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a b s t r a c t

BACKGROUND: HIV-infected children are more vulnerable to infections due to their immature 

and immunologically naive immune system in addition to the immunosuppressive effects of the 

virus.
OBJECTIVE: To establish the prevalence of targeted primary opportunistic infections (OIs) in 

HIV-infected children seen at the Kenyatta National Hospital (KNH), Comprehensive Care 

Centre (CCC), and to evaluate their management.

METHOD: The study was conducted as a hospital-based cross-sectional study. Incidental 

sampling was used to obtain 196 patient files of HIV-infected children receiving out-patient care 

at KNH CCC between March 2008 and April 2008. The files were reviewed for occurrence of 

targeted opportunistic infections in the past 12 months. Medicines prescribed during the study 

period were assessed for appropriateness and availability at the KNH CCC pharmacy. This 

information was entered into a data collection form and then analysed using the Statistical 

Package for Social Sciences (SPSS) software.

RESULTS: Overall, 144 infection episodes occurred among the study participants. The three 

most common events were bacterial pneumonia (30.1%), tuberculosis (22.4%) and oral 

candidiasis (12.2%). Prevalence of tuberculosis and bacterial pneumonia correlated significantly 

with duration on HAART and WHO Stage. A total of 1030 drug-prescriptions were reviewed. 

Antiretrovirals (44.6%), antibiotics (25.4%) and vitamin supplements (18.5%) were the most 

prescribed drugs. 112 prescription errors were identified which were: wrong dosage (105), 

inappropriate choice (4), and contraindicated medicines (3). The majority (86.9%) of prescribed 

drugs were available at the CCC Pharmacy. Essential medicines that were not available included: 

anti-tuberculosis drugs, haematinics and anthelmintics.

CONCLUSION: The prevalence of OIs in HIV-infected children varies with pathogen, duration 

on HAART and WHO Stage. Medicines are generally rationally prescribed to the children. The 

most common prescription errors were incorrect dosage of cotrimoxazole and antiretrovirals. 

Most of the medicines prescribed were available at the CCC pharmacy.

RECOMMENDATION: Prescribers and pharmacists should work closely to develop appropriate 

strategies to address dosing errors particularly o f cotrimoxazole and antiretrovirals which are the 

most commonly prescribed medicines.
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1.0 INTRODUCTION

1.1 Background

According to estimates by the Joint United Nations Programme on HIV/AIDS (UNAIDS) 

and the World Health Organization (WHO), more than four million children under the 

age of 15 have been infected with human immuno-deficiency virus (HIV) since the 

epidemic began [1]. Because HIV infection often progresses quickly to Acquired 

Immuno-deficiency Syndrome (AIDS) in children, most of the children less than 15 years 

who have been infected have developed AIDS, and majority o f these have died.

In Kenya, about one hundred and fifty thousand children are HIV-infected according to 

the Kenya Demographic Health Survey [2].

Babies are bom with an immature and immunologically naive immune system, 

predisposing them to an increased frequency of bacterial infections [3, 4]. The 

immunosuppressive effects of HIV are additive to those of an immature immune system 

and place HIV-infected children at particularly high risk of infections. Common 

childhood infections and conditions are more frequent in HIV-infected children and have 

a higher case fatality compared to uninfected children. These include diarrhoea, acute 

lower respiratory tract infections, septicaemia, acute suppurative otitis media, sinusitis 

and failure to thrive.

Opportunistic infections (Ols) are a major cause o f morbidity and mortality in children 

infected with HIV [3]. The Ols include bacteraemia, bacterial pneumonia, cryptococcal

1



meningitis, cryptosporidiosis, Cytomegalovirus (CMV) disease, dermatophyte infections, 

disseminated Mycobacterium avium complex (DMAC), Hepatitis B, Hepatitis C, human 

papillomavirus, herpes simplex virus, herpes zoster, lymphoid interstitial pneumonitis, 

candidiasis (oesophageal and tracheobronchial disease), Pneumocystis jirovecii 

pneumonia (PCP), systemic fungal infections, toxoplasmosis and tuberculosis.

Successful implementation and maintenance o f highly active antiretroviral therapy 

(HAART), resulting in improved immune status, has been established as the most 

important factor in control of opportunistic infections among both HIV-infected adults 

and children [5, 6]. The use of HAART has dramatically changed the incidence, 

epidemiology and presentation of opportunistic infections among children and adults [7], 

As with HIV-infected adults, substantial decreases in mortality and morbidity, including 

opportunistic infections, have been observed among children receiving HAART [8]. 

Although the number of opportunistic infections has decreased, the relative prevalence of 

AlDS-defining infections remains similar to that observed in the pre-HAART era [9].

Treatment of opportunistic infections is an evolving science, and availability of new 

agents or clinical data on existing agents might change therapeutic options and 

preferences [1], As a result, treatment recommendations need to be periodically updated. 

In comparison with recurrent serious bacterial infections, few of the protozoan, fungal, or 

viral opportunistic infections complicating HIV are curable with available treatments.

For many opportunistic infections, following treatment of the initial infectious episode,
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secondary prophylaxis in the form of suppressive therapy is indicated to prevent 

recurrence of clinical disease.

In order to promote quality of care and cost-effective therapy, it is critical that the 

medicines used for treatment and prevention of the opportunistic infections are rationally 

prescribed. Rational use of drugs requires that patients receive medicines appropriate to 

their clinical needs, in doses that meet their individual requirements, for an adequate 

period of time, and at the lowest possible cost to them and the community [10].

Inappropriate treatment due to medication errors in children is commonly reported 

resulting in treatment failure, adverse drug events or even fatalities [11]. Medication 

errors occur as a result of human mistakes or system flaws which need to be addressed to 

prevent unnecessary harm. Data related to the efficacy o f various therapies for 

opportunistic infections in adults can generally be extrapolated to children, but issues 

related to drug pharmacokinetics, formulation, ease of administration, drug dosing and 

toxicity require special considerations among children [1]. Young children in particular 

metabolize drugs differently from adults and older children. However, data on 

appropriate drug dosing recommendations for children aged <2 years often are lacking.

Access to much needed treatment and care in Africa is often hindered by poverty which 

is widespread [12], The capacity of individuals and households to cope with HIV and 

AIDS has been known to depend on their initial endowment o f assets - both human and 

financial. Even the non-poor find their resources diminished by their experience of



infection (morbidity and death), and there is increasing evidence in urban communities of 

an emerging class of those recently impoverished by the epidemic. Thus, it is crucial that 

the HIV care services especially medicines (both antiretrovirals and medicines for 

opportunistic infections) are made accessible in terms of availability, affordability, 

geographic accessibility and acceptability.

1.2 Problem Statement

More than 1500 children become infected with HIV every day according to UNAIDS. 

Since the beginning o f the pandemic, of the over 5 million infants who have been 

infected with HIV, 90% are reported to have been bom in Sub-Saharan Africa. HIV 

infection is a major contributing factor to childhood disease and mortality in developing 

countries, and it is threatening gains made in infant and child survival and health over 

recent decades. Several reasons have been cited for the higher mortality o f HIV-infected 

African children as compared to their counterparts in developed countries which include 

intercurrent infections, malnutrition and limited access to care and treatment.

HIV-infected children have increased susceptibility to infections and although they suffer 

from the same common childhood illnesses as those who are not infected, the illnesses 

are more frequent, last longer and may respond poorly to usual treatments. In advanced 

HIV infection, opportunistic infections occur. There are few comprehensive studies 

documenting the etiological cause of infections and death in HIV-infected children in 

Africa. It is therefore difficult to obtain a comprehensive picture of the common
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conditions over the course of HIV infection for purposes of focussing prevention and 

treatment strategies of highly prevalent infections.

In addition, easily treatable conditions continue to cause deaths in HIV-infected children 

in Africa. This has mainly been attributed to inability to access preventive and treatment 

services in terms of availability, affordability, geographic accessibility and acceptability.. 

Access to care and treatment remains elusive for the majority of persons in Africa, mostly 

due to socio-economic constraints. Poverty, which is widespread in Africa, has played a 

negative role in efforts aimed at containing the HIV scourge. Poor living conditions 

(crowded, unhygienic environment) and malnutrition expose the HIV-infected child to 

infections and often, prescribed medications are not affordable to caregivers.

Whereas the KNH CCC Pharmacy provides antiretroviral drugs (ARVs) and selected 

medicines free-of-charge to the paediatric patients, prescribed medicines are not always 

available. Bearing in mind that KNH is a public hospital with most patients being of low 

socio-economic class, the majority are unable to afford missing medicines and often 

return having deteriorated.

The incidence of medication errors and the risk of serious errors occurring in children are 

usually significantly greater than in adults. At KNH CCC, the HIV-infected children are 

seen by various cadres of staff including junior clinicians (i.e. medical students, clinical 

officers and interns) most of whom work on a rotational basis. There is therefore a high 

probability of irrational drug use as a result of prescribing errors and/or inappropriate
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therapy being given in terms of choice of drug, dosage, duration of therapy and 

interactions.

It is against this background that this study sought to identify the common opportunistic 

infections among children seen at the KNH CCC, evaluate their management and 

accessibility o f prescribed medicines.

1.3 Study Justification

Since most of the opportunistic infections known to affect HIV-infected children are 

readily treatable and/or preventable, with most of the treatments being simple, available 

and affordable, every effort should be made to facilitate proper management.

There is need to establish local prevalence of these infections and evaluate 

appropriateness and accessibility o f therapy given for their management. The findings 

would provide a viable platform for informed and useful policy and operational decisions 

towards improving and strengthening care of HIV-infected children.

Knowledge o f the prevalence o f infections will guide prioritisation o f resources towards 

the more common infections and evidence o f inappropriate management will support 

development o f suitable intervention strategies to promote rational selection, procurement 

and use o f medicines.
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1.4 Goal of Study

To improve the management of opportunistic infections in HIV-infected children at the 

Kenyatta National Hospital (KNH), Comprehensive Care Centre (CCC).

1.5 Objectives

1.5.1 General

To establish the prevalence of opportunistic infections in HIV-infected children at the 

KNH CCC and to evaluate their management.

1.5.2 Specific

1. To establish the prevalence of targeted primary opportunistic infections in HIV- 

infected children at the KNH CCC.

2. To determine whether medicines are rationally prescribed in management o f these 

infections.

3. To assess availability and accessibility of the medicines at the CCC Pharmacy.

1.6 Research Questions

1. Which are the commonest opportunistic infections among HIV-infected children at

KNH CCC?

2. Are the medicines used for the management of the opportunistic infections rationally 

prescribed?

3. Are prescribed medicines accessible to the patients?
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2.0 LITERATURE REVIEW

2.1 Introduction

At the end of 2007, 2.1 million [ 1.9 million to 2.4 million] children younger than 15 years 

were estimated to be living with HIV and 420 000 [350 000-540 000] were newly 

infected [13]. Globally, 290 000 [270 000-320 000] children younger than 15 years died 

of HIV-related causes in 2007. About 90% of the children living with HIV are in sub- 

Saharan Africa. HIV is adversely affecting the overall health of children, especially in 

countries with a high HIV burden. HIV has been the leading cause of death among 

children younger than five years of age in a number of African countries [14]. Mother-to- 

child HIV transmission has been found to account for about 95% of HIV acquisition in 

children.

In 2006, at the second United Nations General Assembly High Level Meeting on 

HIV/AIDS, countries agreed to work towards the goal of “universal access to 

comprehensive prevention programmes, treatment, care and support” by 2010 [15]. These 

global commitments complement the health-related United Nations Millennium 

Development Goals, which have established targets to reduce child mortality, improve 

maternal health and combat HIV/AIDS, malaria and other major diseases by 2015 [16].

