Conduct disease staging for the infected child (at all stages of care);
8. Offer ART for the infected child, when needed;
9. Provide psychosocial support to the infected child and mother and family;
10. Refer the infected child for higher levels of specialized care, if necessary, or for other social-or community-based support programs.
The care of children can also be set on a framework as shown herein below in Figure 5.1.
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Fig. 5.1: Framework on Care of children.
5.2  Setting Up Comprehensive HIV Services for Children
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ACTIVITY
1. List down the sites where children can access HIV services within the health facility where you work.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

2.  Which services, among the ones in the comprehensive package can be given at these sites? 
_____________________________________________________________________

_____________________________________________________________________


Now read through the text below and see if your ideas are included.

HIV services need to be integrated wherever children access care.

Let us now look at some of the examples of area of care for children and the services that can be received there by HIV exposed and /or infected children.

a) Maternity- in the maternity the child can get HIV newborn prophylaxis and infant feeding counselling to the care giver.

b) MCH – here the child can get prophylaxis for the exposed child, infant diagnosis, HIV staging and treatment, infant feeding counselling, dispensing of ARV-(ART, PMTCT), and adherence counselling.
c) Out patient Department(OPD) – in this unit the infant can get HIV diagnosis, referral for treatment clinic and infant feeding counselling;
d) In patient department – in this area, there can be infant diagnosis (routine provider initiated testing and counselling, infant feeding counselling and providing linkages to care clinics;
e) CCC – this clinic should have days and space dedicated to  children and adolescents, offer infant feeding counselling, and dispense ARVs, among the entire cross cutting issues that are required for the care of HIV infected children.
Equipment Needed for Paediatric CCC Room
Start by doing the following activity.  It should take you 5 minutes to complete.
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ACTIVITY
What are some of the equipment needed for a Paediatric CCC room? Name them.
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


The following are the equipment needed for the Paediatric CCC room.

· Weighing scales

· Calculator

· Stadiometers

· Mother’s antenatal card

· Infant growth monitoring card

· Play area for children with appropriate toys

· ART Data collection forms

· Drug dosage charts

· Paediatric Staging chart

· ANECCA paediatric manual

· Testing algorithm

· Mentor’s telephone contacts 

· For the counsellor – Counselling checklist

· For the Pharmacist – Paediatric order form

Coordination is also an important part in setting up HIV services for children. 
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ACTIVITY
What areas do you think will need coordination when setting up these services? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


Now confirm your answers as you read the following discussion.

The areas that may need coordination are:
· CCC to provide pharmacy with information (age, weight and proposed regimen) of each individual patient for purposes of ordering

· An efficient referral system within and between health facilities: MCH (PMTCT), OPD,IP, TB other paediatric clinics (tertiary level), Malnutrition ward, VCT, adult care clinics, home care and to and from CTC

· A functional referral system between community care and social support programs (e.g. for OVC) and health facility.

Next let us look at the principles of a good chronc care team.

Principles of a good chronic care team
The principles of a good chronic care team are as follows:
· Understand that ARV therapy is chronic care;
· Develop a treatment partnership with your patient ( Child/caregiver) and family;
· Focus on your patient's/caregiver concerns and priorities;
· Use the 5 A's— Assess,  Advise,  Agree,  Assist,  Arrange;
· Support patient self-management ;
· Link the patient to community-based resources and support;
· Assure continuity of care by  organizing  active follow-up;

· Regular monitoring is key to early identification of problems

· Work as a clinical team

In addition, the health system should be in place to support the Comprehensive care. This support includes:
· Human resources & HR capacity 

· Health management information systems

· Logistics management systems

· Supervision framework 

· Decentralization of services

· Referrals----- They all  impact on HIV care services. Planned services must to the extent possible work to strengthen these systems at all levels of care

Planning and Organisational Issues

Planning is critical when setting up or strengthening an existing HIV clinical care programme to undertake ART for children.  However,  you should balance the need to have all elements in place against the need to start services as soon as possible.  Issues that should be considered include:

· Enlisting the support of policy makers and leadership at the Ministry of Health level and at the local level. Getting leaders to associate themselves with the programme, to talk about it, support it, and enlist yet more support for it.

· Planning with input from local leadership; establishing partnerships with existing AIDS service and support organisations and with organisations working with OVC.
· Identifying and establishing relationships with other accessible service points for services you are unable to provide.

