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The most efficient and cost-effective way to tackle paediatric HIV globally is 
to reduce mother-to-child transmission (MTCT). However, every day there 
are nearly 1500 new infections in children under 15 years of age, more 

than 90% of them occurring in the developing world and most being associated 
with MTCT (1). HIV-infected infants frequently present with clinical symptoms 
in the first year of life, and by one year of age an estimated one-third of infected 
infants will have died, and about half by 2 years of age (2,3). There is thus a 
critical need to provide antiretroviral therapy (ART) for infants and children who 
become infected despite the efforts being made to prevent such infections. 

In countries where it has been successfully introduced, ART has substantially 
changed the face of HIV infection. HIV-infected infants and children now 
survive to adolescence and adulthood. The challenges of providing HIV care 
have therefore evolved to become those of chronic as well as acute care. 
In resource-limited settings, many of which are countries hardest hit by the 
epidemic, unprecedented efforts made since the introduction of the ‘3 by 5’ 
targets and global commitments to rapidly scale up access to ART have led to 
remarkable progress. However, this urgency and intensity of effort have met 
with less success in extending the provision of ART to HIV-infected children. 
Significant obstacles to scaling up paediatric care remain, including limited 
screening for HIV, a lack of affordable simple diagnostic testing technologies, 
a lack of human capacity, insufficient advocacy and understanding that ART is 
efficacious in children, limited experience with simplified standardized treatment 
guidelines, and a lack of affordable practicable paediatric antiretroviral (ARV) 
formulations. Consequently, far too few children have been started on ART in 
resource-limited settings. Moreover, the need to treat an increasing number 
of HIV-infected children highlights the primary importance of preventing the 
transmission of the virus from mother to child in the first place. 

WHO guidelines for the use of ART in children were considered within the 
guidelines for adults published in 2004 (4). Revised, stand-alone comprehensive 
guidelines based on a public health approach have been developed in order 
to support and facilitate the management and scale-up of ART in infants and 
children.

I. INTRODUCTION
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The present guidelines are part of WHO’s commitment to achieve universal 
access to ART by 2010. Related publications include the revised treatment 
guidelines for adults (i.e. the 2006 revision), revised guidelines on ARV drugs for 
treating pregnant women and preventing HIV infection in infants, guidelines on 
the use of co-trimoxazole preventive therapy (CPT),(i) and revised WHO clinical 
staging for adults and children (5). 

(i) These three documents are currently in preparation and are expected to be published by 
WHO in 2006. 
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These stand-alone treatment guidelines serve as a framework for selecting 
the most potent and feasible first-line and second-line ARV regimens as 
components of expanded national responses for the care of HIV-infected 

infants and children. Recommendations are provided on: 

diagnosing HIV infection in infants and children; 

when to start ART, including situations where severe HIV disease 
in children less than 18 months of age has been presumptively 
diagnosed; 

clinical and laboratory monitoring of ART; 

substitution of ARVs for toxicities. 

The guidelines consider ART in different situations, e.g. where infants and children 
are coinfected with HIV and TB or have been exposed to ARVs either for the 
prevention of MTCT (PMTCT) or because of breastfeeding from an HIV-infected 
mother on ART. They address the importance of nutrition in the HIV-infected 
child and of severe malnutrition in relation to the provision of ART. Adherence to 
therapy and viral resistance to ARVs are both discussed with reference to infants 
and children. A section on ART in adolescents briefly outlines key issues related 
to treatment in this age group. 

WHO strongly recommends that Paediatic formulations including fixed dose 
combinations (FDC) of ARVs be made available by the Pharmaceutical Industry. 
Consultation between partners including the Pharmaceutical Industry and mede-
cines regulatory authorities will be pursued in a separate process. This guideline 
does not therefore cover the specific needs for ARV drug development.

WHO recognizes the need to strengthen health systems, including human 
resources capacity and monitoring capabilities, with a view to maximizing the 
quality and long-term benefits of therapy. Improved access to HIV diagnostic 
testing as well as to immunological assays for measuring % CD4+ or absolute 
CD4 cell counts for infants and young children is important for assisting in 
decision-making on initiation and optimizing the maintenance of ART. The inability 
to diagnose HIV infection early in children, especially through programmes for 
PMTCT, severely limits access to ART and/or its timely initiation. 

II. OBJECTIVES OF THE GUIDELINES
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This publication is primarily intended for use by treatment advisory boards, 
national AIDS programme managers and other senior policy-makers who are 
involved in the planning of national and international HIV care strategies for 
children in resource-limited countries. 

The major limitation in developing these guidelines is the lack of appropriate 
ARV formulations for use in children, and in certain situations the only available 
option may be to use ARV products intented for adult use.
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Since the original guidance on ART for infants and children became available 
in 2004 there have been advances in the diagnosis and treatment of HIV 
and data have emerged on efficacy, resistance, drug-drug interactions and 

the long-term toxicities of ART based on use in resource-limited settings. At 
a consultation of the Technical Reference Group on Paediatric HIV Care and 
Treatment (TRG) in Geneva on 20−21 June 2005, experts reviewed and assessed 
scientific evidence and experiences in the scaling up of paediatric ART and HIV 
care. This consultation provided the basis for the present recommendations. In 
giving their advice the experts considered the following overarching principles.

ART programmes should be scaled up with a view to universal 
access, i.e. all persons, including infants and children, requiring 
treatment as indicated by medical criteria should have access to it, 
and the treatment of infants and children in need of ART according 
to national and international guidelines should begin as soon as is 
practicable.

To support implementation in resource-limited settings, ARV regimens 
should be standardized and simplified. The recommendations in these 
guidelines are harmonized with the WHO guidelines on treatment in 
adults, ARVs for treating pregnant women and preventing MTCT of 
HIV to infants, and post-exposure prophylaxis. 

ART recommendations should be based on the best available scientific 
evidence, avoiding the use of substandard protocols that compromise 
the outcomes of individual patients and creating a potential for the 
emergence of drug-resistant virus, and on regimens that both offer a 
durable response and preserve future treatment options.

The recommendations should be based on evidence from randomized 
controlled trials, high-quality scientific studies for non-treatment 
related options, or observational cohort data, or, if insufficient 
evidence is available, on expert opinion, and they should be identified 
as such. The strength of the recommendations has been indicated as 
a guide to the degree to which they should be considered by country 
programmes (Table 1). 

III. DEVELOPMENT OF THE GUIDELINES
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Cost-effectiveness was not explicitly considered as part of these 
recommendations, although the realities with respect to the 
availability of human resources, health system infrastructures and 
socioeconomic contexts were taken into account.

Revisions to existing recommendations should not disrupt the scale-
up efforts already under way in countries. Adaptations in accordance 
with prevailing local situations may be necessary in order to facilitate 
implementation.

Following the production of draft guidelines by the designated writing com-
mittee, the document was sent to institutional and organizational partners 
worldwide and made available on the WHO website for public consultation 
during the period 3−12 November 2005. At a consultation of the writing com-
mittee in Geneva on 17−18 November 2005, all comments were validated and 
addressed, as appropriate, in the final document, which has been reviewed 
again by the TRG (a list of TRG members is provided in Annex A). 

TABLE 1. GRADING OF RECOMMENDATIONS AND LEVELS OF EVIDENCE

Strength of recommendation Level of evidence to guide recommendation

A. Recommended − should be
followed

B. Consider − applicable in most
situations

C. Optional

I. At least one randomized controlled trial with
clinical, laboratory or programmatic endpoints

II. At least one high quality study or several
adequate studies with clinical, laboratory or
programmatic endpoints

III. Observational cohort data, one or more case
controlled or analytic studies adequately
conducted

IV. Expert opinion based on evaluation of other
evidence

Source: Adapted from references (6) and (7), and:

WHO Evidence Network, http://www.euro.who.int/HEN/Syntheses/hepatitisC/20050408_5

Evidence-based medicine, http: //www.ebm-guidelines. com/ebmg/itk.kati
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This section summarizes WHO recommendations for establishing the 
presence of HIV infection(i) in order to ensure that infants and children can 
access HIV care and treatment and to aid clinical management. The definitive 

diagnosis of HIV infection in children at any age requires diagnostic testing that 
confirms the presence of the human immunodeficiency virus. Antibody testing 
identifies HIV antibody. However, as maternal HIV antibody transferred passively 
during pregnancy can persist for as long as 18 months in children born to HIV-
infected mothers (8) the interpretation of positive HIV antibody test results is 
difficult in children below this age. In order to diagnose HIV infection definitively 
in children aged under 18 months, assays that detect the virus or its components 
(i.e. virological tests) are therefore required. Virological tests that can be used in 
children include:

assays to detect HIV DNA (9);

assays to detect HIV RNA (10-13);

assays to detect p24 antigen (14-16).

The technology for virological tests is often considered too costly and complex 
for roll-out in low-resource settings. Real-time PCR detects HIV-RNA and HIV-
DNA and several automated platforms are commercially available. It has become 
cheaper and easier to standardize than with previous methods for PCR, providing 
several advantages in the early diagnosis of HIV infection in children and the 
monitoring of the effectiveness of ART (17). Ultrasensitive p24 (Up24Ag) assays 
are also promising alternatives for use in resource-constrained settings (18). The 
evaluation of such technologies merits further research and urgent standardization. 
Regardless of the testing technology that will be introduced on a wider scale, the 
reliability of laboratories should be continuously ensured with standard quality 
assessments.

Blood may be difficult to collect from young infants and must be sent immediately 
to the laboratory. More recently, the use of dried blood spots (DBSs) for both 
HIV-DNA or HIV-RNA testing and Up24 Ag assay has proved robust and reliable 
(19-26). DBSs do not require venepuncture but can be obtained by using blood 

(i) Technical recommendations on diagnosis and case definitions for HIV infection in infants 
and children are published separately and are being updated in 2006. 

IV. ESTABLISHING DIAGNOSIS OF HIV
INFECTION
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from a finger-stick or heel-stick. They carry a smaller biohazard risk than liquid 
samples, are stable at room temperature for prolonged periods and are easier 
to transport, thus facilitating centralized laboratory testing (19). The use of DBSs 
should be more widely implemented in order to improve access to virological 
testing in a range of resource-limited settings. 

National programmes in charge of PMTCT and the provision of ART should 
strive to ensure that diagnostic protocols are in place for systematic testing of 
HIV-exposed infants and children, and of symptomatic children where HIV is 
suspected, including the availability of virological tests that allow early diagnosis 
of HIV infection in young children. The identification and follow-up of infants 
born to HIV-infected women are a necessary first step in infant diagnosis. It 
needs to be emphasized that children under 18 months of age who are known 
or suspected to have been exposed to HIV should be closely monitored and 
should benefit early in life from interventions such as CPT, even where virological 
testing is not available for the definitive diagnosis of HIV infection. 

While HIV antibody testing cannot be used to diagnose HIV infection definitively 
in infants under 18 months of age, it can be useful for identifying potentially 
uninfected infants as early as 9 to 12 months of age if they are not breastfed 
or ceased breastfeeding six weeks or more before the antibody test, as most 
uninfected HIV-exposed infants have lost maternal antibody by the age of 
12 months.