While significant advances have been made in the implementation of programming for 

preventing the mother-to-child transmission of HIV in low- and middle-income countries,
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and in scaling up antiretroviral care and treatment for children in the past few years, little 

seems to be happening with regard to combating many o f the HIV associated infections.

In HIV-infected children, the immunosuppressive effects of HIV are additive to those of 

an immature immune system and place HIV-infected children at particularly high risk of 

opportunistic infections [3]. Very early in HIV infection, the ability to respond to 

pathogens and other antigens, and the ability o f the immune system to recall the memory 

of past exposure is diminished. In addition, HIV causes a decline in neutrophils. 

Prevalence of opportunistic infections increases with HIV disease progression, often 

occult and non-localizing, caused by unusual organisms and with unusual presentation.

An important mode of acquisition of opportunistic infections among children is from an 

infected mother to her child [1]. HIV-infected women co-infected with opportunistic 

pathogens might be more likely to transmit these infections to their infants than women 

without HIV infection. For example, greater rates of perinatal transmission of hepatitis C 

and cytomegalovirus have been reported from HIV-infected than uninfected women [17, 

18].

In addition, HIV-infected women or HIV-infected family members co-infected with 

certain opportunistic pathogens might be more likely to transmit these infections 

horizontally to their children, resulting in an increased likelihood of primary acquisition 

of such infections in the young child. For example, Mycobacterium tuberculosis infection 

among children primarily reflects acquisition from family members with active
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tuberculosis (TB) disease, and increase in the incidence and prevalence of tuberculosis 

among HIV-infected persons is well documented [19], HIV-exposed or-infected 

children have a higher risk for exposure to M. tuberculosis than comparably aged 

children in the general population because of residence in households with HIV-infected 

adults.

Various factors have been associated with increased risk for opportunistic illnesses in 

HIV-infected children including low CD4+ T-lymphocyte percentages and malnutrition 

[3], Opportunistic illnesses occurring in the paediatric HIV-infected population in the 

HAART era are mainly in children with persistently low CD4+ T-lymphocyte 

percentages.

Ylitalo et al., [20] found that older age (age >10 years) at HAART initiation was 

associated with increased risk of a first 01 compared with initiating HAART in children 

younger than 2 years. Lack of a sustained response to HAART rather than age at or 

duration of HAART use was found to be predictive of OI risk.

In the African context, widespread malnutrition has been found to compound the problem 

of opportunistic infections in children. HIV infection increases nutrient requirements, and 

at the same time impairs nutrient intake and uptake, while poor nutrition increases 

susceptibility to opportunistic infections [21],
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Babirekere-lriso E. et al [22] in a study of bacteraemia in severely malnourished children 

in an HIV-endemic setting, found that forty-four per cent of the severely malnourished 

children studied were HIV-infected and that HIV infection predisposed children with 

malnutrition to recurrent bacterial infections and a high risk of bacteraemia.

The effects of malnutrition on the immune system are well known and include decreases 

in CD4 T-cells, suppression of delayed hypersensitivity, and abnormal B-cell responses 

[23, 24J. In Africa, malnutrition and food insecurity are endemic and nearly 40% of 

African children < 5 years old are stunted due to chronic nutritional deprivation [12]. The 

immune suppression caused by protein-energy malnutrition is similar in many ways to 

the effects of HIV infection [25, 26] and various studies have demonstrated that weight 

loss and wasting were associated with increased risk of opportunistic infection and 

shorter survival time in HIV-positive adults, independent of their immune status [27, 28, 

29].

CD4% was found to correlate significantly with increasing grades of protein energy 

malnutrition (P< 0.05) [30], Malnutrition and HIV/ AIDS are thus synergistic in creating 

a vicious cycle that additively weakens the immune system increasing susceptibility to 

infections.
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2.2 Opportunistic Infections

Clinical manifestations o f HIV in children have been found to be different from those in 

adults with the main presentations being tuberculosis and failure to thrive [31]. In the 

study, of the 55 children enrolled, 25 (67.5%) had tuberculosis and 18 (48.6%) had 

failure to thrive. Non-specific features such as recurrent bacterial infection, oral 

candidiasis and chronic diarrhoea were other manifestations.

Agarwal D. et al., [30] found that fever (53%), chronic diarrhoea (36%), and cough 

(29%) were the commonest presenting symptoms with the most common opportunistic 

infection being tuberculosis.

A retrospective review of the profile of HIV infected children attending an HIV clinic in 

South India found the following to be the common clinical manifestations in the children 

at presentation: oral candidiasis (43%), pulmonary tuberculosis (35%), recurrent 

respiratory infections (26%), bacterial skin infection (21%), papulo-pruritic dermatitis 

(19%), hepatosplenomegally and lymphadenopathy (14%) each and chronic diarrhoea 

(7%) [32].

Contemporary clinical care seems to have altered the natural history of opportunistic 

disease [33], This was demonstrated in a study conducted in an urban population (USA) 

infected with HIV. It was found that in the patients studied, the incidences of secondary 

P- carinii pneumonia, cryptococcal meningitis, and herpes zoster have declined in the past 

5 years as a result of effective preventive strategies. The incidences of primary P. carinii
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pneumonia and Kaposi sarcoma appeared to be declining compared with historical 

estimates and these and other Ols were first occurring at more advanced 

immunosuppression than in the past. Continued efforts are needed to monitor and 

develop effective strategies for managing opportunistic diseases.

The frequency of different opportunistic pathogens was shown to vary among HIV- 

infected children in the pre-HAART era by age, pathogen, previous opportunistic 

infection, and immunologic status [34], In the pre-HAART era, the most common 

opportunistic infections among children in the United States were serious bacterial 

infections (with pneumonia, often presumptively diagnosed, and bacteremia being most 

common), herpes zoster, disseminated Mycobacterium avium complex (DMAC), 

Pneumocystis jiroveci (formerly carinii) pneumonia (PCP), and candidiasis (esophageal 

and tracheobronchial disease). Less commonly observed opportunistic infections 

included cytomegalovirus disease, cryptosporidiosis, tuberculosis, systemic fungal 

infections, and toxoplasmosis. History of a previous AIDS-defining opportunistic 

infection was a predictor of developing a new infection. Although the majority of 

infections occurred among children who were substantially immunocompromised, 

serious bacterial infections, herpes zoster, and TB occurred across the spectrum of 

immune status.

Uona et al., [35J demonstrated in a prospective cohort study that the four most common 

infections were bacterial pneumonia, herpes zoster, dermatophyte infections, and oral 

candidiasis. Bacteremia, Pneumocystis jirovecii pneumonia, disseminated
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Mycobacterium avium complex, lymphoid interstitial pneumonitis, systemic fungal 

infection, cytomegalovirus retinitis, and tuberculosis were less common.

Introduction of HAART has decreased mortality and progression to AIDS in perinatally 

HIV-1-infected children [5]. Progressive reductions of both mortality and rates o f class B 

and C clinical events, including organ complications, have been evidenced in the 

HAART era.

The Swiss HIV Cohort study showed that the risk of developing an 01 for a person 

receiving potent antiretroviral therapy is highest during the initial months of therapy [36].

The importance of HAART can not be over emphasized in management of HIV-infected 

persons. HAART has resulted in a decrease in hospitalization and mortality rates among 

HIV-infected children [37]. It has also led to an increase in the number of persons living 

with HIV. OIs are still occurring, especially when patients access care late during the 

course of disease. Even after accessing care, persons may develop OIs because o f lack of 

prescription for prophylaxis, antiretroviral drug resistance, or poor adherence to therapy.

In USA, CDC has developed population-based approaches for surveillance of HIV 

disease progression, OIs, and therapies with the goal of making these data available in 

more geographic areas to help assess public health and health-care programs [38].
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Most of the clinical guidelines for the prevention and management of opportunistic 

infections in HIV-infected individuals have been developed on the basis of natural history 

data collected in the USA. However, geographical differences have been shown to exist 

in the prevalence of HIV-related opportunistic infections [39]. Hence local data should be 

used to define local priorities for prophylaxis and treatment of opportunistic infections.

Rational Prescribing for Opportunistic Infections in Children

The rational use of drugs requires that patients receive medicines appropriate to their 

clinical needs, in doses that meet their own individual requirements, for an adequate 

period of time, and at the lowest cost to them and the community [ 10], Principles of 

rational therapeutics emphasize the importance of prescribing medicines such that the 

right patient receives the right drug at the right dose and at an affordable cost. Rational 

drug use can only be achieved by practice o f accurate diagnosis, rational prescribing and 

correct dispensing accompanied by proper patient use.

Various guidelines have been developed to assist health workers make accurate diagnoses 

and prescribe rationally in managing of opportunistic infections in children [3, 40, 41,

42], However, rational prescribing among children is challenged by requirements such as 

determination of dosage (by age, weight, height and/or surface area) and limited 

availability of suitable preparations. Medication errors are now recognized as an 

important cause of adverse drug events in paediatric practice [43]. These errors include 

inappropriate choice, incorrect dosing, over-prescribing, under-prescribing and issuing of
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contraindicated medicines. Medication errors can produce a variety of problems ranging 

from minor discomfort to death.

The paediatric population encompasses a very heterogeneous group, from the smallest 

premature infant to fully-grown adolescents. As a result, doses of the same drug within 

one institution’s paediatric patient population may vary by more than ten-fold [44]. When 

dosages must be calculated by patient weight, and very small amounts of drug are 

needed, there is considerable risk for mathematical errors [45]. Several studies have 

documented the risk for mathematical errors by prescribers [46, 47, 48, 49, 50].

Lesar TS [49] in a retrospective review of medication orders found that a significantly 

greater number o f errors involved paediatric patients than adults. Of those errors made in 

children, 56.1% would have resulted in an overdose if not detected. The most frequent 

type of serious error was decimal point misplacement, occurring in 27.9% of the 

paediatric errors reported. Failing to divide the total daily dose into individual doses 

occurred in 16.3% of the cases.

Rowe et ai, [50] examined the same problem, but through different means to evaluate the 

ability of medical residents to determine the appropriateness o f drug dosages for children. 

The authors compared results from 1993 (34 residents) and 1995 (30 residents). They 

found a significant decrease (p = 0.03) in medication errors with a significant decrease in 

the total number of wrong calculations (p = 0.01). The authors speculate that these 

improvements may have been the result o f a concerted effort to train residents in dosage
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calculations. Serious errors, however, showed no decline and ten-fold dosing calculation 

error were identified despite the use o f calculators. The examinees also frequently failed 

to recognize doses deliberately set to be excessive for the test patient.

Computer calculated doses have been found to significantly reduce mathematical errors 

[5 1 ], but other risk factors have to be concurrently addressed to achieve maximum 

benefit.

In another study, Lesar et al., [52] found that the most common groups o f factors 

associated with errors were those related to knowledge and the application of knowledge 

regarding drug therapy; knowledge and use of knowledge regarding patient factors that 

affect drug therapy; use of calculations, decimal points, or unit and rate expression 

factors; and nomenclature factors (incorrect drug name, dosage form, or abbreviation). 

This led to the conclusion that since several easily identified factors are associated with a 

large proportion o f medication prescribing errors, by improving the focus of 

organizational, technological, and risk management educational and training efforts using 

the factors commonly associated with prescribing errors, risk to patients from adverse 

drug events should be reduced.

Kunac et al., [53] demonstrated that over half o f medication-related events that cause 

patient harm are preventable. In a study conducted among hospitalised children in New 

Zealand, he found that the most commonly implicated in the harmful or potentially 

harmful preventable events, and hence the best targets for prevention were: dosing errors,
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particularly during the prescribing stage of the medication use process, and use of 

antibacterial agents, particularly when administered by the intravenous route.