· Estimating the potential demand for the service based on your knowledge of the HIV burden, existing referral patterns and relationships, availability of other ART centres in the locality, and whether these services are free, subsidized, or full cost recovery.

Developing a plan for parents and caregivers:

To  develop a comprehensive plan for parents and caregivers you need to do the following:
· Systematically including parents and caregivers in the child’s care. 

· Orientate the staff at the health unit and  bring together all key stakeholders so that they can understand the implications of the programme.

· Train the staff in the HIV clinical care and ART and introduce them  to the national guidelines;

· Obtain  staff consensus on standards and standard operating procedures for ART in the health unit (e.g., all children must be weighed at every visit) and use these standards to continuously improve the quality of services. Its very important that you assign  and clarify roles;
· Ensure  that the Ministry of Health has accredited the health unit as an ART treatment centre for children;
· Tailor  the best practical programme to the local circumstances. For example, multiple skills are needed to operate an ART clinic efficiently, yet lack of human resources is a real constraint. Staff can be trained to take on additional roles. Clinicians, for example, can be trained as counsellors, and less skilled staff can be trained to take and chart weights and heights, to retrieve and file medical records and so on..

· Mobilise volunteers without burdening them with unrealistic demands. Keeping their work hours short and ensure their safety (e.g., they should not handle medical waste).  Its important to understand their motivations and goals  and to be clear about what they should expect;
· Provide simple and accurate information that will help the community access services and support those who use the services.

· Establishing a system for collecting, analysing, and using information for improving the programme. Being open to integrating lessons learned along the way.
Summary
You have now come to the end of this section where you learnt how to set up a comprehensive HIV services for children.  I hope you can now plan and implement comprehensive care services for children.  In the next section we shall look at special considerations in HIV and adolescents.

 Section  6: Special considerations in HIV and adolescents

Introduction
Welcome to this section that deals with HIV and the Adolescent. In the last section we discussed how to set up comprehensive HIV services for children.  We noted that all  levels of our health care system should be able to offer one or more services for HIV children.  You also don’t need to have all the services in the same centre in order to provide care for children with HIV.  You should be able to provide care with what you have and refer the child for those services you cannot offer.
Well, as we said earlier, in this unit we shall discuss HIV and the adolescent.  Most of us know that during childhood development, the child goes through various stages of development, and adolescent is one of them.
The Adolescent is a special group of clients. They are no longer children yet they are not yet adults either.  Many parents have different issues with adolescents and may not know where the adolescents should get health care.   Now imagine if on top of all the adolescent problems and the challenges they HIV. This case can  become even more of a challenge to manage.

It is due to this that we have a separate section  to deal with HIV and the adolescent.

Let’s look at our objectives for this section.

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

· Describe the extent of HIV in the Adolescent

· Describe the stages of Adolescent growth

· Discuss how these stages impact HIV care in Adolescents

· Describe the reproductive health needs of the Adolescent

· Describe how to set up comprehensive adolescent HIV services.

6.1 Epidemiology of HIV in adolescents
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ACTIVITY
What ages are considered to be adolescent?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________



Adolescence is defined as the transition period between childhood and adulthood. It is a period of rapid growth and maturation as the person reaches puberty. The most colourful years of life are the teenage years. This is a period when the youth want to be appreciated for who they are and seek affection and attention. 

The onset of adolescence varies from one individual to the other and between the two sexes. In girls, it may begin as early as nine years while in boys it may begin at 12 years.

The adolescence age has been defined as the time period from ages 10 - 24 however within the same period terms such as adolescents, youth, young adults and young people are used interchangeably.
The WHO defines these ages as follows:

· Adolescence 
-
10 - 19 years

· Youth 

-
15 - 24 years

· Teenager
-
13 - 19 years

· Young people
 -
10 - 24 years

Did you know that 30% of the people living with HIV worldwide are those aged less than 25years? This means that adolescents are among the people who are infected with  HIV. 
And furthermore, young women (women aged 15 – 24years) have double the HIV rate as compared to Young men of the same age.
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ACTIVITY
Name at least 3 reasons why you think young women have more HIV as compared to young men.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

____________________________________________________________________


Young women have certain risk factors for HIV in the general population.  These include: 
· Being youthful aged 15- 24 years;
· Number of life time sexual partners;
· Having sex in exchange for money;
· Having an HIV= spouse;
· Having a spouse older than her;
· Lack of male circumcision in the partner;
· Presence of Sexually transmitted infections like Herpes simplex Virus type 2.
So in conclusion, there is a generation epidemic of HIV among the young people.
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ACTIVITY
Discuss some of the things that can be done by the young people to avoid HIV among them.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Now let us turn our attention to the development process in Adolescent. Like we mentioned earlier, adolescences are not children yet they are not yet adults, and in this process they undergo some changes along the various stages.