In children aged 18 months or more, HIV antibody tests, including rapid 
antibody tests (either rapid HIV tests or laboratory based HIV antibody enzyme 
immunoassays [EIAs] or a combination of both), can be reliably used to diagnose 
HIV infection definitively in the same manner as they are used in adults.(i)

Additional investment by governments to improve access to earlier HIV diagnosis 
for infants could lead to a notable increase in the efficiency of PMTCT programmes 
in identifying HIV-infected children, facilitating medical management, reducing 
morbidity and mortality and improving the quality of life. In addition, early 
diagnosis offers other benefits that extend beyond economic savings (27).

Children may or may not have a living parent or identified legal guardian 
and issues of consent, competency to consent, disclosure, confidentiality and 
counselling have to be considered. National policies need to be clear in their 
recommendations on how to provide HIV testing services to infants and children, 
and programmes should ensure tools and resources provide clear specific guidance 

(i) The precise algorithms or combination of tests required to diagnose HIV infection for 
diagnostic and surveillance purposes are further explained in reference 25.
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on informed consent, counselling and disclosure for HIV testing in children.(i) If 
HIV infection is diagnosed in a young child or infant the mother herself is usually 
HIV-infected and partners and other siblings may also be infected. Appropriate 
counselling and support should therefore be provided to families when testing 
for HIV in children. 

CHILDREN AGED UNDER 18 MONTHS

Definitive laboratory diagnosis of HIV infection in children aged under 18 months 
can only be made by conducting virological testing. For purposes of clinical 
management including iniation of ART, where access to these virological tests 
is limited, WHO advises that the first virological testing should be conducted at 
or around 6 weeks following birth (28-30). Although earlier virological testing, 
during the first 48 hours of life of an HIV-exposed infant, can identify infants 
infected in utero, those infants infected during late pregnancy and intrapartum 
will have negative virological tests at that time. By the age of 4 weeks, virological 
testing approaches 98% sensitivity (30). It is considered more programmatically 
efficient to perform initial virological testing from the age of 6 weeks. A positive 
virological test at any age, however, is considered diagnostic of HIV infection. 
Preferably, a repeat test on a separate specimen should be done to confirm an 
initial positive test. It is recognized, however, that in severely resource-constrained 
settings, repeat virological testing on either the same specimen or a separate 
one to confirm diagnosis may not be feasible or affordable. 

In these situations the reliability of the laboratory (determined by standard 
quality assessment) is fundamental to ensure reliable test results. In children 
diagnosed with HIV infection on the basis of one positive virological test, HIV 
antibody testing should preferably be performed after 18 months of age in order 
to confirm HIV infection (Fig. 1). 

DIAGNOSING HIV INFECTION IN BREASTFEEDING INFANTS

If an infant or child is breastfeeding, he or she remains at risk of acquiring 
HIV infection throughout the breastfeeding period. Consequently, a negative 
virological test in an infant who is continuing to breastfeed does not rule out HIV 
infection. On the basis of expert opinion, WHO advises that virological assays 
to detect HIV infection can be conducted at least six weeks or more after the 
complete cessation of breastfeeding. If a child is 9−18 months of age when 
breastfeeding is discontinued, HIV antibody testing can be performed prior to 

(i) The WHO online toolkit on HIV testing and counselling includes a section of resources on 
HIV testing and counselling in children and is available at: http://who.arvkit.net/tc/en/
index.jsp
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virological testing because HIV antibody testing is less expensive and often easier 
to perform than virological testing. Only infants and children who still have HIV 
antibody (i.e. those who have either acquired HIV infection or have persisting 
maternal antibodies) are likely to be HIV-infected and therefore need further 
virological testing for definitive diagnosis of infection (Fig. 1).(i)

HIV-EXPOSED SYMPTOMATIC INFANTS AND CHILDREN

Where virological testing is not routinely available, any child under 12 months 
of age known to be HIV-exposed and developing signs and symptoms of HIV 
infection should be referred for virological testing. Positive virological results in a 
symptomatic infant or child indicate HIV infection. 

HIV-EXPOSED ASYMPTOMATIC INFANTS AND CHILDREN

By the age of 12 months most uninfected HIV-exposed children have lost maternal 
antibody, and testing HIV antibody-positive at this age can be considered 
indicative of HIV infection (i.e. 94.5% seroreversion at the age of 12 months) 
(31-33). This should be confirmed by repeat antibody testing after the age of 
18 months.

DIAGNOSING HIV INFECTION WHERE MOTHER OR INFANT HAS RECEIVED
ARV DRUGS FOR PMTCT

When HIV DNA assays are used for diagnosis, the use of ARV drugs in the 
mother or infant for PMTCT should not affect the test result. HIV DNA remains 
detectable in the peripheral blood mononuclear cells of HIV-infected children 
who have received ART and have undetectable viral replication as measured 
by HIV RNA assays, and so HIV DNA testing can be conducted in infants who 
have received ARV for MTCT prevention. There are theoretical concerns about 
the sensitivity of HIV RNA or Up24 antigen assays. However experts based on 
currently available data recommend that the RNA or Up24Ag can be used at any 
time from 6 weeks of age (12,13,26).

DIAGNOSING INFECTION WHEN THE MOTHER IS ON ART

Theoretical concerns also relate to whether maternal ART during breastfeeding 
affects HIV RNA or p24 detection in infants in the light of the relatively high 
ART levels found in the infants of breastfeeding mothers (34), DNA detection 

(i) The precise time taken by children to develop HIV antibody following postpartum 
acquisition of HIV infection is not known.
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is unaffected by maternal ART. Experts recommend that all the above methods 
of virological testing can be used from 6 weeks of age even if the mother is 
breastfeeding and on ART. 

CHILDREN AGED 18 MONTHS AND MORE

Definitive HIV diagnosis in children aged 18 months and more (with known or 
unknown HIV exposure) can be made with antibody tests, including rapid antibody 
tests following standard testing algorithms used for adults (Fig. 1). The confirmation 
of a positive antibody test result should follow standard national testing algorithms, 
and at a minimum should involve duplicate testing by means of a different HIV 
antibody test (35, 36). The use of rapid antibody tests for diagnosis has the 
advantage that the results become available at the time of the clinic visit.

PRESUMPTIVE CLINICAL DIAGNOSIS OF HIV INFECTION

No single clinical diagnostic algorithm has proved highly sensitive or specific 
for the diagnosis of HIV infection. Clinical algorithms are rarely more than 70% 
sensitive for the accurate diagnosis of infection (37) and they vary considerably 
with age, in particular they are less reliable in children aged under 12 months 
(38). HIV antibody testing, especially rapid testing, and increased access to 
early virological testing must be made available to help clinicians implement 
improved diagnostic algorithms. However, there are situations where the use of 
a clinical algorithm may be required to initiate appropriate life-saving treatment 
of a seriously ill child under the age of 18 months. Currently, insufficient data 
are available to make firm recommendations on the use of clinical algorithms 
combined with the measurement of CD4 or other parameters for establishing 
HIV infection. It should be emphasized that WHO clinical staging of HIV disease 
can only be conducted where HIV infection has been established.

CHILDREN AGED UNDER 18 MONTHS

For infants and children aged under 18 months where access to virological testing 
is not yet available but where there are symptoms suggestive of HIV infection a 
presumptive clinical diagnosis of severe HIV infection may be necessary in order 
to permit decision-making on the need for the initiation of potentially life-saving 
ART (see Section V). 

WHO encourages researchers and national programmes to validate approaches 
to presumptive clinical diagnosis in children under 18 months of age, including 
studies to determine if % CD4+ or CD4/CD8 ratio combined with clinical signs 
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and symptoms improves the early diagnosis of HIV infection. WHO urges national 
programmes to increase access to diagnostic testing for HIV infection for all 
children born to HIV-infected women. The development of tests applicable 
to resource-limited settings so as to allow early diagnosis of HIV infection in 
infants is critical to the implementation of recommendations for the initiation of 
appropriate care, including ART, in children aged under 18 months. 

CHILDREN AGED 18 MONTHS AND MORE

For children aged 18 months and older with signs and symptoms suggestive of 
HIV, WHO strongly recommends the use of antibody testing following national 
protocols in order to diagnose HIV infection (Table 2 & Fig. 1). Presumptive clinical 
diagnosis of severe HIV disease is therefore not indicated because standard HIV 
antibody testing is diagnostic of HIV infection in this age group. Some clinical 
conditions are very unusual without HIV infection (i.e. Pneumocystis pneumonia, 
oesophageal candidiasis, lymphoid interstitial pneumonitis, Kaposi’s sarcoma and 
cryptococcal meningitis), and the diagnosis of these conditions thus suggests 
HIV infection and indicates the need to perform HIV antibody testing. 

Table 2 summarizes the recommended methodologies for establishing the 
presence of HIV infection.
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TABLE 2. SUMMARY OF RECOMMENDATIONS ON METHODS FOR ESTABLISHING THE PRESENCE OF

HIV INFECTION IN INFANTS AND CHILDREN

Method of 
diagnosis 

Recommendations for use Strength of 
recommendation/
level of evidence

Virological 
methods

To diagnose infection in infants and children
aged under 18 months; initial testing is
recommended from 6 weeks of age

HIV DNA [A(I)]
HIV RNA [A(I)]
U p24 ag [CII]

HIV 
antibody 
testing

To diagnose HIV infection in mother or identify
HIV exposure of infant

A(I)

To diagnose HIV infection in children aged 18
months or more

A(I)

To identify HIV-antibody positive children aged
under 18 months and support a presumptive
clinical diagnosis of severe HIV disease to
allow initiation of ART

A(IV) a

To exclude HIV infection where HIV antibody
negative in children aged under 18 months
who are HIV exposed and never breastfed

A(I)

To exclude HIV infection where HIV antibody
negative in children aged under 18 months
who are HIV exposed and discontinued
breastfeeding for more than 6 weeks

A (IV)

a Children aged under 18 months who have positive HIV antibody tests include those who are
truly HIV-infected and those who have persisting maternal antibody but are uninfected. By the
age of 12 months most uninfected children have lost maternal antibody and positive antibody
testing at this time usually indicates HIV infection, although confirmatory testing at 18 months is
recommended.
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FIGURE 1. ESTABLISHING PRESENCE OF HIV INFECTION IN HIV EXPOSED CHILDREN AGED

UNDER 18 MONTHS IN RESOURCE-LIMITED SETTINGS TO FACILITATE ART AND HIV CARE

Non breastfed child Breastfed child

Diagnostic virological test from 6 weeks of age

Positive test result Negative test resultNegative test result 

Child is uninfected Child is infected Child remains at risk of
acquiring HIV infection

until complete cessation
of breastfeedinga

Refer for HIV treatment and
care including initiation of ART

Child develops signs or symptoms suggestive of HIV Child remains well

Diagnostic HIV testingb,c
Routine follow-up

testing as per national
programme

recommendationsd

Virological test not
readily available

HIV antibody test eVirological test positive

HIV antibody positive
Presumptive severe HIV disease

Refer for assessment for HIV treatment and care including initiation of ART

Child is infected

Virological test available

a The risk of HIV transmission remains if breastfeeding continues beyond 18 months of age.
b Infants over 9 months of age can be tested initially with HIV antibody test, as those who are HIV Ab

negative are not HIV infected, although still at risk of acquiring infection if still breastfeeding .
c In children older than 18 months antibody testing is definitive.
d Usually HIV antibody testing from 9-18 months of age.
e Where virological testing is not readily available HIV antibody testing should be performed, it may be

necessary to make a presumptive clinical diagnosis of severe HIV disease in HIV seropositive children
(see Box 1). Confirmation of diagnosis should be sought as soon as possible.