Errors identified in a study of prescribing practices of doctors attending to under fives in 

a children's outpatient clinic in Nigeria led to recommendation for developing and 

circulating easy to use treatment guidelines for diseases commonly seen in the centre, a 

regular audit of the application of these guidelines and institution of continuing medical 

education of doctors on rational drug use and evidence based medicine [54],

Causes of medication errors are usually multifactorial and it is recommended that when 

investigating medication errors, particular focus should be placed on system changes such 

as educating health care providers, use of technologic advances to reduce errors, such as 

computerized prescriber order-entry and automated dispensing devices, implementation 

of policies to enforce appropriate prescribing and accurate drug preparation and 

administration, and development of multidisciplinary continuing quality improvement 

programs to oversee pediatric drug administration [43, 44].

Access to Medicines

Every year infectious diseases are said to kill about 13 million people (about 30.000 

deaths a day) with almost half of the victims being children younger than 5 years old, 

most of them belonging to developing countries [55]. Most of the premature deaths and 

the incapacity cases associated to infectious diseases could be avoided if the poor had 

access to medicines.
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According to World Health Organization (WHO), in the developing countries about 

2,000 million people lack access to essential medicines [56J. This has led to international 

campaign for the access to essential medicines by some non-governmental organizations 

like Act Up, Treatment Action Campaign, Doctors Without Borders and Intermon 

Oxfam.

Many o f the drugs needed to treat the opportunistic infections present during advanced 

HIV infection and AIDS are prohibitively expensive for both developing countries and 

most individuals in those countries [57]. The imposition of World Bank and International 

Monetary Fund structural adjustment programs together with decreased household 

purchasing power during the 1990s has led to increased demand for public sector services 

amid reduced public expenditure. The private sector is increasingly taking over the drug 

supply in developing countries, driving the cost of drugs out of the range of affordability 

for the vast majority of the poor.

One of the strategies suggested to contain the cost of drugs has been for governments to 

develop and implement an integrated national drug policy based upon the concept of 

essential drugs and their rational use [56]. The World Health Organization advocates for 

governments to adopt the Essential Drugs and Medicines Policy (EDM) which aims ‘to 

help save lives and improve health by closing the huge gap between the potential that 

essential drugs have to offer, and the reality that for millions of people-particularly the 

poor and disadvantaged- medicines are unavailable, unaffordable, and unsafely used’.
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Essential medicines are regarded as those that satisfy the priority health care needs of the 

population [56]. They are selected with due regard to public health relevance, evidence 

on efficacy and safety and comparative cost effectiveness. Essential medicines are 

intended to be available within the context of functioning health systems at all times in 

adequate amounts, in the appropriate dosage forms, with assured quality and adequate 

information, and at a price the individual and the community can afford.

The concept of essential medicines is that a limited number of carefully selected 

medicines based on agreed clinical guidelines leads to a more rational prescribing, to 

better supply of drugs and lower costs [57].The practical implication of the essential 

medicines concept is that national essential medicines lists and national drug formularies, 

together with clinical guidelines, should serve as a basis of formal education and in- 

service training of health professionals, and of public education about drug use. They 

should also serve as the main basis for public sector drug procurement and distribution, 

as well as for drug donations.

The debate on access to essential medicines, which was live in the late 1970s and 1980s 

when strong pressure from public health advocates led the pharmaceutical industry to 

accept the concept, is now back on the international health policy agenda [58], Currently, 

the Essential Drugs List (EDL) forms an integral part of national drug policies in several 

countries, including Kenya, guiding the selection of drugs on the basis o f public health 

relevance, efficacy, safety and cost.
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The WHO medicines strategy provides a framework for coordinated action in essential 

drugs and medicines by WHO and its strategic partners to addresses four major 

objectives [56]:

a) Policy - Ensure commitment of all stakeholders to national drug policies, to 

coordinated implementation, and to monitoring of policy impact;

b) Access - Ensure equitable availability and affordability of essential drugs, 

with an emphasis on diseases of priority;

c) Quality and safety - Ensure the quality, safety and efficacy of all medicines by 

strengthening and putting in to practice regulatory and quality assurance 

standards and

d) Rational use - Ensure therapeutically sound and cost effective use of drugs by 

health professionals and consumers.
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3.0 DESIGN AND METHODOLOGY

3  1 Study Area

Kenyatta National Hospital (KNH), Comprehensive Care Centre (CCC).

KNH is the largest public teaching and referral hospital in East Africa. The KNH CCC is 

an out-patient clinic that serves as both a primary care centre and a public referral centre 

for HIV/AIDS patients from all over Kenya. Currently the Centre has over 5000 HIV- 

infected patients enrolled of whom approximately 700 are children.

3.2 Study Population

Children infected with HIV/AIDS seen at the CCC during the course of the study.

3.2.1 Inclusion Criteria

a) Files of HIV-infected children seen at the KNH CCC between March 2008 and April 

2008. Children defined as persons aged less than 18 years.

b) Complete files.

3.2.2 Exclusion Criteria

a) File (patient) previously included/counted.

b) Files of HI V-exposed children with no confirmatory HIV positive results.

c) Incomplete patient files with missing pages resulting in loss of information.

3.3 Study Design

The study was a hospital-based cross-sectional study conducted over 2 months between 

March 2008 and April 2008.
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Sampling Size/Procedure

From anecdotal information, the point prevalence of infections in HIV-infected children 

seen at KNH CCC was estimated to be between 10% to 20% (information obtainedfrom 

clinicians in the KNH CCC). Using this range, the estimated average prevalence was 

assumed to be 15%.

Thus, the sample size for the study was calculated on the basis of a prevalence of 15%, at 

5% precision and a 95% level of confidence.

The Fischer et al formula for determining sample size was used; 

n = Z2pq 

d2

Where;

n = Sample size

Z = 1.96 Standard normal deviate at required confidence level 

p = 0.15 Estimated prevalence or proportion 

q = 1 -  p =  0.85 

d = 0.05 Precision

n = 1.962 X 0 .15X 0.85= 196 patients 

0.052

Incidental sampling was used to obtain the 196 patient files. All files o f children meeting 

the inclusion criteria seen each day at the clinic during the study period were collected for 

extraction of required information.
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3.5 Data Collection Method

Files of patients seen daily on weekdays from 10th March 2008 to 28th April 2008 were 

obtained by simple random sampling. Files of children who were seen by different 

clinicians in different rooms were randomly picked and reviewed within the KNH CCC. 

The data extracted from the files were entered into a pre-designed data collection form 

(Appendix 1).

3.6 Data Analysis Procedure

The data collected were transferred into a Microsoft Access database and then analyzed 

using SPSS software version 13.0.

The level of significance was set at 0.05 and p-values less than or equal to 0.05 were 

considered statistically significant.

3.7 Data Quality Control

The data collection form was piloted before use by randomly sampling 50 patient files of 

HIV-infected children seen at the KNH CCC. The tool was then adjusted and reformatted 

to facilitate effective and efficient data collection.

The data entered by the statistician into the Microsoft Access database was routinely 

checked for accuracy and completeness. Errors and omissions identified were rectified.

On completion of data entry, data cleaning was done to correct any mistakes that might 

have occurred during data entry.
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g Ethical Considerations

Approval to carry out the study

Permission to carry out the study was obtained from the Ethics & Research Committee at

Kenyatta National Hospital (Appendix 2).

Confidentiality

■ The review of patient files was done within the KNH CCC.

■ All data obtained were kept under lock and key or in passworded computer files to 

restrict access.

■ Data forms did not bear patient name or clinic number and the patients were only 

identified by study numbers. A separate code list containing the study numbers and 

patient clinic numbers was maintained.

Benefits from the study

■ Matters of concern in patient management were communicated in line with standard 

professional practice.

■ The findings will be communicated to the primary care givers to contribute in 

improving the quality of care of the HIV-infected children at the KNH CCC.

Risks involved: There were no risks to the patients involved in the study.

Voluntariness and Informed consent: These were not applicable, as only patient files

were used for the study.
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4.0 RESULTS
4 1 Demographic Characteristics

A total of one hundred and ninety six patient files were reviewed and the characteristics 

of the patients are shown below.

4.1.1 Gender Distribution

The population studied had an even distribution of gender with the male being slightly 

more than the female (Table 1).

Table 1: Gender Distribution

Gender Number Percentage
Male 102 52.0%
Female 94 48.0%
Total 196 100.0%

4.1.2 Age Distribution

The overall mean age was 6.7 years with the minimum and maximum ages being 0.5 

years and 17.9 years respectively (Table 2). The female patients were slightly older with 

a mean age of 7.5 years compared to the males’ mean of 5.9 years.

Table 2: Age Distribution

Age (in years) Mean Range
Male 5.9 0 .7 -16 .0
Female 7.5 0 .5 -17 .9
Overall 6.7 0 .5 -17 .9

4.1.3 Grouped Age Distribution

The commonest age group was 5 years or below which constituted 45.4% of the patients 

(Table 3). Children aged 15 years or above were the fewest (3.6%).
Table 3: Grouped Age Distribution

Age Group Number Percentage
Upto 5 years 89 45.4%
Above 5 years to 10 years 65 33.2%

_Above 10 years to 15 years 35 17.9%
Above 15 years 7 36%
Total 196 100.0%
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4.1.4 WHO Stage Distribution

The commonest WHO stage was Stage 3 which constituted 48.0% of the patients studied 

followed by Stage 2, then Stage 4 and lastly Stage 1 (Table 4).

Table 4: WHO Stage Distribution

Current WHO stage Number Percentage
Stage 1 3 1.5%
Stage 2 59 30.1%
Stage 3 94 48.0%
Stage 4 40 20.4%
Total 196 100.0%

4.1.5 Relationship Between WHO Stage and Age

Generally, children in Stage 1 were slightly older (mean age 8.31 years) while those in 

stage 4 were slightly younger (mean age 6.14 years) (Table 5).

The minimum and maximum ages were somewhat similar across the WHO Stages.

Table 5: Relationship between WHO Stage and Age

Current WHO stage Mean Age Range
Stage 1 8.31 2 - 1 7
Stage 2 7.04 1 - 1 8
Stage 3 6.66 0 - 1 6
Stage 4 6.14 1 -1 6
Overall 6.69 0 - 1 8

4.1.6 Antiretroviral Therapy Initiation

The majority (78.6%) of the children had been initiated on antiretroviral therapy (Table

6).

Table 6: Antiretroviral Therapy Initiation

Antiretroviral Therapy Number Percentage
Children on Antiretroviral Therapy 154 78.6%
Children NOT on Antiretroviral Therapy 42 21.4%

IS t i i 196 100.0%
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4.1.7 Duration of Antiretroviral Therapy

Most (56.5%) of the children on antiretroviral therapy had been on treatment for less than 

1 year (Table 7).

Table 7: Duration of Antiretroviral Therapy

Duration of Antiretroviral Therapy Number Percentage
Up to 1 year 87 56.5%
Above 1 year to 2 years 37 24.0%
Above 2 years to 3 years 22 14.3%
Above 3 years 8 5.2%
Total 154 100.0%

Age correlated significantly with duration on HAART (p = 0.004) (Table 8). The 

youngest age group (Upto 5 years) had been on HAART for the shortest period (mean =

11.0 months) while the older ones (Above 15 years) had been on HAART for the longest 

period (mean = 30.2 months).

Table 8: Interaction Between Age and Duration of Antiretroviral Therapy

Age groups
Duration on HAART in months

P valueMean
Upto 5 years 11.0 0.004
Above 5 years to 10 years 16.4
Above 10 years to 15 years 12.7
Above 15 years 30.2



4 2 Prevalence of infections

In this study the Chi square test of significance was applied in comparing the prevalence o f the 

targeted infections among age groups, between gender, between those on HAART and those not 

on HAART, among those on different durations of HAART and WHO stages. Statistical 

significance was only considered where p < 0.05.