We are going to describe the different stages of adolescent development and three potential impacts on care of the HIV infected adolescent.

Adolescent development is divided in 3 stages namely:
· Early adolescence ( 10 – 13 years)
· Mid-adolescence (14 – 16 years)
· Late adolescence (>17 years

6.2  Characteristics of Different Stages of Adolescence

The characteristics of the different stages can be broadly categorized as follows:
· Physical development and sexual maturation;
· Emotional development;
· Cognitive development;
· Relations to peers and relation to parents (Family).
a) In early adolescence, there is early sexual maturity with girls having breast budding, early signs of pubis hair, peak growth velocity while the boys have darkening of the scrotal sac, and testicular growth. Emotionally they have wide mood swings especially the girls, and they have lasso’s cognitive abilities with a lot of concrete thinking with little ability to anticipate the consequences of their action. In terms of relation to peers and family, in the early adolescence they prefer friendship with people of the same sex, such that the girls will sit with girls only and the boys like wise. 

b) In mid-adolescence they begin to mature more and more with the girls having further growth of the breasts, pubic hair and usually have beginnings of menses then, and the boys have further increase in the size of the testis, with enlargement of the penis. Emotion wise, during this stage the adolescence has a sense of invulnerability.  Thus they tend to take unnecessary risks  since they feel that  they cannot be harmed by anything. Some of the risks they take include drugs, cigarettes, alcohol and casual and/or unprotected sex. This is the stage of peak peer conformity with a lot of parental conflict. The adolescence in this stage is at risk of behaviors that may make them vulnerable to HIV such as alcohol, sex, and running away from home.

c) In late adolescence they are fully mature physically and sexually, and begin to have a sense of responsibility for their health. They are more considerate of other people’s feelings and needs. They are able to understand the consequences of their actions and the relation with parents gets better at this stage. The peer relations here become less important and many of them want to be their own persons. Much adolescence in this stage may look mature, but mentally they may still be immature and unable o anticipate certain consequences of their actions.
Having looked at the characteristics of the difference stages during adolescence, let us now discuss their reproductive health needs.

6.3  Reproductive Health Needs of Adolescents

Young people have special needs in all circumstances and each age group within this population (9-24 years) has different problems and requirements.  As a health worker, you need to address the reproductive health needs of adolescents/youth diligently in order to assist them to make informed choices.

The Government of Kenya is particularly interested in the health of its young people for a number of reasons.  They constitute a significant proportion of our population and the fertility attributed to them (20% of pregnant women are adolescents, aged 15-19 years) has a substantial impact on population growth. 
The following statistics drawn from various surveys give a clear picture of the need for youth reproductive health services:

· 20% of our adolescents become sexually active as early as 9-14 years;

· By 20 years of age 80% have experienced sexual intercourse;

· HIV prevalence among adolescents of 15 -19 years stand at 22. 3% for females and 4.2% for males;

· 10, 000 schoolgirls drop out of school every year due to pregnancy, which you will agree is quite alarming, as the rate of illiteracy and poverty will keep rising.
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ACTIVITY
What are the most common adolescent health problems in your community?
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


The most common reproductive health problems among this age group have been identified as:

· Early child bearing (70% prevalence rates), which is usually due to girl child discrimination in educational opportunities.  Girls, therefore, opt to marry early instead of staying at home;

· STIs/HIV/AIDS (45% prevalence rates), as a result of idleness among the youth due to lack of recreational facilities compounded by curiosity and peer pressure.  This leads them into unsafe sexual practices and, in some cases, prostitution to earn a living;

· Unsafe abortion due to unplanned and unwanted pregnancy.

It has also been observed that most adolescents have inadequate information about their sexuality, which also compounds the risks of early childbearing, unsafe abortion, STIs /HIV/AIDS and subsequent risks of infertility and cancer.