Non breasfed

Breastfed
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V. WHEN TO START ANTIRETROVIRAL
THERAPY IN INFANTS AND CHILDREN

The decision-making process for initiating ART in infants and children relies 
on clinical and immunological assessment. In order to facilitate scale-up 
to universal access to ART, WHO emphasizes the importance of clinical 

parameters. This approach aims at enabling all children needing treatment to 
receive it, even if the diagnosis of HIV is presumptive and if CD4 is not available. 
However, where possible, using the results of CD4 measurements is valuable, 
particularly for decisions about starting therapy in less sick children, and WHO 
encourages national programmes to increase access to CD4 measurement 
technologies. Decision-making about starting treatment is particularly important 
for children aged under 12 months as the probability of death in untreated HIV-
infected children is high: mortality rates of up to 40% by the age of 1 year have 
been reported (2,3,39,40). 

The decision about when to start ART should also involve evaluation of the 
social environment of the child who may need therapy. This should include the 
identification of a clearly defined caregiver who understands the prognosis of HIV 
and the implications of ART (i.e. lifelong therapy, non-adherence, administration, 
toxicities and storage of drugs). Access to nutritional support (see Section XIII) 
and family support groups, preferably including the identification of a secondary 
(back-up) informed caregiver is advised. The status of disclosure to the child and 
among the family are also important when making decisions about the initiation 
of ART.
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CLINICAL ASSESSMENT OF HIV-INFECTED CHILDREN

The WHO Paediatric Clinical Classification of HIV-related disease has recently been 
revised and is now harmonized with the adult classification system (Table 3).

TABLE 3. WHO CLASSIFICATION OF HIV-ASSOCIATED CLINICAL DISEASEa

Classification of HIV-associated clinical disease WHO clinical stage

Asymptomatic 1

Mild 2

Advanced 3

Severe 4

a Annex B provides further details on staging events and criteria for recognizing them.

Clinical staging is for use where HIV infection has been confirmed (i.e. serological 
and/or virological evidence of HIV infection). It is informative for assessment 
at baseline or entry into HIV care and can also be used to guide decisions on 
when to start CPT in HIV-infected children and other HIV-related interventions, 
including when to start, switch or stop ART in HIV-infected children, particularly 
in situations where CD4 is not available. Annex B provides further details of the 
specific staging events and the criteria for recognizing them.

A preliminary analysis of the revised WHO staging based on clinical signs at 
baseline and disease history in children enrolled in the Children with HIV 
Antibiotic Prophylaxis (CHAP) trial (41) showed that clinical stage without 
ART can predict mortality. However, this was dependent on the malnutrition 
criteria in the staging definitions (D. Gibb, unpublished observations, 2005). The 
clinical stage therefore indicates the urgency with which to start ART (Table 4). 
Treatment with a potent and efficient ARV regimen improves clinical status and 
effectively reverses the clinical stage. There is an urgent need for studies on the 
use of clinical criteria (i.e. clinical staging events on treatment) for when to switch 
the ARV regimen in the absence of viral load testing (see Section X). 
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IMMUNOLOGICAL ASSESSMENT OF HIV-INFECTED
CHILDREN

It is also possible to measure the immunological parameters of the HIV-infected 
child and assess the severity of HIV-related immunodeficiency in order to guide 
decision-making on the initiation of ART. The results of CD4 measurement 
should be used in conjunction with clinical assessment. The CD4 and the total 
lymphocyte count (TLC) in healthy infants who are not infected with HIV are 
considerably higher than those observed in uninfected adults and slowly decline 
to adult values by the age of about 6 years; percentage CD4+ (i.e. %CD4+) values 
vary less with age. In considering the results of immunological parameters, age 
must therefore be taken into account as a variable. In children under 5 years of 
age the absolute CD4 count tends to vary within an individual child more than 
%CD4+. Currently, therefore, the measurement of %CD4+ is thought to be 
more valuable in children under 5 years of age. Absolute CD4 counts and, to a 
lesser extent, %CD4+ values, fluctuate within an individual and values can vary 
with intercurrent illness, physiological changes, timing of test or test variability. 
Serial measurements are therefore more informative than individual values 
and also reflect trends over time. Where possible, these assessments should 
compare the same parameter; i.e. either absolute CD4 count or %CD4+. As 
with clinical status, immunological recovery occurs with successful ART. Because 
of the variability of both absolute CD4 counts and %CD4+, two values below 
threshold should, if possible, be obtained before the initiation of ART based on 
immunological criteria alone, particularly before starting a child on ART with no 
or mild symptoms of HIV (i.e. clinical stages 1 and 2) (5, 42-44). The results of 
CD4 measurement are also useful for monitoring responses to treatment.

The threshold CD4 levels for severe immunodeficiency (i.e. <25% for infants 
≤11 months, <20% for children aged 12−35 months, or <15% for children 
aged 3 years and above) (Table 5) are derived from longitudinal data on 
HIV-infected infants and children, and, except in children aged under 1 year, 
correspond to a 12-month mortality risk of 5% or less (45). It should be noted 
that in infants under 6 months of age the %CD4+ or the absolute CD4 count 
is less predictive of mortality, as there is a high risk of death even at high 
%CD4+ (e.g. CD4 ≥25% or 1500 cells/mm3). These data are based on studies 
in HIV-infected children in resource-rich countries. Studies aimed at validating 
these thresholds in infected children in resource-limited countries are urgently 
needed.(i) These thresholds also indicate the level at or below which ART is 

(i) In the United States of America, where virological testing in the neonatal period is 
routinely performed, in view of the poor predictive value of CD4 values most experts 
tend to start all HIV-infected infants on ART. 
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indicated. Where %CD4+ is not available, absolute CD4 count thresholds may 
be used (i.e. <1500 cells/mm3 for infants aged ≤11 months, <750 cells/mm3

for children aged 12−35 months, or <350 cells/mm3 for children aged 36−59 
months). For children aged 5 years and above the same cut-off value as in 
adults, i.e. <200 cells/mm3, can be used (Table 5). Asymptomatic HIV-infected 
children (i.e. those with clinical stage 1 and 2 disease) should be considered for 
ART when immunological values fall to near the described threshold values. 
A drop below threshold values should be avoided. It should be emphasized 
that severe HIV-related disease always requires ART, irrespective of whether 
defined clinically or immunologically. Advanced HIV disease also requires the 
initiation of ART, again whether defined clinically or immunologically (see Table 
3 and Annex C). However, in children aged 12 months and above with clinically 
advanced HIV disease who have specific clinical stage 3 conditions, including
tuberculosis, lymphocytic interstitial pneumonia, thrombocytopenia and oral 
hairy leukoplakia, CD4 measurements are useful in determining the immediate 
need for therapy: a CD4 level >20% in children aged 12–35 months or >15% 
or >200 cells/mm3 in children aged 5 years and above may suggest that it is 
reasonable to delay the start of ART. For children with pulmonary or lymph node
tuberculosis, the result of CD4 measurement and clinical status should serve as 
a guide as to whether ART is urgently required or can be delayed (Section XII). 
Annex C provides the WHO revised immunological classification. 

As in HIV-infected adults the total lymphocyte count (TLC) significantly predicts 
the risk of mortality in HIV-infected children (46). The recommended thresholds 
(i.e. a TLC of <4000 cells/mm3 for children aged ≤11 months, <3000 cells/mm3

for children aged 12−35 months, <2500 cells/mm3 for children aged 3−5 years, 
<2000/mm3 for children aged 5−8 years) (Table 6) define similar mortality risks 
to those of the CD4 thresholds (47). As for the %CD4+ and the absolute CD4 
count, the predictive value of TLC for mortality in very young children (i.e. under 
6 months of age) is poor, as high mortality can occur even at high TLC values. In 
situations where CD4 measurements are not available, TLC may be used as an 
indication of the need to initiate ART in infants or children aged up to 8 years 
with WHO paediatric clinical stage 2 disease. 

The figure in Annex D illustrates the 12-month mortality risk at selected thresholds 
for %CD4+, absolute CD4 count and TLC. 
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Table 4 summarizes the recommendations for initiating ART in HIV-infected infants 
and children according to the clinical stage and the availability of immunological 
markers. Table 5 lists the CD4 criteria for severe immunodeficiency and Table 6 
shows the TLC criteria for initiating ART in infants and children. 

TABLE 4. RECOMMENDATIONS FOR INITIATING ART IN HIV-INFECTED INFANTS AND CHILDREN

ACCORDING TO CLINICAL STAGE AND AVAILABILITY OF IMMUNOLOGICAL MARKERS

WHO 
paediatric 

stage

Availability 
of CD4 cell 

measurements

Age-specific treatment recommendation 
[A (II)]*

≤11 months ≥12 months

4a CD4 b

Treat all
No CD4

3a Treat all Treat all, CD4-guided
in those children

with TB,c LIP, OHL,
thrombocytopenia

No CD4 Treat all c

2 CD4 b CD4-guidedd

No CD4 TLC- guided d

1 CD4 b CD4-guided d

No CD4 b Do not treat

* Strength of recommendation/level of evidence.
a Stabilize any opportunistic infection before initiation of ART.
b Baseline CD4 is useful for monitoring ART even if it is not required to initiate ART.
c In children with pulmonary or lymph node tuberculosis the CD4 level and clinical status should

be used to determine the need for and timing of initiation of ART in relation to tuberculosis
treatment (see Section XII).

d Refer to Table 5 for CD4 and table 6 for TLC values.
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TABLE 5. CD4 CRITERIA FOR SEVERE HIV IMMUNODEFICIENCY

Immunological 
markera

Age-specific recommendation to initiate ARTb

[A (I)]*

11 months 12 months to 
35 months

36 months to 
59 months

5 years

%CD4+c <25% <20% <15% <15%

CD4 countc <1500 cells/mm3 <750 cells/mm3 <350 cells/mm3 <200 cells/mm3

* Strength of recommendation/level of evidence.
a Immunological markers supplement clinical assessment and should therefore be used in combination

with clinical staging. CD4 is preferably measured after stabilization of acute presenting conditions.
b ART should be initiated by these cut-off levels, regardless of clinical stage; a drop of CD4 below these

levels significantly increases the risk of disease progression and mortality.
c %CD4+ is preferred for children aged <5 years.