4.2.1 Current Opportunistic Infections

The majority o f the children (85.7%) who came to the CCC did not have any opportunistic 

infection at the time of the study (Table 9). However, 28 (14.3%) had an opportunistic infection 

with 24 having one opportunistic infection each and 4 having two opportunistic infections each.

Table 9: Current Opportunistic Infections

Number of Infections Number of Patients Percentage
0 168 85.7%
1 24 12.2%
2 4 2.0%

Total 196 99.9%

Among the children who presented with opportunistic infections at the time of the study, the 

commonest opportunistic infection was tuberculosis (7.1%) followed by bacterial pneumonia 

(5.1%) (Table 10).

Table 10: Prevalence of Current Opportunistic Infections

Opportunistic Infection Number % (n=196)
Bacterial Pneumonia 10 5.1%
Cryptococcal Meningitis 2 1.0%
Herpes Simplex 0 0.0%

.Kaposi’s Sarcoma 1 0.5%
J^mphoid Pneumonia 0 0.0%
.Oesophageal Candidiasis 1 0.5%

Candidiasis 3 1.5%
-i^fumocystis Pneumonia 0 0.0%
Jj^berculosis 14 7.1%
^anceHa Zoster 1 ~ 0.5%
Lii^LLnfection Episodes 32
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4 2.2 Opportunistic Infections in the past 12 months

Tw enty eight (14.3%) patients had not suffered any opportunistic infection in the past 12 months 

( fa b le  11). The remaining 168 (85.7%) patients had suffered at least one episode of infection.

Table 11: Opportunistic Infections in the Past 12 months

N um ber of Infections Number of Patients Percentage
0 28 14.3%
1 82 41.8%
2 58 29.6%
3 26 13.3%
4 2 1.0%

Total 196 100%

4.2.3 Number of Infections per Patient

Overall and for both genders, the most common number of infections per patient was one (Figure 

l). 45.1% of males, 38.3% of females and 41.8% of all the children had suffered from one 

infection.

Figure 1: Number of Infections per patient
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4.2.4 Overall Prevalence of Opportunistic Infections

Overall, a total of 144 infection episodes occurred among the study participants (Table 12). The 

commonest opportunistic infection was bacterial pneumonia occurring in 59 (30.1%) patients 

followed by tuberculosis (22.4%) and oral candidiasis (12.2%).

Table 12: Overall Prevalence of Opportunistic Infections

Opportunistic Infection Number % (n=196)
Bacterial Pneum onia 59 30.1%

Cryptococcal M ening itis 3 1.5%

"Herpes S im plex 1 0.5%

Kaposi’s Sarcom a 2 1.0%

Lymphoid Pneum onia 1 0.5%

Oesophageal C andid iasis 4 2.0%

Oral Candid iasis 24 12.2%

Pneumocystis Pneum onia 3 1.5%

Tuberculosis 44 22.4%

Varicella Zoster 3 1.5%

Total Infection Episodes 144
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4.2.5 Opportunistic Infection Prevalence among Age groups

Occurrence of opportunistic infections correlated significantly with age group (p < 0.001) (Table 

13). More children aged 10 years or below (90.9%) had suffered at least one infection compared 

to those above 10 years (66.7%). However the older children were much fewer.

Table 13: Occurrence of Opportunistic Infections between age groups

Age At least one infection No Infection p value
Upto 10 years (n=154) 140 (90.9%) 14(9.1%) <0.001
Above 10 years (n=42) 28 (66.7%) 14 (33.3%)
Total (n=196) 168 (85.7%) 28 (14.3%)

Age group did not have significant association with prevalence of individual opportunistic 

infections (Table 14). For all the opportunistic infections the p value was greater than 0.05.

Table 14: Comparison of Prevalence of Individual Opportunistic Infection among Age Groups

Opportunistic Infection

Upto 5 years 
(n=89)

Above 5 years 
to 10 years 
(n=65)

Above 10 years 
to 15 years 
(n=35)

Above 15 years 
(n=7) P values

No. % No. % No. % No. %
Bacterial Pneumonia 30 33.7% 22 33.8% 7 20.0% 0 0.0% 0.127

Cryptococcal Meningitis 2 2.2% 1 1.5% 0 0.0% 0 0.0% 0.812

Herpes Simplex 1 1.1% 0 0.0% 0 0.0% 0 0.0% 0.751

Kaposi’s Sarcoma 1 1.1% 0 0.0% 1 2.9% 0 0.0% 0.589

Lymphoid Pneumonia 0 0.0% 1 1.5% 0 0.0% 0 0.0% 0.567

Oesophageal Candidiasis 1 1.1% 1 1.5% 2 5.7% 0 0.0% 0.397

Oral Candidiasis 13 14.6% 5 7.7% 4 11.4% 2 28.6% 0.324

Pneumocystis Pneumonia 2 2.2% 1 1.5% 0 0.0% 0 0.0% 0.812

Tuberculosis 24 27.0% 12 18.5% 6 17.1% 2 28.6% 0.502
Varicella Zoster 0 0.0% 3 4.6% 0 0.0% 0 0.0% 0.105

Jotal Infection Episodes 74 46 20 4 0.401
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4,2.6 Comparison of Infection Prevalence between Genders

tslo significant association was found between occurrence of opportunistic infections and gender 

(p = 0.070) (Table 15).

Table 15: Occurrence of Opportunistic Infections between Genders

Gender At least one infection No Infections P value
Female (n=94) 74 (78.7%)

Total (n=196)
94 (92.2%)

20 (21.3%) 0.070

168 (85.7%)
8 (7.8%)

28 (14.3%)

Also there was no statistical significance in the variation of prevalence o f individual infections 

between males and females (Table 16). For all the opportunistic infections the p value was 

greater than 0.05.

Table 16: Comparison of Prevalence of Individual Opportunistic Infection between Genders

Opportunistic Infection
Female (n=94) Male (n=102)

P valuesNo. % No. %
Bacterial Pneumonia 26 27.7% 33 32.4% 0.474

Cryptococcal Meningitis 1 1.1% 2 2.0% 0.609

Herpes Simplex 0 0.0% 1 1.0% 0.336

Kaposi’s Sarcoma 1 1.1% 1 1.0% 0.954

Lymphoid Pneumonia 1 1.1% 0 0.0% 0.296

Oesophageal Candidiasis 1 1.1% 3 2.9% 0.353

Oral Candidiasis 8 8.5% 16 15.7% 0.126

Pneumocystis Pneumonia 1 1.1% 2 2.0% 0.609

Tuberculosis 18 19.1% 26 25.5% 0.288

Varicella Zoster 3 3.2% 0 0.0% 0.069

Total Infection Episodes 60 84 0.116
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4.2.7 Comparison of Infection Prevalence by WHO Stage

There was a significant statistical correlation between occurrence o f opportunistic infections and 

WHO stage (p<0.001) (Table 17).The percentage o f persons who had suffered at least one 

opportunistic infection increased with ''increasing’ WHO stage.

Table 17: Occurrence of Opportunistic Infections among WHO Stages

Current WHO Staging At least one infection No Infections p value
Stage 1 (n=3) 0 (0% ) 3 (100% ) <0.001
Stage 2 (n=59) 47 (79.7% ) 12 (20.3% )
Stage 3 (n=94) 84 (89.4% ) 1 0 (10 .6 % )
Stage 4 (n=40) 37 (92.5% ) 3 (7.5% )

Total (n=196) 168 (85.7%) 28 (14.3%)

WHO stage correlated significantly with the prevalence o f bacterial pneumonia (p = 0.012) and 

tuberculosis (p = <0.001) (Table 18). The prevalence of both infections increased with 

deteriorating WHO stage. The overall number of infection episodes also had a significant 

statistical correlation with the WHO Stages (p = 0.0001).

Table 18: Comparison of Prevalence of Individual Opportunistic Infection by WHO Stage

Opportunistic Infection

Stage 1 
(n=3)

Stage 2 
(n=59)

Stage 3 
(n=94)

Stage 4 
(n=40)

P valuesNo. % No. % No. % No. %
Bacterial Pneumonia 0 0.0% 9 15.3% 34 36.2% 16 40.0% 0.012
Cryptococcal Meningitis 0 0.0% 0 0.0% 2 2.1% 1 2.5% 0.697

Herpes Simplex 0 0.0% 1 1.7% 0 0.0% 0 0.0% 0.506
Kaposi's Sarcoma 0 0.0% 0 0.0% 0 0.0% 2 5.0% 0.049

Lymphoid Pneumonia 0 0.0% 0 0.0% 1 1.1% 0 0.0% 0.779

Oesophageal Candidiasis 0 0.0% 1 1.7% 1 1.1% 2 5.0% 0.513
Oral Candidiasis 0 0.0% 4 6.8% 17 18.1% 3 7.5% 0.118

Pneumocystis Pneumonia 0 0.0% 0 0.0% 1 1.1% 2 5.0% 0.231

Tuberculosis 0 0.0% 2 3.4% 26 27.7% 16 40.0% <0.001
Varicella Zoster 0 0.0% 1 1.7% 2 2.1% 0 0.0% 0.825

.Total Infection Episodes 0 18 84 42 <0.0001
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4 .2.8 Infection Prevalence between those not on HAART and those on HAART

There was no statistical correlation between occurrence of opportunistic infections and whether a 

child was on HAART or not (p = 0.320) (Table 19).

Table 19: Occurrence of Opportunistic Infections between those not on HAART and those on 

HAART

On HAART At least one infection No Infections p value
No (n=42) 34 (81.0%) 8(19.0%) 0.320

"Yes (n=154) 134 (87.0%) 20(13.0%)
Total (n=196) 168 (85.7%) 28 (14.3%)

There was also no statistical significance in variation of prevalence o f individual opportunistic 

infections between those on HAART and those not on HAART (Table 20). For all the 

opportunistic infections the p value was greater than 0.05.

Table 20: Comparison of Prevalence of Individual Opportunistic Infection between those on 

HAART and those not on HAART

Opportunistic Infection

Not on HAART 
(n=42)

On HAART 
(n=154)

p valueNo. % No. %
Bacterial Pneumonia 16 38.1% 43 27.9% 0.203
Cryptococcal Meningitis 0 0.0% 3 1.9% 0.362
Herpes Simplex 0 0.0% 1 0.6% 0.601
Kaposi’s Sarcoma 1 2.4% 1 0.6% 0.322

Lymphoid Pneumonia 0 0.0% 1 0.6% 0.601
Oesophageal Candidiasis 2 4.8% 2 1.3% 0.159
Oral Candidiasis 2 4.8% 22 14.3% 0.095

Pneumocystis Pneumonia 0 0.0% 3 1.9% 0.362
Tuberculosis 12 28.6% 32 20.8% 0.283
Varicella Zoster 1 2.4% 2 1.3% 0.613

Total Infection Episodes 34 110 0.507
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4.2.9 Comparison of Prevalence of infections by duration on HAART

There was a significant statistical correlation between duration on HAART and occurrence of 

opportunistic infections (p = 0.020) (Table 21). As duration on HAART increased, the number of 

persons who had suffered an opportunistic infection decreased.

Table 21: Occurrence of Opportunistic Infections among children with different durations on 

HAART

Duration on HAART grouped At least one infection No Infections p value
1 Upto 1 year (n=87) 79 (90.8%) 8 (9.2%) 0.020
2 Above 1 years to 2 years (n=37) 34 (91.9%) 3(8.1%)
3 Above 2 years to 3 years (n=22) 15(68.2%) 7(31.8%)
4 Above 3 years (n=8) 6 (75.0%) 2 (25.0%)
Total number of children on HAART (n=154) 134 (87.0%) 20 (13.0%)

Duration on HAART correlated significantly with prevalence of tuberculosis (p = 0.010) (Table 

22). Cases of tuberculosis decreased as duration on HAART increased and no cases were found 

in those who had been on HAART for more than 2 years.