From the problems stated above, I hope you can identify the needs of adolescents.  These have been identified as follows:

· Information on sexuality and reproductive health;

· Access to family planning services and provision of effective methods;

· Prenatal and post abortion care, irrespective of the age or marital status;

· Safe delivery, preferably in a hospital with facilities for all eventualities;

· Treatment of unsafe abortions, which should be discouraged, but in the event of any occurrence, post-abortion care should be given to save lives;

· Diagnosis and treatment of sexually transmitted diseases;

· Protection from sexual abuse.  Cases of sexual offenders should be reported to the authorities so that appropriate action can be taken;

· Culturally appropriate guidance and counselling and or mental health services;

· Education in negotiating skills to help them make informed choices and accept the consequences of their actions.

Adolescents many times have limited knowledge of HIV,  AIDs and sexual education as a whole.  While the above is true, many adolescents prefer to hear the information from their parents.  So parents have to be ready to offer that service to the children. I think we all know that parents, like many people have some barriers to giving sexual education to their adolescence children.  One of the ways that parents can help adolescents grows up well, is by equipping them with the correct attitudes to live a good life. Research has shown that adolescence with a high sense of self esteem and a strong goal orientation are more likely to make choices and delay sexual activity, or if they do have sex, they are more likely to use a contraceptive.
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	Are adolescents  a unique group requiring their own treatment guidelines? 




Well as you have already noted, the HIV disease progression and anti-retroviral drug metabolism are different in children compared to adults. Adolescents may be regarded as falling into a grey area somewhere in between the two. Differences in pathogenesis and response to treatment have not been extensively studied.   However, in adolescents, physical growth and development is stunted in those infected with HIV in early childhood.
Considering all the challenges in the adolescent as we have seen, their care needs to be holistic in order to address all the aspects of their lives.  You should recognise the following:
· Adolescence is a unique and vulnerable time in the lives of most people. 

· Care for HIV positive adolescents must entail a holistic or multi-disciplinary approach that addresses emotional, social needs in addition to medical treatment

· Its our role to support adolescents with HIV to “graduate” into adult services when s/he “ages out” of youth-specific programmes to ensure a smooth transition.

The primary principle in working effectively with young people is to promote their participation.  As a group, young people often have a “culture” of their own, with particular norms and values.  They may not respond to services designed for adults.  They are at a stage in life where they need to develop a sense of control over their bodies and their health.  At the same time, since they are young and relatively inexperienced, they need guidance that is both sensitive and reassuring.  The best way to encourage young people to participate is to develop a partnership between them and health care providers with proper regard for parental guidance and responsibilities.  Also, you should identify and encourage peer leadership and communication.  As you recall, at this age peers are very important and they are perceived as trustworthy sources of information.  Therefore, make use of them.
Summary
In this section you have learnt that:
· Adolescence is a stage of rapid physical growth, and mental development.

· Sexual maturation is completed well before emotional and cognitive development.

· Adolescents are physically and sexually mature enough to engage in what is perceived as “adult” activities e.g. smoking, taking alcohol, sex etc.  

· The lack of cognitive maturation and experience makes it difficult for the adolescent to perceive today’s actions as directly related to tomorrow’s consequence

· Coping with a life-threatening illness during adolescence -  a tumultuous and difficult period in life  - can be overwhelming.

· In addition to confronting issues of poverty, STD co – infection, abuse, mental health, substance abuse, school stress, HIV disease management becomes complicated for many teenagers and their providers. 

· Adolescents with HIV  have the right to expect high-quality medical care provided with sensitivity and to their needs so that they make the transition to healthy adulthood.

Well that brings you to the end of this Unit.  Take a short break and then complete the attached assignment.  We appreciate your feedback on this unit and so we have included a feedback sheet after the assignments.  Use it to tell us whether this unit was useful and how we can improve it to better meet your needs.
Good Luck!  (
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DBS PCR for Children < 18 months. 
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1 Exposure status should be determined for all infants of unknown status at the 6 week visit or first contact, using maternal medical information, maternal or infant HIV Ab testing.


2 Counsel on infant feeding as per national guidelines.





1 Exposure status should be determined for all infants of unknown status at the 6 week visit or first contact, using maternal medical information, maternal or infant HIV Ab testing.


2 Counsel on infant feeding as per national guidelines





Fig. 2.7: Algorithm For Early Infant Diagnosis For HIV  Exposed1 Children. Adapted from MOH Primary-level training manual for comprehensive management of HIV infection








� Except TB lymphadenopathy