TABLE 6. TLC CRITERIA FOR SEVERE HIV IMMUNODEFICIENCY REQUIRING INITIATION OF ART;
SUGGESTED FOR USE IN INFANTS AND CHILDREN WITH CLINICAL STAGE 2 AND WHERE CD4
MEASUREMENT IS NOT AVAILABLE

Immunological 
markera

Age-specific recommendation to initiate ARTb

[C (II)]*

11 months 12 months to
35 months

36 months to
59 months

5 to 8 years c

TLC <4000 cells/mm3 <3000 cells/mm3 <2500 cells/mm3 <2000 cells/mm3

* Strength of recommendation/level of evidence.
a Immunological markers supplement clinical assessment and should therefore be used in combination

with the clinical staging.
b A drop of TLC below these levels significantly increases the risk of disease progression and mortality.
c There are fewer data available on which to base recommendations on the use of TLC for decision-

making in children aged over 8 years.

An assessment of viral load (e.g. using plasma HIV-1 RNA levels) is not considered 
necessary before starting therapy. Because of the cost and complexity of viral 
load testing, WHO does not currently recommend its routine use in order to 
assist with decisions on when to start therapy in resource-limited settings. It is 
hoped, however, that increasingly affordable methods of determining viral load 
will become available so that this adjunct to treatment monitoring can be more 
widely employed.
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CRITERIA FOR STARTING ART IN INFANTS AND
CHILDREN WITH PRESUMPTIVE DIAGNOSIS OF SEVERE
HIV DISEASE

For situations where access to virological testing is not yet available, WHO, guided 
by expert opinion, has developed clinical criteria for diagnosing presumptively 
severe HIV disease in children under 18 months of age, in order to allow 
appropriate management of potentially HIV-infected children. Presumptive clinical 
diagnosis of severe HIV-related disease warrants the appropriate management of 
the presenting acute illnesses first and institution of, or referral for, management 
of presumed HIV infection, which may include the initiation of ART. The use of 
a presumptive clinical diagnosis of infection in a child aged under 18 months for 
the initiation of ART should be accompanied by immediate efforts to establish 
the HIV diagnosis with the best nationally or locally available test for age but at 
the latest with HIV antibody testing at 18 months of age. Decisions on further 
treatment should be adjusted at that time in accordance with the results. 

In infants and children who have been started on ART on the basis of a 
presumptive clinical diagnosis of severe HIV disease the therapy should be closely 
monitored. ART should be stopped in infants and children where HIV infection 
can be confidently ruled out and who are no longer exposed to HIV (i.e. through 
breastfeeding from an HIV-infected mother). 

The initiation of ART on the basis of a presumptive clinical diagnosis of severe 
HIV disease is not recommended for use by clinical care providers who are not 
appropriately trained in HIV care or the administration of ART. The use of clinical 
criteria to make a presumptive diagnosis of HIV infection is not needed in children 
aged 18 months and above as antibody testing establishes their HIV infection 
status. 

Box 1 lists the criteria for the presumptive clinical diagnosis and Box 2 summarizes 
the WHO recommendations for starting ART in infants and children.
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BOX 1. CLINICAL CRITERIA FOR PRESUMPTIVE DIAGNOSIS OF SEVERE HIV DISEASE IN INFANTS

AND CHILDREN AGED UNDER 18 MONTHS REQUIRING ART IN SITUATIONS WHERE VIROLOGICAL

TESTING IS NOT AVAILABLE

[B (IV)]*

A presumptive diagnosis of severe HIV disease should be made if:
 the infant is confirmed as being HIV antibody-positive

and
 diagnosis of any AIDS-indicator condition(s)a can be made

or
 the infant is symptomatic with two or more of the following:

– oral thrush;b

– severe pneumonia;b

– severe sepsis.b

Other factors that support the diagnosis of severe HIV disease in an HIV-seropositive
infant include:
 recent HIV-related maternal death or advanced HIV disease in the mother;
 %CD4+ <20.c

Confirmation of the diagnosis of HIV infection should be sought as soon as possible.

* Strength of recommendation/level of evidence
a AIDS indicator conditions include some but not all HIV paediatric clinical stage 4 conditions

such as Pneumocystis pneumonia, cryptococcal meningitis, HIV wasting, Kaposi sarcoma,
extrapulmonary tuberculosis.

b As per IMCI definition:

Oral thrush: Creamy white to yellow soft small plaques on red or normally coloured
mucosa which can often be scraped off (pseudomembranous), or red patches on tongue,
palate or lining of mouth, usually painful or tender.

Severe pneumonia: Cough or difficult breathing in a child with chest indrawing, stridor
or any of the IMCI general danger signs; i.e. lethargic or unconscious, not able to drink
or breastfeed, vomiting, and presence or history of convulsions during current illness;
responding to antibiotics.

Severe sepsis: Fever or low body temperature in a young infant with any severe sign,
e.g. fast breathing, chest indrawing, bulging fontanelle, lethargy, reduced movement, not
feeding or sucking breast milk, convulsions.

c It is unclear how often CD4 is lowered in the above conditions in HIV-uninfected children.
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BOX 2. SUMMARY OF WHO RECOMMENDATIONS FOR ART INITIATION IN INFANTS AND CHILDREN

1. Infants and children with established HIV infection (as per Section IV) should be
started on ART if they have:

 WHO paediatric clinical stage 4 disease (irrespective of CD4);

 WHO paediatric clinical stage 3 disease (irrespective of CD4, although
it may add guidance); for children aged over 12 months with
tuberculosis, lymphocytic interstitial pneumonia, oral hairy leukoplakia or
thrombocytopaenia, ART initiation may be delayed if CD4 is available and
above threshold valuesa for initiating ART;

 WHO paediatric clinical stage 2 disease and CD4 or TLC b value at or below
threshold; a

 WHO paediatric clinical stage 1 disease and CD4 value at or below
threshold.a

2. If virological testing is not available to confirm HIV infection, HIV antibody-
positive infants and children aged under 18 months should be considered for ART
if they have clinically diagnosed presumed severe HIV disease.c

a Threshold values for CD4 are provided in Table 5.
b Threshold values for TLC are provided in Table 6. TLC is useful for decision-making for of infants

and children with clinical stage 2 and should only be considered where CD4 measurement is not
available.

c Criteria for clinical diagnosis of presumptive severe HIV disease are provided in Box 1.
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CONSIDERATIONS FOR TREATMENT USING A PUBLIC
HEALTH APPROACH

Countries are encouraged to use a public health approach to support and 
facilitate wider access to ART. Among the key tenets of this approach are 
standardization and simplification of ARV regimens. It is therefore suggested that 
countries select a limited number of first-line regimens and suitable second-line 
regimens, recognizing that individuals who cannot tolerate or fail the first-line 
and second-line regimens may require input from more experienced physicians. 
The use of three ARV medications is currently the standard treatment for HIV 
infection in order to achieve the best possible suppression of viral replication 
and to arrest the progression of HIV disease. It is important to maximize the 
durability and efficacy of any first-line regimen by incorporating approaches to 
support adherence. 

When appropriate ARV regimens are being selected for the national formulary, 
programme-level factors should be taken into consideration. These include: 

ability to treat all ages;

suitability of drug formulation, particularly for infants and young 
children and caregivers, including, where possible, licensing approval 
by national drug regulatory authorities for the product and the 
recommended dose;

toxicity profile, including teratogenicity; 

laboratory monitoring requirements;

potential for maintenance of future treatment options; 

anticipated patient adherence (including consideration of drug 
regimens taken by parents or caregivers, as appropriate); 

prevalent coexisting conditions (e.g. coinfections, malnutrition, 
malaria, TB, possibly hepatitis B and C); 

VI. WHAT TO START − RECOMMENDED
FIRST-LINE ARV REGIMENS IN
INFANTS AND CHILDREN
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availability and cost-effectiveness;

capacity of drug procurement and supply systems.

The choice of an appropriate ARV regimen may be further influenced by: access 
to a limited number of ARV drugs in forms suitable for the treatment of infants 
and young children (see special considerations below); limited health service 
infrastructures (including human resources); and the presence of varied HIV 
types (e.g. HIV-2).

CONSIDERATIONS FOR DRUG FORMULATIONS AND DOSES
FOR CHILDREN

Quality-assured(i) ARV drugs in fixed-dose combinations (FDCs),(ii) or blister 
packs(iii) are mostly used in adults and older children. It is to be hoped that they 
increasingly become available in the future for administration to younger children. 
Once-daily dosing has become available for some adult ARV combinations 
and further simplifies drug regimens. The advantages of FDCs and once-daily 
dosing include improved adherence which, in turn, limits the emergence of drug 
resistance and simplifies ARV storage and distribution logistics. 

WHO strongly encourages the development of formulations appropriate for 
paediatric use, particularly solid formulations (e.g. crushable, dispersible, 
granular, scored tablets or capsules that can be opened) in doses that can 
be used by paediatric patients under 14 kg.

Syrups and solutions remain necessary for treating infants and very young children 
who cannot swallow whole tablets or capsules but they have shortcomings, 
which may include limited availability, high cost, storage difficulties, reduced 
shelf-life, alcohol excipient and poor palatability. As children become older it 
is preferred to give solid formulations (parts of scored tablets or combination 
preparations; see WHO/UNICEF meeting report on paediatric ARV formulations 
at http:/ /www.who.int /3by5/paediatric /en /index.html). For some ARVs, 

(i) In the context of this document, quality-assured medicines assembled in fixed-dose 
combinations (FDCs) include individual products deemed to meet international standards 
for quality, safety and efficacy. For WHO’s work on the prequalification of ARVs, see: 
http://www.who.int/3by5/amds/en/

(ii) FDCs include two or more active pharmacological products in the same pill, capsule, 
granules, tablet or solution.

(iii) A blister pack is a plastic or aluminium blister containing two or more pills, capsules or 
tablets.
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capsules and tablets are available in sufficiently low doses to enable accurate 
dosing for children. The pharmacokinetics of some crushed tablets or sprinkled 
capsule contents have been evaluated. However, many drugs do not have solid 
formulations in doses appropriate for paediatric use, and some solid formulations 
do not have all the drug components evenly distributed in the tablets, while 
others lack pharmacokinetic data to enable accurate dosing. National drug 
regulatory authorities should consider these factors when making decisions on 
licensing products for use in children. 

While satisfactory virological and immunological benefits in children receiving 
an adult fixed-dose combination of stavudine/lamivudine/nevirapine (d4T/3TC/
NVP) tablets in fractions were reported from Thailand (48) and Uganda (49), the 
use of tablets that require cutting up, particularly unscored tablets, can result 
in the underdosing or overdosing of children, and this may lead to an increased 
risk of resistance or toxicity. Moreover, the doses cannot easily be adjusted as 
the children grow, which may further contribute to underdosing. The splitting 
of adult-dose solid formulation ARVs, while suboptimal, may, however, be the 
only currently available option for the treatment of children as soon as feasible 
(usually when a weight of 10−12 kg is achieved), and may be considered when no 
alternatives are available. The use of tablet cutters is beneficial but it is preferable 
not to cut tablets to fractions below a half. Pharmacokinetic studies in Malawian 
children confirm that the use of single-drug liquid formulations is better than 
splitting adult FDCs for smaller children (50). 

Dosing in children is usually based on either body surface area or weight (51). 
As these change with growth, drug doses must be adjusted in order to avoid 
the risk of underdosage. Standardization is important and it is desirable to 
provide health care workers with tables of simplified drug doses that can be 
administered. Such tables may vary between localities in accordance with the 
availability of ARV drugs and formulations in the countries concerned. WHO has 
developed prototype dosing tables based on weight, and tools to assist countries 
with the standardization and calculation of drug doses(i) (Annex E). Fixed-dose 
formulations for children became available in late 2005; they include d4T/3TC/
NVP in different strengths, although they are not yet approved by stringent 
regulatory authorities.