The total number o f infection episodes also had a significant statistical correlation with the 

duration on HAART (p < 0.001). Number of infection episodes decreased with increasing 

duration on HAART.

Table 22: Comparison of Prevalence of Ind vidual Opportunistic Infection by duration on HAART

Opportunistic Infection

Upto 1 year 
(n=87)

Above 1 
years to 2 

years (n=37)

Above 2
years to 3 Above 3 years 

years (n=22) (n=8) P
valuesNo. % No. % No. % No. %

Bacterial Pneumonia 31 35.6% 9 24.3% 2 9.1% 1 12.5% 0.054

Cryptococcal Meningitis 3 3.4% 0 0.0% 0 0.0% 0 0.0% 0.502

Herpes Simplex 0 0.0% 1 2.7% 0 0.0% 0 0.0% 0.364

Kaposi’s Sarcoma 1 1.1% 0 0.0% 0 0.0% 0 0.0% 0.855

Lymphoid Pneumonia 1 1.1% 0 0.0% 0 0.0% 0 0.0% 0.855

.Oesophageal Candidiasis 2 2.3% 0 0.0% 0 0.0% 0 0.0% 0.668

.Oral Candidiasis 17 19.5% 2 5.4% 1 4.5% 2 25.0% 0.079

.Pneumocystis Pneumonia 2 2.3% 1 2.7% 0 0.0% 0 0.0% 0.858

.Tuberculosis 25 28.7% 7 18.9% 0 0.0% 0 0.0% 0.01

.Varicella Zoster 0 0.0% 2 5.4% 0 0.0% 0 0.0% 0.093

Jotal Infection Episodes 82 22 3 3 <0.001
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One hundred and twelve prescription errors were identified most of which were due to 

incorrect dosage (93.8%) (Table 23). Cotrimoxazole had the highest number of wrong 

doses prescribed, followed by Efavirenz and Lamivudine.

4.3 Prescription Errors identified in Medicines Prescribed

Table 23: Prescription Errors identified in Medicines Prescribed

Drug
Inappropriate

Choice
Incorrect
Dosage

Interaction
Present

Contraindication
Present

Abacavir 0 2 0 0
Amoxicillin 1 0 0 0
Appevita® 1 0 0 1
Cotrimoxazole 1 48 0 1
Didanosine 0 2 0 0
Efavirenz 0 13 0 0
Erythromycin 1 0 0 0
Fluconazole 0 1 0 0
Griseofulvin 0 1 0 0
Lamivudine 0 13 0 0
Lopinavir/ritonavir 0 3 0 0
Nevirapine 0 9 0 1
Stavudine 0 2 0 0
Zidovudine 0 11 0 0
Total 4 (3.6%) 105 (93.8%) 0 (0.0%) 3 (2.7%)
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A total of one thousand and thirty drug-prescriptions were reviewed in the study (Table 

24). Antiretrovirals (44.6%), antibiotics (25.4%) and vitamin supplements (18.5%) were 

the most prescribed drugs.

Majority of drugs prescribed (86.9%) were available at the CCC Pharmacy but 

anthelmintics and haematinics were not available.

4.4 Availability of prescribed medicines in the CCC Pharmacy

Table 24: Availability of prescribed medicines in the CCC Pharmacy

DRUG CATEGORY
Number of times 

Prescribed Available Unavailable
1. Antacid 1(0.1%) 1(100.0%) 0(0.0%)
2. Analgesics 18(1.7%) 18(100.0%) 0(0.0%)
3. Antibiotics 262(25.4%) 225(85.9%) 37(14.1%)
4. Antifungals 20(1.9%) 15(75.0%) 5(25.0%)
5. Anthelmintics 9(0.9%) 0(0.0%) 9(100.0%)
6. Antihistamines 16(1.6%) 11(68.8%) 5(31.3%)
7. Antiretrovirals 459(44.6%) 459(100.0%) 0(0.0%)
8. Antispasmodics 1(0.1%) 1(100.0%) 0(0.0%)
9. Corticosteroids 3(0.3%) 2(66.7%) 1(33.3%)
10. Cough Syrups 25(2.4%) 2(8.0%) 23(92.0%)
11. Haematinics 12(1.2%) 0(0.0%) 12(100.0%)
12. Topical Preparations 13(1.3%) 1(7.7%) 12(92.3%)
13. Vitamin Supplements 191(18.5%) 160(83.8%) 31(16.2%)
TOTAL 1030(100%) 895(86.9%) 135(13.1%)
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5.0 DISCUSSION

5.1 Prevalence of Opportunistic Infections

Twenty eight children presented with an opportunistic infection during the study period thus the 

point prevalence of opportunistic infections among the children was 14.3%. This is slightly 

lower than the initial anecdotal estimate of 15% prevalence. The difference may not represent a 

true reduction in infection prevalence as the initial estimate was not based on any study and may 

have been erroneous. However, it is expected that there should be a reduction in infection 

prevalence among the HIV infected children following scale-up in antiretroviral therapy 

initiation and increased uptake of infection chemoprophylaxis.

Eighty nine (45.4%) children in the study were aged 5 years and below which was the most 

common age-group while those aged above 15 years were only 7 (3.6%). This implies that most 

of the children receiving out patient HIV care services at Kenyatta National Hospital CCC are 

within this age group. The overall mean age was found to be 6.7 years.

Children aged 5 years and below are generally immunologically naive and vulnerable to 

opportunistic infections. Indeed, 94 (48.0%) children in the study were in Clinical WHO Stage 3 

indicating significant immunosuppression and there was need for aggressive prevention and 

treatment of opportunistic infections. It was also found that majority of the patients (85.7%) had 

suffered at least one opportunistic infection episode in the past 12 months indicating significant 

infection burden in the population.
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Occurrence of opportunistic infections was found to correlate significantly with age group where 

more children aged 10 years or below (90.9%) had suffered at least one infection compared to 

those above 10 years (66.7%). It was however noted that children aged 10 years and above were 

much fewer than those below 10 years. Bearing in mind the fact that mother-to-child 

transmission of HIV accounts for over 95% of childhood paediatric infections in sub-Saharan 

Africa it would be assumed that most of the children got infected early in life. Thus, a possible 

explanation for the low number of older children would be some having succumbed to HIV- 

associated illnesses leaving those with relatively stronger immunity. These would therefore be 

better resistant to opportunistic infections compared to their younger counterparts. Indeed, 

children in WHO Stage 1 were slightly older with those in WHO Stage 4 being younger.

The commonest opportunistic infections were found to be bacterial pneumonia, tuberculosis and 

oral candidiasis. These have been observed to be common clinical manifestations in paediatric 

HIV infection (31, 32). The pathogenesis of HIV disease is based on the interrelationship 

between HIV and the host immune system [59]. Studies suggest that immunopathogenesis is a 

result of defective T cell homeostasis. Progressive and severe depletion of CD4 helper 

lymphocyte impairs cell-mediated immunity leaving the host open to infections with intracellular 

pathogens such us Mycobacterium, whilst the co-existing antibody abnormalities predispose to 

infections with encapsulated bacteria e.g. Streptococcus pneumoniae, Haemophilus influenzae 

and Moraxella catarrhalis.
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In this study, there was no significant association between prevalence of the various 

opportunistic infections and age group. This agrees with a study conducted in India to determine 

the various clinical manifestations of HIV infection in children as per their age [60]. The study 

found that there was no significant difference among the age groups.

There was a significant positive correlation between occurrence of opportunistic infections and 

WHO Stage with percentage of those who had suffered an opportunistic infection increasing 

with ‘increasing’ WHO Stage (P < 0.001). WHO Stage also correlated significantly with the 

prevalence of bacterial pneumonia (P < 0.01) and tuberculosis (P < 0.001). The prevalence of 

both infections increased with deteriorating WHO stage. Staging is a standardised method for 

assessing HIV disease progression and for making treatment decisions [3, 63]. WHO Paediatric 

Clinical staging is one of two international clinical staging systems that classify the severity of 

HIV infection in children, the other being the U.S. CDC Clinical staging. WHO staging divides 

HIV-infected children into four categories Stage 1, Stage 2, Stage 3 and Stage 4 in order of 

increasing HIV disease severity. It therefore follows that infection prevalence of opportunistic 

infections will increase with ‘increasing’ WHO stage as seen with bacterial pneumonia and 

tuberculosis in this study.

Even though children in Stage 1 were slightly older (mean age 8.31 years) while those in Stage 4 

were slightly younger (mean age 6.14 years), the difference in the years is so small that age can 

not be said to have contributed to the difference in opportunistic infection prevalence among the 

WHO Stages.
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No correlation was found between occurrence of opportunistic infections and HAART initiation. 

This means that both the child on HAART and one not initiated on HAART had an equal chance 

of acquiring an opportunistic infection. This may be because those not yet on HAART are 

generally those who are immunocompetent and not clinically nor immunologically eligible. For a 

child to be considered eligible for HAART they are assessed by clinical criteria (WHO Stage 3 

or 4) and/or need to be below a certain CD4% depending on their age [3].

HAART describes a combination of antiretroviral drugs into a regimen potent enough to 

drastically reduce viral replication and prevent the emergence of resistance. Such regimens, 

which are combinations of at least three ARV drugs, have been associated with immunologic 

restoration, slower HIV disease progression, durable therapeutic responses, improvements in 

quality of life, and reduction in the emergence of drug resistance

As duration on HAART increased the number o f opportunistic infections were found to drop 

significantly (P = 0.020). Cases of tuberculosis decreased as duration on HAART increased. In 

fact, no cases o f tuberculosis were found in those who had been on HAART for more than two 

years. It is expected that the longer one has been on HAART, in the absence of development of 

resistance, the better their immunity and hence ability to prevent infection. However, since age 

correlated significantly with duration on HAART (P = 0.004), such that the older children had 

been on HAART longest, age may have contributed to the reduction in number of opportunistic 

infections. Older children would have better intrinsic immunity than the younger ones.



Proper and adequate pharmacovigilance is often reported to be lacking in children's drug therapy, 

especially in developing countries. This means that children are at risk of developing adverse 

reactions to drugs as a result o f medication errors.

In this study 112 prescription errors were identified, most of which were due to incorrect dosage 

105 (93.8%). There were 4 (3.6%) cases of inappropriate choice and 3 (2.7%) cases of 

contraindications. No drug-drug, drug-disease or drug-patient interactions were observed.

The frequency o f medication errors in this study agrees with various studies which have been 

done to identify and correct medication errors most frequently committed in paediatric outpatient 

prescriptions. A study conducted at the Lagos State University Teaching Hospital on medication 

errors in paediatric outpatient prescriptions found dosing errors to be commonest with errors of 

underdosing and overdosing being associated with 38.0% and 18.8% drugs respectively [46].

The incorrect doses were mostly underdosage. Cotrimoxazole, which was mostly prescribed for 

chemoprophylaxis, had the highest number o f incorrect doses for a single drug (45.7%). The 

clinicians at the CCC have been provided with 2 ways for determining the dose of prophylactic 

cotrimoxazole namely; a) Calculation at 5 mg/kg o f trimethoprim once given daily, or b) Use of 

dosing charts (weight bands). The 48 cases of incorrect cotrimoxazole doses did not follow either 

of these two ways and the doses were mostly below recommended. It may be that the clinicians 

did not recalculate the doses during the clinic visit but just continued with that which had been 

Prescribed earlier ignoring the fact that the child was growing hence increasing in weight.

5.2 Prescription Errors identified in Medicines Prescribed

43



Incorrect dosage of antiretrovirals constituted 52.4% of dosage errors the commonest being 

dosing of Efavirenz and Lamivudine. The most common factors associated with errors in dosing 

of antiretrovirals have been found to be confusion/lack of familiarity regarding appropriate 

dosing frequency (30.3%) or dosage (25.5%), and confusion due to need for multiple dosage 

units per dose (13%) [61]. It seemed that some prescribers at KNH CCC were not familiar with 

the appropriate dosage of paediatric antiretrovirals. The need to calculate the doses by mg/kg 

body weight or mg/m at each visit is considered a challenge by many clinicians who find it 

tedious. Dosing charts have been developed to assist in determination of appropriate doses based 

on weight bands.