FDC of standard first and second line ARV regimens are urgently needed 
for younger children.

(i) A web-based tool to assist in development of dosing tables for national programmes 
should be available on the WHO website from mid 2006.
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CONSIDERATIONS FOR THE CHOICE OF A FIRST-LINE
REGIMEN

Studies of antiretroviral therapy in children demonstrate that similar improvements 
to those obtained in adults are seen in morbidity, mortality and surrogate markers 
with many different potent ARV regimens (39, 52-55). The preferred option when 
choosing a first-line regimen for infants and children is two nucleoside reverse 
transcriptase inhibitors (NRTIs) plus one non-nucleoside reverse transcriptase 
inhibitor (NNRTI) (Box 3). These drugs prevent HIV replication by inhibition of the 
action of reverse transcriptase, the enzyme that HIV uses to make a DNA copy of 
its RNA. The technical reference group based this decision on available evidence, 
clinical experience and programmatic feasibility for the wider introduction of ART 
to infants and children in resource-limited settings. NRTI/NNRTI-based regimens 
are efficacious and generally less expensive; generic formulations are more often 
available and a cold chain is not required. In addition, they preserve a potent 
new class (i.e. protease inhibitors [PIs]) for the second line. The disadvantages 
include different half-lives, the fact that a single mutation is associated with 
resistance to some drugs (e.g. lamivudine [3TC], NNRTIs), and, in respect of the 
NNRTIs, a single mutation can induce resistance to all currently available drugs 
in the class. 

Active components of these regimens may include a thymidine analogue NRTI 
(i.e. stavudine [d4T], zidovudine [AZT]) or a guanosine analogue NRTI (i.e. 
abacavir [ABC]), combined with a cytidine analogue NRTI, (i.e. lamivudine [3TC] 
or emtricitabine [FTC]) and an NNRTI (i.e. efavirenz [EFV] or nevirapine [NVP]). 
A caveat is that EFV is not currently recommended for use in children under 3 
years of age because of a lack of appropriate dosing information, although these 
matters are under study. For such children, consequently, NVP is the recommended 
NNRTI. Additional concerns about NNRTIs as components of first-line regimens 
relate to their use in adolescents (see Section XIV); these include the teratogenic 
potential of EFV in the first trimester of pregnancy and the hepatotoxicity of NVP 
in adolescent girls with CD4 absolute cell counts >250/mm3. The available data 
on infants and children indicate a very low incidence of severe hepatotoxicity for 
NVP without association with CD4 count (56).
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BOX 3. SUMMARY OF RECOMMENDED PREFERRED FIRST-LINE ARV REGIMENS FOR INFANTS AND

CHILDREN

Regimen of 2 NRTI plus 1 NNRTI:a

[A (II)]*

AZT b + 3TC c + NVP d / EFV e

d4T b + 3TC c + NVP d /EFV e

ABC + 3TC c + NVP d / EFV e

* Strength of recommendation/level of evidence.
a The use of AZT, d4T, ABC with 3TC results in several possible dual nucleoside combinations

(see following section on choice of NRTI).
b AZT should not be given in combination with d4T.
c Where available, FTC can be used instead of 3TC in children over 3 months of age.
d NVP should be used with caution in postpubertal adolescent girls (considered as adults for

treatment purposes) with baseline CD4 absolute cell counts >250/mm3.
e EFV is not currently recommended for children under 3 years of age and should be avoided in

postpubertal adolescent girls who are either in the first trimester of pregnancy or are sexually
active and not receiving adequate contraception.

The use of a triple NRTI regimen (i.e. AZT/d4T + 3TC + ABC) can be considered 
as an option for simplifying initial therapy in special circumstances (Box 4). A 
concern is the somewhat lower virological potency of this regimen compared 
to a two-class triple drug combination in adult studies (57-60) and therefore 
its use is currently restricted to special circumstances, in particular for infants 
and children receiving TB treatment, a situation where NVP may not be an 
optimal choice because of drug interactions with rifampicin (see Section XII). 
Another possible indication for the use of a triple NRTI regimen is the treatment 
of pregnant adolescent girls with CD4 absolute cell counts >250/mm3. This 
regimen, especially where combined in a single pill, could also be considered in 
adolescents with anticipated or documented poor adherence (see Section XIV). 
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BOX 4. RECOMMENDED ALTERNATIVE ARV REGIMEN FOR INFANTS AND CHILDREN TO SIMPLIFY

MANAGEMENT OF TOXICITY, COMORBIDITY AND DRUG-DRUG INTERACTION

Regimen of triple NRTI: 
[C (III)]*

AZT/ d4Ta + 3TCb + ABC

* Strength of recommendation/level of evidence.
a AZT should not be given in combination with d4T.
b Where available, FTC can be used instead of 3TC in children over 3 months of age.

CHOICE OF NRTIS
The drugs from the NRTI class recommended for children within the public health 
approach are described below.

Lamivudine (3TC), is a potent NRTI with an excellent record of efficacy, safety 
and tolerability in HIV-infected children and is a core component of the dual 
NRTI backbone of therapy. It is usually given twice daily in children and has been 
incorporated into a number of FDCs. 

Emtricitabine (FTC) is a newer NRTI that has recently been included in WHO’s 
recommended first-line regimens for adults as an option and is also available 
for use in children. FTC is structurally related to 3TC and shares its resistance 
profile (61). Where available it can be used in children over 3 months of age as 
an alternative to 3TC.

The choice between d4T, AZT or ABC to be combined with 3TC should be made 
at the country level on the basis of local considerations but it is recommended 
that at least two of these NRTIs be available to allow the substitution of one drug 
for the other should there be toxicity. 

Stavudine (d4T) is an NRTI that is initially better tolerated than AZT and does not 
require haemoglobin or laboratory monitoring. However, among the NRTIs it has 
been consistently most associated with lipoatrophy (62) and lactic acidosis. In 
addition, elevated hepatic transaminases and pancreatitis have been observed. 
d4T can also cause peripheral neuropathy, although these complications appear 
to be less common in children than in adults (63, 64). d4T liquid formulations 
require a cold chain and the capsule size starts at 15 mg only. While fewer 
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laboratory monitoring requirements may be a good reason to favour d4T over 
AZT as the chosen NRTI component, in particular during the rapid scale-up of 
programmes, the considerable risk of lipoatrophy in children treated with d4T-
containing regimens remains. National programmes may therefore need to take 
into account the comparative short-term and long-term toxicities of first-line 
options (see Section VIII) and introduce measures for the close monitoring of 
drugs associated with an increased risk for toxicities. It is worth emphasizing 
that d4T and AZT should never be used together because of proven antagonism 
between them (65, 66) (Box 5). 

Zidovudine (AZT) is generally well tolerated in children but has been associated 
with metabolic complications of therapy, although to a lesser extent than d4T. 
Initial drug-related side-effects are more frequent with AZT and the drug can 
cause severe anaemia and neutropenia; haemoglobin monitoring before and 
during treatment with AZT is thus useful. This is particularly important in areas 
with stable malaria or where malnutrition is common and anaemia is highly 
prevalent in young children. Large volumes of AZT liquid formulation are often 
poorly tolerated. d4T can be substituted for AZT in the event of intolerance to the 
latter and vice versa, except in cases of suspected lactic acidosis, where neither 
drug should be restarted. As noted above, AZT should not be administered in 
combination with d4T.

Abacavir (ABC), has been included in these revised paediatric guidelines as 
an alternative NRTI in first-line therapy, representing a change from the 2003 
guidelines that recommended reserving the use of ABC as part of second-line 
regimens. Clinical trial results in antiretroviral-naive persons demonstrating 
efficacy, availability of ABC in paediatric formulation, and the resulting potential 
to deliver family-based care of HIV-infected parents and children with ABC/3TC, 
offset concerns about introducing an additional first-line drug. Reports from a 
randomized, partly blind multicentre trial comparing dual NRTI regimens (PENTA-
5) (67) have shown that ABC-containing dual NRTI regimens (ABC/3TC or ABC/
AZT) are more effective than regimens containing AZT + 3TC in children with 
HIV-1 who have not been previously treated. The results have also suggested a 
similar safety profile in children to that in adults, with very little haematological 
toxicity. NRTI combinations containing ABC therefore provide a good NRTI 
backbone for use with NNRTIs or as part of a triple nucleoside regimen. Of 
all the NRTI drugs, ABC has the least effect on mitochondrial DNA (68) and 
would be the preferred substitute for d4T in children developing lactic acidosis 
while receiving a d4T-containing regimen. ABC could also be substituted for 
AZT in the event of intolerance. However, ABC is associated with a potentially 
fatal hypersensitivity reaction in about 3% of children who receive it (67). In 
infants and children suspected of having a hypersensitivity reaction, ABC should 
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be stopped and not restarted (see Section VIII). Children and/or their caregivers 
should be advised about the risk of this serious hypersensitivity reaction and 
the need to consult their care provider immediately if signs or symptoms of a 
hypersensitivity reaction occur. 

Tenofovir (TDF), is another drug that has been incorporated as an effective 
option for first-line regimens in adults. Because of concerns about the limited 
data on safety and toxicity (i.e. bone mineralization and potential renal toxicity) 
the use of TDF in children is not encouraged until further data become available. 
TDF is generally well tolerated (69), although there have been reports of renal 
insufficiency in adult patients receiving it (70-72). A study in 16 HIV-infected 
children (age range 6.4 to 17.9 years) on 12-month treatment comparing TDF and 
d4T reported that TDF did not impair bone mineral accrual while demonstrating 
a good immunological response to ART (73). However, a paediatric study in 
HIV-infected antiretroviral-experienced children (age range 8.3 to 16.2 years) 
demonstrated a decrease of more than 6% in bone mineral density in about 
30% of those evaluated after 48 weeks of TDF therapy, thus potentially limiting 
the use of TDF among prepubertal children (74). 

Didanosine (ddI) is an adenosine nucleoside analogue NRTI. Its use is usually 
reserved for second-line regimens (see Section XI). 

Box 5. Summarizes the NRTI drug combinations that should be avoided. 
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BOX 5. NRTI DRUG COMBINATIONS TO BE AVOIDEDa

d4T + AZT - both drugs work through common metabolic pathways [A(I)]*
d4T + ddIb - these drugs have overlapping toxicities [A(I)]*
TDF + 3TC + ABCc

TDF + 3TC + ddId

TDF + ddI + NNRTIe

these regimens are associated with a high 
incidence of early virologic failure [A(III)] *

* Strength of recommendation/level of evidence
a Based on data from studies performed in adults.
b Didanosine (ddI) is an adenosine analogue NRTI which is generally reserved for second-line

regimens (see Section XI).
c Data from three clinical trials in adults involving the combination of TDF + 3TC + ABC

demonstrated high rates of virological failure and drug resistance. Given these concerns and the
lack of clinical data, this NRTI backbone should not be used in treatment-naïve patients. Another
report confirms that ABC and TDF select for the K65R mutation, which reduces susceptibility to
both drugs (75).

d A pilot study using this regimen resulted in a high incidence of K65R mutation and virologic
failure (76).

e Source: references (77-80).
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CHOICE OF NNRTIS
NNRTI-based regimens are now the most widely prescribed combinations for 
initial therapy. They are potent, i.e. they rapidly reduce the viral load, but are 
inactive with respect to HIV-2 and group O of HIV-1, and a single mutation can 
induce cross-class resistance. The NNRTIs efavirenz (EFV) and nevirapine (NVP) 
have both demonstrated clinical efficacy when administered in appropriate 
combination regimens in children. However, differences in toxicity profile, the 
potential for interaction with other treatments, a lack of dosing information 
for EFV in young children, and cost are factors that need to be taken into 
consideration when choosing an NNRTI (81-88).