Incorrect dosage results in either subtherapeutic (in underdosing) or toxic (in overdosing) blood 

levels of the drug. Subtherapeutic levels pose the risk of treatment failure and even development 

of resistance which may result in prolongation of duration of treatment, need for hospitalization 

and even death. Underdosing of antiretrovirals was of particular concern due to the risk of 

treatment inadequacy and failure as a result of development of viral resistance.

Concurrent prescribing of Appevita^ and multivitamin syrup which is prescription of 2 similar 

medications was considered an inappropriate choice and a contraindication. This error could be 

attributed to lack of familiarity by the clinicians to the contents of the preparations and calls for 

the attending pharmacist to educate the prescribers to avoid recurrence of the error. Co­

administration of similar drugs may result in overdosage and toxicity.
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prescribing of erythromycin and amoxicillin with no indication (infection) documented in the file 

vvas also considered inappropriate choice (2 counts) though this may have been an omission by 

the clinician.

Another contraindication was as a result of prescribing cotrimoxazole to a child known to be 

allergic. (This was even written on the cover of the patient’s file). This also constituted 

inappropriate choice. Administration of cotrimoxazole to a patient with known hypersensitivity 

has been known to result in severe adverse reactions involving the skin and mucous membranes 

and should be avoided. The CCC pharmacy does not store patients’ allergy information and 

therefore may not able to intercept in such cases.

The third contraindication involved prescribing of nevirapine to a child who received a single 

dose at birth for prevention of mother to child HIV transmission (PMTCT). The national HIV 

treatment guidelines require that single-dose Nevirapine (SDNVP) exposed babies be started on 

NNRTI-sparing HAART. This is due to the low barrier to resistance of Nevirapine that results in 

development of HIV resistance after administration of single dose as in PMTCT. Cross 

resistance is known to exist between Nevirapine and Efavirenz hence they are to be avoided in 

treatment of SDNVP exposed babies. The error may have been due to lack of familiarity with 

this guideline or not noticing in the patient file the fact that the child got the single dose 

Nevirapine at birth.

Studies have demonstrated that medication errors are usually preventable and those most 

commonly implicated in the harmful or potentially harmful preventable events, and hence the



best targets for prevention, are dosing errors, particularly during prescribing [53]. The causes of 

medication errors are usually multifactorial and it is important that when investigating 

medication errors, particular focus should be placed on system changes. In KNH CCC, it was 

noted that the pharmacy staff often disregarded the prescribed dose and dispensed to patients 

according to their own dosing charts. This gave the impression that prescribing errors are so 

common that the pharmacy staff have decided to disregard the prescribed doses and instead to 

dispense in accordance to the pharmacy ARV dosing charts. This is a risky practice as the 

prescribes are not informed or consulted on the changes.

Medication errors identified in a study of prescribing practices of doctors attending to under fives 

in a children’s outpatient clinic in Owerri, Nigeria led to suggestion of interventions such as 

developing and circulating easy to use treatment guidelines for diseases commonly seen in the 

centre, a regular audit o f the application of these guidelines and institution of continuing medical 

education of doctors on rational drug use and evidence based medicine [54]. At the KNH CCC 

there were no treatment guidelines for prescribers nor antiretroviral dosing charts at the time of 

the study. Continuing medical education sessions are conducted once in a while but none has 

been done on rational drug use.

Active involvement of pharmacists has been shown to drastically reduce medication errors [62J. 

The duration of prescribing errors was decreased when a clinical pharmacist monitoring patients 

receiving HAART intervened to resolve errors. The clinical pharmacist was able to offer quick 

intervention in correcting the errors. Currently at the KNH CCC, medicines are dispensed by a 

pharmaceutical technologist employed on part-time basis who may be limited in knowledge with
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regard to drug dosing and interactions. Also they may feel intimidated by the prescribers and 

hence not contact them when a prescribing error is noted and prefer to instead dispense based on 

the pharmacy dosing charts. A pharmacist based at the clinic would be able to consult with the 

prescribers on perceived prescription errors and even peruse the files for relevant patient 

information.

5.3 Availability of prescribed medicines in the CCC Pharmacy

Whereas antiretroviral medicines are provided free of charge to HIV infected patients through 

the Global Fund and President’s Emergency Plan for AIDS Relief (PEPFAR) programs, patients 

have to purchase drugs for other intercurrent infections. Many o f the drugs needed to treat the 

opportunistic infections present during advanced HIV infection and AIDS are prohibitively 

expensive for both developing countries and most individuals in those countries.

One strategy to contain the cost of drugs is for governments to develop and implement an 

integrated national drug policy based upon the concept of essential drugs and their rational use 

[56].

In the K.NH CCC selected drugs for opportunistic infections are purchased through donation by 

the University of Nairobi AIDS Care and Treatment Services (ACTS) project. The funds are 

limited and therefore limit the range of drugs that can be procured. The majority of drugs 

prescribed (86.9%) were available at the CCC Pharmacy though anthelmintics and haematinics 

were not available during the entire period o f the study. Important (essential) prescribed 

medicines that were not available or whose availability was erratic included albendazole,

47



Ascoril®, coamoxiclav, dapsone, erythromycin, griseofulvin, multivitamin, nystatin, povidone 

iodine mouthwash, pyridoxine, Ranferon*, RH, RHZ, salbutamol and tetracycline eye ointment.

There is therefore the possibility of patients not obtaining the medicines due to the associated 

costs resulting in deterioration which may result in increased morbidity and mortality. It may be 

imperative for the CCC to request for increased funding for procurement of required medicines 

and also to seek out support and partnership with organizations that are able to offer donations.

5.4 Limitations of the Study

• Reliance on clinician’s diagnosis of infection -  this meant that if a condition was not 

correctly diagnosed it may have been mis-counted.

• Omitted/missing information in patient’s file -  information that was not written in the 

patients’ file could not be obtained.

• Financial resources -  financial limitation restricted duration and design of study as well 

as expenditure in statistical analysis.

• Time -  led to restricted amount of information the study could collect and analyse.
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6.0 CONCLUSION

The prevalence of OIs in HIV-infected children varies with pathogen, duration on HAART and

WHO Stage. The most common infections among the HIV-infected children at KNH CCC are

readily treatable and/or preventable, with most of their treatments being simple and available.

Incorrect dosage of cotrimoxazole and antiretrovirals is the most common prescription error.

Recommendations

• Discussion among CCC prescribers and pharmacists on medication errors should be 

encouraged with an aim of identifying underlying factors and developing strategies to 

prevent them.

• The paediatric prescriptions should be routinely reviewed at the pharmacy for 

appropriateness, adequacy and dosage accuracy using the patient's weight, age, and other 

appropriate indicator(s) before dispensing and/or refill.

• Patient files should be forwarded to the CCC pharmacy to enable the staff obtain key patient 

information such as allergies, single-dose Nevirapine exposure etc., in order to be able to 

intervene when an inappropriate prescription is raised.

• Deployment o f a full-time suitably qualified pharmacy staff who would be confident to work 

with prescribers and discuss medication errors as they arise.

• Rational drug prescription should form part of continuous medical education.

• There should be continued infection prevalence and prescription surveillance to guide 

medicine procurement by prioritizing essential, commonly prescribed medicines.

• The CCC should seek for additional or supplementary funding to facilitate procurement of all 

essential medicines.
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Future Work

• Study o f factors underlying medication errors in prescribing to paediatric patients at the 

KNH CCC.

• Study o f natural history of HIV and incidence of opportunistic infections in HIV-infected 

children.
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8.0 APPENDICES

APPENDIX Is SAMPLE DATA COLLECTION FORM

Date ......

Study No.

1. Patient Biodata

Age __________  Sex

2. Background Clinical Information

Current WHO stage l[  ] II [ ] III [ ] IV [ ]
HAART started Y [ ] N [ ] Duration on HAART.

3. Occurrence of Opportunistic Infection(s)

Opportunistic Infection
Current 
Tick [V ]

In the past 12 months 
Tick [ V ]

Bacterial pneumonia
Cryptococcal meningitis
Esophageal Candidiasis
Herpes simplex
Kaposi’s sarcoma
Lymphoid interstitial pneumonia
Oral Candidiasis
Pneumocystis jiroveci pneumonia
Tuberculosis
Varicella zoster

4. Evaluation of Medication Prescribed

Drug
Name

Drug
Choice (tick if 
appropriate)

Dosage 
(tick if 

appropriate)

Interactions 
(tick if 

present)
Contraindications 
(tick if present)

Available in
ccc

Pharmacy
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APPENDIX 2: KNH ERC APPROVAL

Ref: K N H -E R C /0 1 /1 8 3

Or. Mutua Susan Awino
Dept, of Pharmaceutics and Pharmacy Practice
School of Pharmacy
University of Nairobi

KENYATTA NATIONAL HOSPITAL
Hospital Rd. along, Ngong Rd. 

P .0 . Box 20723, Nairobi. 
Tel: 726300-9 

Fax: 725272 
Telegrams: MEDSUP', Nairobi. 

Email KNHotanr8Ken.HeaHhnel.oro 
1501 February 2008

Dear Dr. Mutua

RESEARCH PROPOSAL: 'PREVALENCE AND MANAGEMENT OF INFECTIONS IN HIV-INFECTED 
CHILDREN*___________________________________________________________________ (P363/12/2007)

This is to inform you that the Kenyatta National Hospital Ethics and Research Committee has 
reviewed and approved your revised research proposal for the period 15m February 2008 -  
14» February 2009.

You will be required to request for a renewal of the approval if you intend to continue with the study 
beyond the deadline given. Clearance f 
KN H -ER C  for each batch.

On behalf of the Committee, I wish you fruitful research and look forward to receiving a  summary of 
the research findings upon completion of the study.

This information will form part of database that will be consulted in future when processing related 
research study so as to minimize chances of study duplication.

Yours sincerely

SECRETARY. KNH-ERC

c.c. Prof. K.M. Bhatt, Chairperson, KNH-ERC  
The Deputy D ire c ta  CS, KNH  
The Dean, School of Pharmacy, UON
The Chairman, Dept, of Pharmaceutics and Pharmacy Practice, UON  
Supervisa: Dr. David Scott, Dept, of Pharmaceutics & Pharmacy Practice,UON
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APPENDIX 3: TABLE OF TREATMENT GUIDELINES
NASCOP PAEDIATRIC 
HIV CURRICULUM40 ANNECCA3 WHO CDC42
1. TUBERCULOSIS
Isoniazid  5 - 1 0  m g/kg/d 
(m ax  300m g)
R ifam picin  10-15 m g/kg/d  
P yrazinam ide 25 -  35 
m g/kg/d  (2 m onths) 
E tham butol 55-25m g/kg/d  
(m ax  2 .5g) children  > 8 
yrs
6 m onth  treatm ent
recom m ended
A dd prednisone (4  m g/kg
O D  x 6 w eeks) in TBM ,
m iliary  T B , m assive
pleural effusion and
Pericard itis
Chemoprophylaxis
T his should  be g iven to  the
follow ing:
■ N eonate  w hose 

m other is d iagnosed 
w ith  PTB

■ All contacts under 5 
years o f  age in a 
househo ld  w ith  an 
adult w ith  open TB

■ N eed  to firs t exclude 
active T B  disease

IN H  5-10m g/kg/day for 6 
m onths

Smear-Negative 
Pulmonary TB or Non- 
severe Disease
First 2 m onths:
Isoniazid + R ifam picin  +  
P yrazinam ide daily  or 3 
tim es a  w eek 
Follow ed by either

N ext 6 m onths:
Isoniazid  + E tham butol or 
Isoniazid +  T hioacetazone 
daily 
or
N ext 4  m onths:
Isoniazid + R ifam picin 
daily  or 3 tim es a  w eek

Smear-Positive 
Pulmonary TB or Severe 
Disease
First 2 m onths:
Isoniazid +  R ifam picin  + 
Pyrazinam ide + 
Streptom ycin  (or 
e tham butol) daily  o r 3 
tim es a  w eek 
Follow ed by either 
N ex t 6 m onths:
Isoniazid + E tham butol or 
Isoniazid + T hioacetazone 
daily  
or
N ex t 4  m onths:
Isoniazid  + R ifam picin  
daily  or 3 tim es a  w eek

Meningitis, Miliary TB 
or Spinal TB with 
Neurologic Signs 
(regardless of Smear 
results)
First 2 m onths:
Isoniazid + R ifam picin  + 
P yrazinam ide + 
Streptom ycin  (or 
e tham butol) daily  or 3 
tim es a  w eek 
N ext 7 m onths:
Isoniazid + R ifam picin

Initial em piric trea tm en t o f  
active d isease (induction 
phase) should generally  
consist o f  a  4 -drug 
regim en (iso-niazid, 
rifam pin , pyrazinam ide, 
and either etham butol or 
streptom ycin). F ollow ing 
the 2-m onth  induction  
phase, for treatm ent 
o f  M. tuberculosis  know n 
to  be sensitive to isoniazid 
and rifam pin , therapy is 
con tinued  w ith  isoniazid 
and rifam pin  to  com plete 
therapy.
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Daily Dosing
Isoniazid 5m g/kg (range 4- 
6)
R ifam picin  lOm g/kg 
(range 8-12)
Pyrazinam ide 25m g/kg 
(range 20-30)
Etham butol 15 m g/kg 
(range 15-20)
S treptom ycin  15m g/kg 
(range 12-18) 
Chemoprophylaxis (after 
active TB is excluded)
* Infants bom  to  HIV- 

infected w om en 
diagnosed w ith  TB 
disease w ho started 
treatm ent <  2 m onths 
before delivery 

■ Infants and children 
w ith  exposure to  an 
adult w ith active TB 
disease

INH 5-10m g/kg orally 
once daily  for 6 m onths

2. PNEUOCYSTIS JIROVECII PNEUMONIA
Cotrimoxazole I.V
T rim ethoprim  (TM P): 15- 
2 0  m g/kg/day in 3-4  doses 
Su lpham ethoxazole 
(SM X ): 75-100m g/kg/day 
in  3-4doses
In fuse  each dose over one 
ho u r
A fte r  acute sym ptom s 
subside, change from  LV. 
to  oral
I f  I.V . form ulation  not 
availab le , g ive oral form  
G iv e  fo r total o f  21 days 
O R
IV Pentam idine 
4m g /kg /day  O D  
C ourse: 21 days

A d d  prednisone 2m g/kg 
fo r  7-14 days in severely  
ill children 
Prophylaxis 
C otrim oxazo le  (TM P- 
S M Z ) 24 - 
30m g/kg/day  p.o once 
da ily  O R
S M X  20-25 m g/kg once 
dailyT M P  4-5 m g/kg  once

I.V. Cotrimoxazole
T rim ethoprim  (TM P): 
20m g/kg/d O R  80m g/kg/d 
o f  S u lpham ethoxazole 
(SM X ) given every 6 
hours for 21 days

G ive sam e dose orally i f  
IV preparations are  not 
available.

A dd prednisone 2m g/kg/d 
for 7-14 days i f  ch ild  is in  
severe respiratory  d istress 
(taper i f  trea tm en t >  7 
days).

Follow-Up
After an acute episode of 
PCP, provide daily
cotrim oxazole 
lO m g/kg/day o f  TM P, 
orally. T his secondary 
prophylaxis is life-long.

T M P/SM X  15 -2 0  
m g/kg/day o f  T M P in 
3 —4 div ided  doses in a 
21 -day course

T rim ethoprim /su lfam ethox  
azo le  (TM P/SM X ): The 
dose for H IV -infected  
ch ild ren  aged  >2 m onths is 
15 -20  m g/kg  body 
w eight/day o f  the T M P 
com ponent (7 5 -1 0 0  m g/kg 
o f  SM X  com ponent) 
adm inistered  intravenously 
in 3 -4  div ided doses, w ith 
th e  dose in fused  over 1 
hour for 21 days.
A fter the acute 
pneum onitis has resolved, 
children  w ith  m ild  to  
m odera te  d isease w ho do 
no t have m alabsorption  or 
d ia rrhea can be 
adm inistered  oral 
trea tm en t w ith the sam e 
dose o f  TM P/SM X  in 3 -4  
div ided doses to  com plete 
a 2 1 -d ay  course.

P entam id ine iso th ionate (4 
m g/kg/day once daily 
adm inistered  in travenously  
over 6 0 -9 0  m inutes) is 
recom m ended  for patients
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daily) O R
D apsone 2m g/kg p .o  daily

intolerant o f  T M P/SM X  or 
w ho dem onstrate clinical 
treatm ent fa ilu re  after 5 -7  
days o f  TM P/SM X  
therapy.

3. CANDIDIASIS
-  L oca l treatm ents
-  F luconazole
-  K etoconazo le

Oral Candidiasis
■ N ystatin  1-2 m illion 

U /day div ided  every 6 
hours until resolution

Oesophageal Candidiasis
■ F luconazole 3-6m g/kg 

once daily  or
■ A m photericin  B 

0 .3m g/kg/d

Oral andidiasis
C lotrim azole oral 
troches 10 g,or 
N ystatin  400 ,000 -  
600 ,000 units 5 tim es 
daily  fo r 7 - 1 4  days,or 
oral fluconazole 3 - 6  
m g/kg once daily  for 
7 - 1 4  days
Esophageal andidiasis
O ral fluconazole 3 - 6  
m g/kg once daily  for 
1 4 -2 1  days

4. CRYPTOCOCCAL MENINGITIS
Initial treatment
A m photericin  B 0 .4m g/kg 
for 14 days then 
F luconazole 3-6m g/K g 
O D  X 8 w eeks

Maintenance/prophylaxis
F luconazole 3 m g/kg  O D

Initial treatment
A m photericin  B 0.7- 
1 .Omg/kg/day fo r 14 days 
then F luconazole 
400m g/day for a m inim um  
o f  10 w eeks, then 
Maintenance 
Fluconazole 200m g/kg

Induction therapy:
A m photericin  B 
(0.7 -1 .5 m g/kg/day) 
p lus flucy tosine (25 
m g/kg/dose four tim es 
daily )for 2  w eeks 
Consolidation therapy: 
Fluconazole 5 -6  m g/ 
kg/dose tw ice daily  fo r 
8 w eeks.
Maintenance therapy:
Fluconazole 3 - 6  
m g/kg/day

5. TOXOPLASMOSIS
Pyrimethamine/sulfadiaz
ine (Fansidar,
m etakelphin)
■ P yrim etham ine 

2m g/kg/d  for 3 days, 
fo llow ed by Im g/kg/d  
for 12 m onths

■ G ive daily  fo lin ic acid 
supplem ent to  
m in im ise hem atologic 
toxicity

■ S ulfad iazine 50m g/kg 
b id  fo r 12 m onths

■ A lternative fo r sulfa- 
allerg ic patients: 
C lindam ycin  5m g/kg 
qid

Prophylaxis A s PC P

■ Pyrim etham ine 
loading dose 
2m g/kg/d (m ax 50m g) 
fo r 2 days then 
m aintenance 
lm g/kg /day  (m ax 
25m g

plus
■ Sulfadiazine 50m g/kg 

q l2 h  p lus fo lin ic acid 
5-20m g 3 tim es 
w eekly.

T reat until 1-2 w eeks 
beyond resolution  o f  signs 
and sym ptom s.

Pyrim etham ine (loading 
dose o f  2 m g/kg  body 
w eight/day  for 2 days, 
then 1 m g/kg/day fo r 2 -6  
m onths, fo llow ed by 1 
m g/kg  adm inistered  th ree 
tim es a  w eek) com bined 
w ith
su lfad iaz ine (50 
m g/kg/dose tw ice daily), 
w ith supplem en-tary 
leucovorin  (fo lin ic acid) 
fo r 12 m onths.

6. HERPES SIMPLEX VIRUS TYPRES 1 &  2 (HSV 1 &  2)
Severe d isease 
(encephalitis , neonatal,

■ IV A cyclovir 
20m g/kg given 3

HSV gingivostomatitis:
oral acyclovir 20
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dissem inated)
■ IV A cyclov ir 

lO m g/kg given 3 
tim es a  day for 21 
days

M ild-m oderate disease 
(localised  e.g. 
G ingivostom atitis)
Oral acyclov ir 20m g/kg  3 
tim es a day for 21 days

tim es a day for 21 
days

m g/kg/dose th ree tim es 
daily  o r IV  acyclov ir 5 -1 0  
m g/kg/dose th ree tim es 
daily  fo r 7-14days 
Disseminated HSV or 
encephalitis:
In travenous acyclovir 10 
m g/kg/dose o r 500m g/m  2 
/dose th ree  tim es daily  fo r 
21 days

7. VARICELLA ZOSTER VIRUS
Severe cases:
■ A dm it to  hospital
■ G ive IV acyclovir 

30m g/kg/day div ided  
8 hourly fo r 7 days, or 
2 days after cessation  
o f  new  lesions, 
w hichever is longer

■ Pain relief, prevention 
o f  secondary  bacteria l 
infection  o f  lesions

Prophylaxis 
Susceptib le ch ild ren  w ho 
have been  exposed to 
varicella  zoster /  chicken 
pox can be g iven 
prophylaxis using 
V aricella-zoster 
im m unoglobulin  (V Z IG ) 
125 U per 10 kg (m ax 625 
U ) w ith in  48-96 hours o f  
exposure

Severe cases:
■ A dm it to  hospital
■ G ive IV  acyclovir 

30m g/kg/day div ided  
8 hourly for 7  days, or 
2  days after cessation 
o f  new  lesions, 
w hichever is longer

■ Pain relief, prevention 
o f  secondary  bacterial 
infection  o f  lesions

Prophylaxis 
C hildren  w ho have been 
exposed  to  varicella  zoster 
can  be  g iven prophylaxis 
using V aricella-zoster 
im m unoglobulin  (V ZIG ) 
125 U per 10 kg (m ax 625 
U) w ith in  48-96 hours o f  
exposure

Primary varicella 
infection: intravenous 
acyclov ir 10 m g/kg/ 
dose o r 500 m g/m  2/dose 
th ree tim es daily 
for 7 days in children 
w ith m oderate to  severe 
im m unosuppresion.A  n 
oral orm ulation  should 
be used only in a child  
w ith  ild  im m unosup­
pression.
Herper zoster:
O ral acyclov ir 20 m g/ 
kg/dose fou r tim es daily 
(m ax 800 m g/dose)for 
7 days

8. CYTOMEGALOVIRUS
G anciclov ir 7 .5-10m g/kg/d  
b.d

Intravenous G anciclov ir 
lO m g/kg/d in  2-3 divided 
doses for 2-3 w eeks 
F orscam et 180m g/kg/d in 
3 d iv ided doses for 14 to  
21 days m ay be  used  w hen 
there  is sigh t th rea ten ing  
CM V  retinitis.