Efavirenz (EFV) is not currently recommended for use in infants and children under 
3 years of age because there is no established dosing. EFV is primarily associated 
with toxicities related to the central nervous system (CNS), teratogenicity and 
rash. Rash is more frequent in children than adults, is generally mild, and usually 
does not require discontinuation of therapy. The CNS symptoms typically abate 
after 10 to 14 days in the majority of patients; observational studies have revealed 
transient CNS disturbance in 26% to 36% of children receiving EFV (55, 88). EFV 
should be avoided in children with a history of severe psychiatric illness, where 
there is a potential for pregnancy (unless effective contraception can be assured) 
and during the first trimester of pregnancy. In these situations, NVP may be the 
better choice (see below). EFV may be considered as the NNRTI of choice in 
children with TB/HIV coinfection (see Section XII).

Nevirapine (NVP) should only be given in combination with other antiretrovirals, 
except when used for single-dose prophylaxis to reduce the risk of perinatal HIV 
transmission. NVP has a higher incidence of rash than other ARVs. NVP-related 
rash may be severe and life-threatening, including Stevens-Johnson syndrome, 
and, as noted above, NVP is also associated with a rare but potentially life-
threatening risk of hepatotoxicity. In these situations, NVP should be permanently 
discontinued and not restarted (see Sections VIII and IX). This makes the drug less 
suitable for treating children who use other hepatotoxic medications, or drugs 
that can cause rash, or both, such as rifampicin for the treatment of tuberculosis. 
There are limited data on the use of NVP in children coinfected with HIV and 
hepatitis B. NVP is currently the only NNRTI syrup available for infants. It also 
exists as part of three-drug FDCs which could be used for older children when 
quality-assured formulations of proven bioequivalence are available.

NVP may be the preferred choice in adolescent girls when there is potential 
for pregnancy, or during the first trimester of pregnancy when EFV should be 
avoided because of its potential teratogenic effect. However, symptomatic NVP-
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associated hepatotoxicity or serious rash, while uncommon, is more frequent in 
women than in men, and is more likely to be seen in antiretroviral-naive women 
with higher CD4 cell counts (>250 cells/mm3). Thus, NVP should be used with 
caution in adolescent girls with CD4 counts between 250 and 350 cells/mm3;
if used in such adolescent girls, careful monitoring is needed during the first 12 
weeks of therapy, preferably including liver enzyme monitoring. 

Limited data indicate that both EFV and NVP may interact with estrogen-based 
contraceptive pills. Because exposure to EFV should be avoided in the first 
trimester of pregnancy it is recommended that sexually active adolescent girls 
receiving EFV consistently use barrier methods to prevent pregnancy in addition 
to or instead of oral contraceptives. Studies are in progress to evaluate interactions 
between medroxyprogesterone acetate and selected PI and NNRTI drugs. 

Annex E provides more detailed information on dosing, preparations, storage 
and special instructions on the administration of the above-listed drugs.

USE OF PROTEASE INHIBITORS (PIS) IN INITIAL THERAPY

It is recommended that the PI class of drugs be reserved for second-line 
therapy because the use of PIs in an initial treatment regimen compromises any 
subsequent second-line regimen. Until further data become available, this also 
holds true in situations where single-dose NVP has been used for PMTCT (see 
Section VII). Currently available PIs are described in more detail in Section XI. 
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ART IN INFANTS EXPOSED TO ARVS THROUGH
INTERVENTIONS TO PREVENT MOTHER-TO-CHILD
TRANSMISSION

If a mother has received ARVs during pregnancy, either for prevention of 
transmission of the virus to her infant or for her own disease, there is a possibility 
that the infant may become infected with drug-resistant virus. Additionally, 
resistance could be induced de novo in an infected infant who is exposed to 
an ARV drug being used for prevention (i.e. the infant component of MTCT) 
before the infection status of the infant is known. This is a particular problem 
if NVP or 3TC has been used, either alone or as a component of a two-drug 
regimen, for prevention of MTCT, because a single point mutation is associated 
with resistance to each of these drugs (89, 90). In HIVNET 012, following single-
dose NVP, 46% of infected infants had NNRTI-associated mutations (primarily 
the Y181C mutation, which may not always be associated with cross-resistance 
to EFV). As has been observed in mothers, these mutations fade with time 
but may persist as minor viral subpopulations (89). It is not known whether 
ARV choices should be modified for infants who have been exposed to ARVs 
used for PMTCT. Studies in children are in progress (i.e. South Africa NEVEREST 
study and Botswana) or are planned (i.e. multicountry PACTG 1060), as they are 
in mothers, to investigate whether single-dose NVP prophylaxis compromises 
subsequent ART with NNRTI-based regimens. WHO recognizes the urgency 
of such research. However, until there are data allowing these questions to 
be definitively answered, children who require ART and who have previously 
received single-dose NVP or 3TC as part of PMTCT should be considered eligible 
for NNRTI-based regimens and should not be denied access to life-sustaining 
therapy. 

VII. CONSIDERATIONS FOR ART IN
INFANTS PREVIOUSLY EXPOSED TO
ARV DRUGS
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ONGOING EXPOSURE TO ARVS DUE TO MATERNAL
ART IN BREASTFEEDING INFANTS

The penetration of ARVs into human breast milk in lactating women has not 
been quantified for most ARVs. Although some ARVs, such as NVP, AZT and 
3TC, are known to be present in breast milk, the concentration and quantity 
of drug ingested by infants would be less than those needed to achieve 
therapeutic levels(30, 81). Consequently, if a breastfeeding infant is ill enough 
to require ART, the administration of ARVs at standard paediatric doses should 
be initiated regardless of whether the mother is receiving ART, but closer 
monitoring of the infant for potential toxicity should be considered. Because of 
the benefits of breastmilk, continued breastfeeding should be encouraged. In 
addition, it is possible that the ingestion of subtherapeutic levels of some ARVs 
by breastfeeding infants could lead to the development of drug resistance in 
the infant’s virus, diminishing the efficacy of the prescribed paediatric regimen, 
but there are currently insufficient data to make recommendations. 

Box 6 summarizes the recommendations on ART in infants with previous or 
continuing exposure to ARVs. 

BOX 6. SUMMARY OF RECOMMENDATIONS ON ART IN INFANTS AND CHILDREN EXPOSED TO ARV
DRUGS [B (IV)]*

 Infants who were exposed to ARVs
for prevention of mother-to-child
transmission, either the maternal or
infant component,
and/or

 Breastfeeding infants who are exposed
to antiretroviral drugs because of
maternal ART

should be considered eligible for the
standard 2 NRTIs + 1 NNRTI first-
line ARV regimen using the same
doses and criteria as are outlined in
Sections V and VI.

Research is urgently needed to identify the efficacy of ART in infants with previous or
continuing exposure to ARVs.

* Strength of recommendations/ level of evidence.
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It is sometimes difficult to differentiate between complications of HIV disease 
and toxicity (also known as adverse events) secondary to ARV drugs used 
for the management of HIV infection or drug-drug interactions. Alternative 

explanations for toxicity must be excluded before concluding that it is secondary 
to the ARV drugs. Such explanations for an observed toxicity could include 
a concurrent infectious process (e.g. common childhood illnesses including 
hepatitis A virus infection in a child with symptoms of hepatitis, or malaria in a 
child with severe anaemia), or a reaction to a non-ARV drug that is being given 
concurrently with ARV drugs (such as isoniazid-induced hepatitis in a child on
tuberculosis treatment or co-trimoxazole-induced rash in a child receiving CPT). 
Adverse reactions that have a non-ARV drug etiology do not require the ARV 
drug to be changed. However, because of the risk of potentially life-threatening 
hepatotoxicity associated with NVP, hepatic dysfunction of any etiology requires 
careful consideration be given to the discontinuation of NVP. 

Although there are fewer data on ARV drug toxicity in children than in adults, 
the full spectrum of ARV toxicities observed in adults has also been reported in 
children (91). However, some toxicities are less common in children than in adults 
(e.g. NVP-related symptomatic hepatotoxicity is rare in children), while others are 
more common in children than adults (e.g. EFV-related rash) or occur only in 
children (e.g. TDF-related loss of bone density). More attention should be paid to 
pharmacovigilance and post-marketing surveillance in paediatric populations.

Drug-related adverse events may be acute, occurring soon after a drug has been 
administered; they may be subacute, occurring within 1 to 2 days of administration; 
or they may be late, occurring after prolonged drug administration. Such adverse 
events may vary in severity from mild to severe and life-threatening. Experience 
with ARV drugs has led to the recognition of several types of distinct adverse 
drug effects that may be most common with certain ARV drugs or drug classes, 
including:

haematological adverse events associated with drug-induced 
bone-marrow suppression, most commonly seen with AZT therapy 
(anaemia, neutropenia and, more rarely, thrombocytopenia);

mitochondrial dysfunction, primarily seen with the NRTI drugs, including 
lactic acidosis, hepatic toxicity, pancreatitis and peripheral neuropathy 

VIII. ANTIRETROVIRAL DRUG TOXICITY
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(the NRTIs differ in their ability to affect mitochondrial function, d4T 
having greater toxicity than AZT and 3TC or ABC even less so);

lipodystrophy and metabolic abnormalities, primarily seen with d4T 
and the PI class, and to a lesser degree with certain other NRTI drugs 
(abnormalities include fat maldistribution and body habitus changes, 
hyperlipidaemia; hyperglycaemia, insulin resistance, diabetes mellitus, 
osteopaenia, osteoporosis and osteonecrosis);

allergic reactions such as skin rashes and hypersensitivity reactions, 
more common with the NNRTI drugs but also seen with certain NRTI 
drugs, such as ABC.

Toxicity can be monitored clinically on the basis of child/guardian reporting and 
physical examination, and can also be assessed by means of a limited number 
of laboratory tests, depending on the specific ARV combination regimen that 
is utilized and the health care setting. Routine laboratory monitoring, although 
desirable, is not required and cannot be carried out in many decentralized 
facilities.

The management of the patient and the decision about the potential need to 
stop drugs or to substitute(i) a new ARV drug for a drug associated with toxicity 
largely depends on the ability to attribute the toxicity to a specific ARV drug in 
the treatment regimen and on the severity of the toxicity symptoms (Box 7). 
Given the limited number of ARV drugs and drug combinations available in 
resource-limited settings, it is preferable to pursue drug substitutions where 
feasible so to avoid premature switching to completely new alternative regimens, 
and to restrict drug substitutions to situations where toxicity is severe or life-
threatening. 

As a general principle, mild toxicities do not require discontinuation of therapy or 
drug substitution, and symptomatic treatment may be given (e.g. antihistamines 
for a mild rash). Some moderate or severe toxicities may require the substitution 
of an ARV drug associated with toxicity by a drug in the same ARV class 
but with a different toxicity profile (e.g. peripheral neuropathy) or by a drug 
in a different class, but do not require discontinuation of all ART. Severe life-
threatening toxicity requires discontinuation of all ARV drugs and the initiation 
of appropriate supportive therapy (such as intravenous fluids), depending on 
the toxicity, with substitution of another drug for the one associated with the 
toxicity once the patient is stabilized and the toxicity is resolved (see Annex F). 
NNRTI drugs have a much longer half-life than NRTIs, leading to a concern that 

(i) Substitution is the exchange of one drug in a (first-line) regimen for another (first-line 
regimen) drug; this is different from switching a drug because of failure when all drugs of 
a regimen are changed to a different (second-line) regimen (see Sections IX and X).
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stopping all drugs simultaneously results in exposure to drugs from the NNRTI 
class only. However, if a child has a life-threatening toxicity, all ARV drugs should 
be stopped simultaneously until the patient is stabilized. 

Clinical examination can also detect toxicities that are not life-threatening and 
that may appear late (months to years after therapy has been started), such 
as lipodystrophy. In such cases, referral for management to district or regional 
hospital centres or consultation with an HIV expert is recommended. 

Regardless of their severity, adverse events may affect adherence to therapy. 
A proactive approach to managing toxicity is recommended. Discussing the 
potential side-effects of the ART regimen before the initiation of therapy and 
during the early stages of treatment with the child and her/his caregivers as well 
as support during minor and moderate adverse events, can increase the likelihood 
of adherence to therapy (see Section XVI). The child and the caregivers should 
be familiar with signs of toxicities that are serious and require immediate contact 
with the provider and potential drug discontinuation. This is particularly important 
for toxicities that can be life-threatening if the ARV drug is not discontinued, 
such as the NVP-associated Stevens-Johnson syndrome, symptomatic hepatitis 
or the ABC-associated hypersensitivity reaction.
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BOX 7. GUIDING PRINCIPLES IN THE MANAGEMENT OF ARV DRUG TOXICITY

1. Determine the seriousness of the toxicity.
2. Evaluate concurrent medications and establish whether the toxicity is attributable

to an ARV drug or to a non-ARV medication taken at the same time.
3. Consider other disease processes (e.g. viral hepatitis in a child on ARV drugs

who develops jaundice) because not all problems that arise during treatment are
caused by ARV drugs.

4. Manage the adverse event according to severity. In general:
Severe life-threatening reactions (Annex F): Immediately discontinue
all ARV drugs, manage the medical event (i.e. symptomatic and supportive
therapy) and reintroduce ARV drugs using a modified regimen (i.e. with an
ARV substitution for the offending drug) when the patient is stabilized.a

Severe reactions: Substitute the offending drug without stopping ART.a

Moderate reactions: Consider continuation of ART as long as feasible. If
the patient does not improve on symptomatic therapy, consider single-drug
substitutions.a For a few moderate toxicities (e.g. peripheral neuropathy or
lipodystrophy) single drug substitution needs to be considered earlier.
Mild reactions are bothersome but do not require changes in therapy.

5. Stress the maintenance of adherence despite toxicity for mild and moderate
reactions.

6. If there is a need to discontinue ART because of life-threatening toxicity, all ARV
drugs should be stopped until the patient is stabilized.

a Refer to Table 7 for substitution options.
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IX. SUBSTITUTING WITHIN A FIRST-LINE
ANTIRETROVIRAL DRUG REGIMEN IN
INFANTS AND CHILDREN BECAUSE OF
DRUG TOXICITY

If toxicity is related to an identifiable drug in a regimen the offending drug 
can generally be replaced with another drug from the same class that does 
not have the same adverse effect, e.g. substitution of d4T for AZT (e.g. for 

anaemia) or NVP for EFV (e.g. for CNS toxicity or in the event of pregnancy 
in adolescent girls). Given the limited number of ARV drug options available 
in resource-limited settings, drug substitutions should be limited to situations 
where toxicity is severe or life-threatening (see Annex F). For reasons of toxicity 
the substitution of drugs from the PI class should be avoided if possible. Table 7 
lists the usual ARV substitution options for adverse events for the recommended 
combination first-line regimens. 

For some life-threatening toxicities it may not be possible to identify an optimal 
substitute drug. For example, in respect of NVP-associated Stevens-Johnson 
syndrome, most clinicians would avoid substituting another NNRTI drug 
(efavirenz) because of the potential for class-specific toxicity. This would require 
a change to either a triple NRTI regimen (e.g. substituting a third NRTI, such as 
ABC, for NVP), or substituting a protease inhibitor ARV drug for NVP, thereby 
introducing a drug class usually reserved for second-line regimens. 
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TABLE 7. SEVERE TOXICITIES IN INFANTS AND CHILDREN ASSOCIATED WITH SPECIFIC FIRST-LINE

ANTIRETROVIRAL DRUGS AND POTENTIAL FIRST-LINE DRUG SUBSTITUTIONS

First-line 
ARV drug

Most frequent significant 
toxicity for the ARV drug

Suggested first-line ARV drug 
substitution

ABC Hypersensitivity reaction AZT

AZT Severe anaemiaa or neutropeniab d4T or ABC

Lactic acidosis ABCd

Severe gastrointestinal intolerancec d4T or ABC

d4T Lactic acidosis ABCd

Peripheral neuropathy AZT or ABCf

Pancreatitis

Lipoatrophy/metabolic syndromee ABC

EFV Persistent and severe central
nervous system toxicityg

NVP

Potential teratogenicity (adolescent
girl in first trimester of pregnancy,
or of childbearing potential and not
receiving adequate contraception)

NVP Acute symptomatic hepatitish EFVi

Hypersensitivity reaction Preferred substitution of NVP to:
 a third NRTI (disadvantage: may

be less potent)
 or
 PI (disadvantage: premature

start of class usually reserved for
second-line)k

Severe or life-threatening rash
(Stevens-Johnson syndrome) j

Note: 3TC/FTC-associated pancreatitis has been described in adults but is considered very rare in
children.
a Exclude malaria in areas of stable malaria, severe anaemia is defined as Hb < 7.5 g/dl.
b Defined as neutrophil count < 500/mm3.
c Defined as severe, refractory gastrointestinal intolerance that prevents ingestion of ARV drug

regimen (e.g. persistent nausea and vomiting).
d Reinitiation of ART should not include d4T or AZT if possible, therefore ABC is preferred.
e Substitution of d4T typically may not reverse lipoatrophy.
f In children, ABC or AZT can be considered as an alternative.
g e.g. persistent hallucinations or psychosis.
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h Symptomatic NVP-associated hepatotoxicity is very rare in HIV-infected children before
adolescence.

i EFV is not currently recommended for children <3 years of age, and should not be given to
postpubertal adolescent girls who are either in the first trimester of pregnancy or are sexually
active and not using adequate contraception.

j Severe rash is defined as extensive rash with desquamation, angioedema, or a reaction
resembling serum sickness; or a rash with constitutional findings such as fever, oral lesions,
blistering, facial oedema, conjunctivitis; Stevens-Johnson syndrome can be life-threatening.
For life-threatening rash, most clinicians would not substitute EFV because of the potential for
NNRTI-class specific toxicity.

k The premature introduction of the PI class of drugs in first-line regimens leads to limitations in
the choice of drugs in the event of treatment failure (i.e. second-line regimens; see Section XI).
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X. SWITCHING AN ARV REGIMEN IN
INFANTS AND CHILDREN: TREATMENT
FAILURE

Poor adherence, inadequate drug levels, prior existing drug resistance 
or inadequate potency of the drugs chosen can all contribute to ARV 
treatment failure(83-86). Genetic differences in drug metabolism may 

also be important (92, 93). It is recommended that programmes primarily use 
clinical criteria, supported, where possible, with CD4 criteria, in order to identify 
treatment failure. When treatment failure is confirmed, switching to a new 
second-line regimen becomes necessary.(i)

It should not be concluded, on the basis of clinical criteria, that an ARV regimen 
is failing until the child in question has had a reasonable trial on the therapy, 
i.e. the child should have received the regimen for at least 24 weeks, adherence 
to therapy should have been assessed and considered to be optimal, and any 
intercurrent opportunistic infections should have been treated and resolved, and 
immune reconstitution inflammatory syndrome (IRIS) excluded. Additionally, 
before considering a change in treatment because of growth failure it should 
be ensured that the child is receiving adequate nutrition. 

CLINICAL DEFINITION OF TREATMENT FAILURE

The detection of new or recurrent clinical events classified within the WHO 
clinical staging may also reflect progression of disease when a child is on ART. 
Treatment failure should be considered when either new or recurrent stage 3 or 
4 clinical events develop in a child on therapy (Table 8).

IMMUNE RECONSTITUTION INFLAMMATORY SYNDROME

Clinical disease progression should be differentiated from the IRIS, an entity 
that has been observed in adults and less frequently in children starting ART, 
particularly those with very low CD4 values (97-102). Symptoms are similar to 
those seen in opportunistic infections. They usually occur within the first three 
months after the start of potent ART (103), concurrent with a rapid rise in CD4 
values. It is also possible that immunological reconstitution may lead to the 
development of atypical presentations of some opportunistic infections. 

(i)  Switching a regimen for a failure should not be confused with substitution of a single 
drug for toxicity (see Section IX).
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TABLE 8. USING THE WHO PAEDIATRIC CLINICAL STAGING EVENTS TO GUIDE DECISION-MAKING

ON SWITCHING TO SECOND-LINE THERAPY FOR TREATMENT FAILURE

New or 
recurrent event 

on ARTa

Management options b, c, d

[A (IV)]

No new events 
or PGL 

(T1) 

Do not switch to new regimen
 Maintain regular follow up

Stage 2 events
(T2)

Treat and manage staging event
Do not switch to new regimen

 Assess and offer adherence support
 Assess nutritional status and offer support
 Schedule earlier visit for clinical review and consider CD4

Stage 3 events
(T3)

Treat and manage staging event and monitor 
responsee

 Check if on treatment 24 weeks or more
 Assess and offer adherence support
 Assess nutritional status and offer support
 Check CD4 f − where available
 Institute more frequent follow-up

Consider switching regimen

Stage 4 events
(T4)

Treat and manage staging event
 Check if on treatment 24 weeks or more
 Assess and offer adherence support
 Assess nutritional status and offer support
 Check CD4 f − where available

Switch regimen

* Strength of recommendation/ level of evidence.
a A clinical event refers to a new or recurrent condition as classified in the WHO clinical staging

at the time of evaluating the infant or child on ART. Annex B provides more details about the
clinical events.

b It needs to be ensured that the child has had at least 24 weeks of treatment and that adherence
to therapy has been assessed and considered adequate before considering switching to the
second-line regimen.

c Differentiation of opportunistic infections from IRIS is important.
d In considering changing treatment because of growth failure, it should be ensured that the child

has adequate nutrition and that any intercurrent infections have been treated and resolved.
e Pulmonary or lymph node TB, which are clinical stage 3 conditions, may not be an indication of

treatment failure, and thus may not require consideration of second-line therapy. The response to
tuberculosis therapy should be used to evaluate the need for switching therapy (Section XII).

f CD4 is best performed once acute phase of presenting illness is resolved.
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IMMUNOLOGICAL DEFINITION OF TREATMENT FAILURE

Immunological treatment failure can be identified by examining baseline CD4 
and the initial immunological response to ART. Treatment failure is characterized 
by a drop in the CD4 to values at or below their age-related CD4 threshold for 
the initiation of treatment after initial immune recovery following the initiation 
of ART. Thus recognition of treatment failure on the basis of immunological 
values relies on comparison with previous CD4 values. Switching a regimen 
should particularly be considered if CD4 values fall to below 15% (12−35 
months of age), 10% (36−59 months of age), or 100 cells/mm3 (≥5 years of 
age). Immunological criteria for recognizing treatment failure are supplemental 
to clinical criteria (Box 8 and Table 9).