In travenous gancic lov ir 
5 m g/kg/dose tw ice 
daily  for 1 4 -2 1  days 
fo llow ed by life long  
m aintenance therapy

9. BACTERIAL PNEUMONIA
T reatm en t is th e  sam e as 
in H IV  negative children  
but duration m ay need to  
be  longer 
Prevention
■ Im m unization- 

pneum ococcal vaccine
■ C otrim oxazole

Mild Pneumonia (Out­
patient management)
Follow  recom m ended 

national gu idelines or 
IM CI guidelines, i f  there  
are no  guidelines o r yo u ’re 
not aw are use:
O ral am oxycillin  or 
penicillin  o r co trim oxazole 
(C TX )
I f  a ch ild  is already on 
C TX  prophylaxis, C TX  
should no t be  used  unless

E m piric therapy  w ith  an 
ex tended-spectrum  
cephalosporin  such as 
ceftriaxone (8 0 -1 0 0  m g/kg 
bodyw eight in 1 or 2 
d iv ided  doses [m axim um  
daily  adu lt dose: 4  g]), 
cefo tax im e (1 5 0 -2 0 0  
m g/kg  d iv ided  into 3 or 4  
doses [m axim um  daily  
adult dose: 8 -1 0  g]), or 
cefuroxim e (1 0 0 -1 5 0  
m g/kg  d iv ided  in to  3 doses
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PC P is suspected. I f  PCP 
is suspected use a high 
dose (see above).
Severe Pneumonia 
First line antib io tics 
include IV 
chloram phenicol or 
C eftriaxone/C efotaxim e, if  
available
A lternatives include 
am picililin /C loxacillin  
plus G entam icin  i f  
cephalosporins are not 
available and there  is 
resistance to  
chloram phenicol

[m axim um  daily  adult 
dose: 4 - 6  g]) is reasonable 
until cu ltu re results are 
avail-able

10. DIARRHOEAL DISEASES
E ffective A R T is he 
only  rea tm ent hat 
contro ls ersistent 
cryptosporid iosis 
Supportive are 
includes hydration, 
correction  f  electro ly te 
abnorm alities and 
nutritional 
supplem entation  
N itazoxan ide is 
approved or treatm ent o f  
(age 1 - 3  years: 100 m g 
tw ice daily ,age 4  -1 1  
years:200  m g tw ice 
daily)

E ffective H A A R T  is the 
recom m ended treatm ent 
for these  infections. 
Supportive care w ith 
hydration, correction  o f  
electro ly te abnorm alities, 
and nutritional 
supplem entation  should be 
provided. A ntim otility  
agen ts should  be  used w ith 
caution  am ong young 
children.
N o consistently  effective 
therapy is availab le for 
e ither cryptosporid iosis o r 
m icrosporid iosis, and 
duration  o f  trea tm en t 
am ong HTV-infected 
persons is uncertain. 
C ertain  agents have 
dem onstrated  efficacy in 
decreasing  th e  severity  o f  
sym ptom s am ong children. 
N itazoxanide is approved 
for trea tm en t o f  d iarrhea 
caused by
C ryptosporid ium  and 
G iardia  lam blia  am ong 
children.

11. MEASLES
M anagem ent should 
include 2 doses o f  v itam in 
A  calcu lated  based on the 
age o f  the child  50,000 IU 
i f  aged <  6 m onths; 
200,000 IU  in children 
aged 12m onths to  1 year 
Im m unization  should  be 
given to  H IV  infected
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children  at 6 m onths and 
repeated at 9  m onths.
12. SEPTICAEMIA AND MENINGITIS
T reatm ent should follow  
local guidelines 
T reatm ent failure is m ore 
frequent.
P revention: im m unisation  
(H ib, pneum ococcal)
13. M AC A R T should  be provided 

to  restore im m une function 
T reatm ent w ith  at least 
2 d rugsx larith rom ycin  
7.5 -1 5  m g/kg  tw ice 
daily  (m ax 500 m g/dose) 
plus etham butol 15 -2 5  
m g/kg/day once daily  
(m ax 1 g/dose)
C onsider adding a th ird  
drug,e .g .am ikacin  or 
c iprofloxacin  in  severe 
cases
D uration  o f  treatm ent: 
at least 12 m onths

Initial em piric therapy 
should  include a t least tw o 
drugs:
clarithrom ycin  or 
azithrom ycin  plus 
etham butol. C ertain 
specialists use 
clarithrom ycin  as the 
preferred first agent, 
reserving azithrom ycin  for 
patients w ith substantial 
in to lerance to  
clarithrom ycin  o r  w hen 
drug interactions w ith  
clarithrom ycin  are  a 
concern.
R ifabutin  can be added as 
a th ird  drug  to  the 
clarithrom ycin/etham butol 
regim en, particularly  in  
patients w ith m ore severe 
sym ptom s o r d issem inated
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APPENDIX 4: WHO CLINICAL STAGING FOR HIV- 
INFECTED INFANTS AND CHILDREN AGED < 12 
YEARS
STAGE I A sym ptom atic

Persistent generalized  lym phadenopathy (PG L)

STAGE II Unexplained*  persisten t hepatosplenom egaly
Papular pruritic  eruptions
Seborrheic derm atitis
Fungal nail infections
A ngular cheilitis
L inear gingival ery them a
E xtensive w art and /or m olluscum  infection  (>5%  o f  body area/face) 
R ecurrent oral ulcerations (>2  episodes/g  m os)
Parotid  enlargem ent
H erpes zoster (>1 episode/12 m os)
H epatosplenom egaly
R ecurrent o r chron ic upper respiratory  infection  (U R I): otitis m edia, 
tonsillitis, o torrhea, sinusitis (>2 episodes/6  m os)

STAGE III U nexpla ined  m oderate m alnutrition  (-2SD  o r Z  score) no t responding  to  
standard  therapy
U nexplained  persistent diarrhea (>14  days)
U nexplained  persistent fever (interm ittent o r constant, >  lm o )
O ral candidiasis (ou tside first 6-8 wks)
O ral hairy leukoplakia 
Pulm onary tubercu losis, TB  lym phadenitis 
Severe recurren t presum ed bacterial pneum onia 
A cute necro tizing  ulcerative g ing iv itis/periodontitis 
L ym phoid interstitial pneum onitis (LIP)
C hronic lung disease incl bronchiectasis
U nexpla ined  anem ia (<8g/dl), neu tropenia (<500/m m 3), o r
th rom bocytopenia  (<50,000/m m 3) for >1 m o.

STAGE IVb WHO Presumptive Clinical Stage 4 (age < 18 mths)
For a sym ptom atic H IV -antibody positive infant age <18 m ths, m ake a 
presum ptive d iagnosis o f  severe H IV  d isease (clinical stage 4) w hen*:
a) T w o o r m ore o f  the follow ing are present:

•  O ral candidiasis/thrush
•  Severe pneum onia
•  Severe Sepsis

OR
b) D iagnosis o f  any A ID S-indicator condition(s) can  be  m ade (see full stage 
4 list below )

*O ther supporting  evidence: recent H IV -related  m aternal death  or advanced 
H IV  d isease in the m other; and /or C D 4 <20%

WHO Stage 4 (all ages)
C onditions w hich  can be d iagnosed  using  c lin ica l signs o r sim ple  
investigations:

o  U nexplained severe w asting/stunting  or severe m alnutrition  not
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adequately  responding  to  standard  therapy 
o  Pneum ocystis pneum onia
o  R ecurren t severe presum ed bacterial infections (e.g. em pyem a, 

pyom yositis, bone o r jo in t infection, m eningitis, but excluding 
pneum onia )

o  C hronic H erpes sim plex infection  (o f  m ore 1 m onth duration) 
o  E xtrapulm onary  tuberculosis 
o  O esophageal C andida
o  C N S T oxoplasm osis
o  H IV  encephalopathy
o ' K aposi's sarcom a

C onditions w here confirm atory d iagnostic  testing  is necessary:
o  C M V  infection  (C M V  retin itis o r infection o f  organ other than liver, 

sp leen, o r lym ph nodes onset a t age 1 m onth o r m ore) 
o  E xtrapulm onary  cryp tococcosis (incl m eningitis) 
o  A ny dissem inated  endem ic m ycosis (e.g. extra-pulm onary  

H istoplasm osis, C occidiom ycosis, Penicilliosis) 
o  C ryptosporid iosis
o  Isosporiasis
o  D issem inated  non-tuberculosis m ycobacteria  infection 
o  C andida o f  trachea, bronchi o r lungs
o  A cquired  H IV  related  fistu la 
o  N on-H odgkin 's lym phom a 
o  P rogressive m ultifocal leucoencephalopathy 
o  Sym ptom atic H TV-associated nephropathy  or H IV -associated  

cardiom yopathy

a - Unexplained refers to where the condition is not explained by other causes.
b - Some additional specific conditions can also be included in regional classifications (such as reactivation o f American 
trypanosomiasis [meningoencephalitis and/or myocarditis] in the WHO Region o f the Americas, penicilliosis in Asia and HIV- 
associated rectovaginal fistula in Africa).
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APPENDIX 5: WHO CLINICAL STAGING OF HIV FOR 
ADULTS AND ADOLESCENTS WITH CONFIRMED HIV 
INFECTION
S T A G E  I A sym ptom atic

Persistent generalized  lym phadenopathy (PG L)
S T A G E  II U nexpla ined  m oderate w eight loss (<10%  o f  presum ed or m easured body w e ig h t)a

R ecurrent respiratory  trac t infections (sinusitis, tonsillitis, o titis m edia and pharyngitis)
H erpes zoster
A ngular cheilitis
R ecurrent oral ulceration
Papular pruritic eruptions
Seborrhoeic derm atitis
Fungal nail infections

S T A G E  III U nexplained '1 severe w eight loss (>10%  o f  presum ed o r m easured  body w eight)
U nexpla ined  chronic d iarrhea for longer than one m onth
U nexpla ined  persistent fever (above 37.5°C  in term ittent o r constant, fo r longer than  one m onth) 
Persistent oral candidiasis 
O ral hairy leukoplakia 
Pulm onary tuberculosis
Severe bacterial infections (eg, pneum onia, em pyem a, pyom yositis, bone o r jo in t infection, 
m eningitis, bacterem ia)
A cute necrotizing ulcerative stom atitis, g ing iv itis o r periodontitis 
U nexpla ined  anaem ia (<8.g/d l), neu tropaenia (<0.5 x 1 0 9 per liter) and /or chronic 
throm bocytopaenia (<50 x 1 0 9 per liter)

S T A G E  IV C H IV  w asting  syndrom e 
Pneum ocystis pneum onia 
R ecurrent severe bacterial pneum onia
C hronic herpes sim plex infection  (orolabial,genita l o r anorectal o f  m ore than one m onth 's duration 
or visceral at any site)
O esophageal candidiasis (o r candidiasis o f  trachea, bronchi o r lungs)
Extrapulm onary  tuberculosis 
K aposi's sarcom a
C ytom egalovirus infection  (retinitis or infection o f  other organs)
C entral nervous system  toxoplasm osis 
H IV  encephalopathy
Extrapulm onary  cryp tococcosis including m eningitis 
D issem inated  non-tuberculous m ycobacterial infection 
P rogressive m ultifocal leukoencephalopathy 
C hronic cryptosporidiosis 
C hronic isosporiasis
D issem inated  m ycosis (extrapulm onary  h istop lasm osis o r coccidiom ycosis)
R ecurrent septicaem ia (including non-typhoidal Salm onella  )
L ym phom a (cerebral or B-cell non-H odgkin)
Invasive cervical carcinom a 
A typical dissem inated  leishm aniasis
Sym ptom atic H IV -associated  nephropathy  or sym ptom atic H IV -associated  cardiom yopathy

a - Assessment o f body weight in pregnant woman needs to consider the expected weight gain o f pregnancy, 
b - Unexplained refers to where the condition is not explained by other causes.
c - Some additional specific conditions can also be included in regional classifications (such as reactivation o f American 
trypanosomiasis [meningoencephalitis and/or myocarditis] in the WHO Region of the Americas and penicilliosis in Asia).
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