BOX 8. CD4 CRITERIA TO GUIDE DECISION-MAKING ON SWITCHING TO A SECOND-LINE REGIMEN a,b,c

[B (IV)]*

 Development of age-related severe immunodeficiency after initial immune recovery.c

 New progressive age-related severe immunodeficiency, confirmed with at least one
subsequent CD4 measurement.c

 Rapid rate of decline to below threshold of age-related severe immunodeficiency.c

* Strength of recommendation/level of evidence.
a It needs to be ensured that the child has had at least 24 weeks of treatment trial and that

adherence to therapy has been assessed and considered adequate prior to considering switching
to second-line regimen.

b Preferably at least two CD4 measurements should be available.
c Age-related severe immunodeficiency values as defined in Table 5; switching should

particularly be considered if %CD4+ values fall to <15% (12−35 months of age), <10%
(36−59 months of age), <100 cells/mm3 (≥5 years of age); use of %CD4+ in children aged
under 5 years and absolute CD4 counts after 5 years of age is preferred; if serial CD4 values are
available the rate of decline should be taken into consideration.

USE OF CLINICAL AND IMMUNOLOGICAL FINDINGS FOR
DECISION-MAKING ON SWITCHING ART
CD4 values supplement clinical findings when decisions are being made on 
switching therapy (Box 8 and Table 9). For children who develop new or recurrent 
clinical stage 3 conditions these values are useful in determining the need for 
switching ART. In such children, if the values are at or below the age-related 
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threshold for severe immunodeficiency following previous immune response 
to ART, it is recommended to switch to a second-line regimen. In children on 
ART who are clinically well (i.e. no new clinical events or stage 1 or 2 events), 
switching a regimen should only be considered if two or more CD4 values below 
the age-related threshold for severe immunodeficiency are obtained. In such 
children, if the CD4 value begins to approach the age-related threshold for 
severe immunodeficiency, increased clinical and CD4 follow-up is advisable. A 
regimen switch is not recommended in children with no new clinical events or 
events of clinical stage 1, 2 or 3 where CD4 values drop but remain above their 
age-related threshold (Box 8 and Table 9). New or recurrent clinical stage 4 
conditions generally warrant a treatment regimen switch although this may be 
delayed if CD4 is above age related threshold for severe immunodeficiency. In 
children in whom regimen switch is delayed based on CD4, increased clinical and 
CD4 follow up is warranted.

DECISION-MAKING ON SWITCHING ART IN THE
ABSENCE OF CD4 MEASUREMENT

Where CD4 values are not available a simplified approach is needed to guide 
decisions on the need to switch to a second-line regimen (Tables 8 and 9). A 
new or recurrent stage 4 event (T4) is usually a sufficient criterion to consider 
switching. In children developing a new or recurrent stage 3 event (T3), and where 
CD4 measurements are not available, switching the regimen may be considered. 
However, it is recommended that a child with pulmonary or lymph node TB or 
with severe recurrent bacterial pneumonia (all considered clinical stage 3 events) 
should receive appropriate TB or antibacterial therapy before switching regimens, 
with re-evaluation of the child after adequate trial of TB or antibacterial therapy 
to determine the need to switch the ART regimen. In children who are clinically 
well a regimen should not be switched if CD4 measurements are not available. 

DECISION-MAKING ON SWITCHING ART USING VIRAL
LOAD MEASUREMENT

WHO does not currently recommend the use of routine viral load in decision 
making on treatment failure. Where CD4 and clinical criteria for recognizing 
treatment failure are conflicting then viral load assessment can add useful 
information. In adults a viral load greater than 10,000 copies is proposed to 
reflect viral replication suggestive of treatment failure, thresholds for children are 
not yet defined and validation is urgently required. Levels of HIV-RNA greater 
than 100,000 copies in children are associated with greater risk of mortality and 
indicate a need to switch therapy (45, 104).
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TABLE 9. DECISION-MAKING ON SWITCHING TO SECOND-LINE THERAPY FOR TREATMENT

FAILURE BASED ON AVAILABILITY OF CD4 MEASUREMENT

New or 
recurrent 
clinical 

event on 
ARTa

Availability 
of CD4 

measurementb

Management optionsc

[A (IV)]*

T1
or T2
event(s)

No CD4 Do not switch regimen

CD4 Consider switching regimen only if two or more
values below the age-related threshold for severe
immunodeficiencyd are available
Increase clinical and CD4 follow-up if CD4 approaches the
age-related threshold for severe immunodeficiencye

T3 event(s) No CD4 Consider switching regimene,f

CD4 Switching regimen is recommended if CD4 is below the
age-related threshold for severe immunodeficiencyd

and particularly if the child initially had a good immune
response to ART
Increase clinical and CD4 follow -up if CD4 approaches age
related threshold for severe immunodeficiency

T4 event(s) No CD4 Recommend switching regimen 

CD4 Switching is generally recommended but it may not be
necessary where CD4 is above age related threshold for
severe immunodeficiency

* Strength of recommendation/ level of evidence.
a Clinical events refer to new or recurrent events presenting while the child is on ART.
b Consideration of previous CD4 is useful.
c Any intercurrent infections should be treated according to national treatment guidelines and it

is necessary to ensure that the child had at least 24 weeks of ART, adherence to therapy has
been assessed and considered adequate before considering switching to a second-line regimen.
Additionally, in considering changing treatment because of growth failure, it should be ensured
that the child has adequate nutrition.

d Age-related severe immunodeficiency values as defined in Table 5; switching should particularly
be considered if values are <15% (12−35 months of age), <10% (36−59 months of age), <100
cells/mm3 (≥5 years of age); use of %CD4 in children aged under 5 years and absolute CD4
counts after 5 years of age is preferred; if serial CD4 values are available the rate of decline
should be taken into consideration.

e Some T3 conditions (i.e. pulmonary or lymph node tuberculosis and severe bacterial pneumonia)
do not always indicate the need to switch regimens.

f Viral load determination may be useful to support recognition of treatment failure.
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USE OF OTHER LABORATORY PARAMETERS FOR
DECISION-MAKING REGARDING SWITCHING ART
TLC, while useful in the absence of CD4 measurement to guide when to initiate 
therapy, should not be used for the evaluation of response to ARV therapy, 
because change in TLC is a poor predictor of treatment success (105). Moreover, 
drug resistance testing will not become a routine part of clinical care in resource-
limited settings in the foreseeable future and so is not considered in these 
recommendations. However, it should be noted that basing the recognition of 
treatment failure solely on clinical criteria may provide a greater opportunity for 
drug resistance mutations to appear before regimen change. Finally, it is critically 
important to develop and implement less costly and less complex methods for 
monitoring CD4 and HIV RNA levels and drug resistance in HIV-infected children 
(and adults) in resource-limited settings as soon as possible. 
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The entire regimen should be changed from a first-line to a second-line 
combination in the event of treatment failure. The new second-line regimen 
should preferably include at least three new drugs, one or more of them 

from a new class in order to increase the likelihood of treatment success and 
minimize the risk of cross-resistance, and it should be based on drugs expected 
to retain activity against the child’s virus. Designing potent and effective second-
line regimens for infants and children is particularly difficult because of the 
current lack of experience with use of second-line regimens in children and the 
limited formulary maintained in most resource-limited settings. This highlights the 
importance of choosing potent and effective first-line regimens and maximizing 
their durability and effectiveness by optimizing adherence. 

CHOICE OF SECOND-LINE REGIMEN FOLLOWING A
PREFERRED FIRST-LINE REGIMEN OF TWO NRTIS PLUS
ONE NNRTI
WHO recommends a regimen based on a protease inhibitor (PI), boosted where 
possible with ritonavir (RTV), and combined with two new NRTI agents (usually 
based on the NRTI didanosine [ddI]) as the second-line treatment for children 
failing a regimen of two NRTIs with an NNRTI (Table 10). 

CHOICE OF NRTIS

NRTI cross-resistance, especially in the presence of long-standing virological failure 
allowing the accumulation of multiple drug resistance mutations, may compromise 
the potency of alternative dual NRTI components. Limited data currently make 
it necessary to make empirical alternative choices with a view to providing as 
much antiviral activity as possible. Given the cross-resistance that exists between 
d4T and AZT, a second-line regimen for a child receiving a first-line d4T or AZT-
containing regimen that might offer more activity includes ABC plus ddI, although 

XI. CHOICE OF ARV REGIMENS IN THE
EVENT OF TREATMENT FAILURE OF
FIRST-LINE REGIMENS IN INFANTS AND
CHILDREN-SECOND-LINE REGIMENS
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high-level AZT/3TC resistance can confer diminished susceptibility to ABC. In these 
guidelines, ABC + 3TC have been introduced as a nucleoside combination of the 
first-line regimen; in this case, AZT + ddI would be the choice for an alternative 
regimen. Didanosine has weak acid stability and is easily damaged by stomach 
acid, and the oral absorption of ddI is fairly low (40%) but rapid. The chewable 
tablets include an antacid buffering compound to neutralize stomach acid. The 
chewable tablets are large and fragile, and are reasonably foul-tasting, and the 
buffering compound tends to cause diarrhoea. An enteric-coated ddI formulation 
may be better tolerated than the buffered tablet form and may therefore be 
the preferred formulation for enhancing tolerability and promoting treatment 
adherence. Administration constraints for ddI in adults (i.e. administration one 
hour before or two hours after meals because of reduced bioavailability of ddI 
with food) may not apply in paediatric patients as the systemic exposure to ddI in 
children is similar in the presence or absence of food (51, 106-108). Box 5 lists the 
NRTI drug combinations to be avoided. 

CHOICE OF PIS

PIs prevent viral replication by inhibiting the activity of an enzyme called protease 
that is used by the HIV to generate proteins required in the assembly of new virus 
particles. The PIs in use for children include lopinavir, indinavir, saquinavir, ritonavir 
and nelfinavir; a range of new PIs are available to treat adults. Ritonovir is exceptional 
as it is the only ARV drug inhibiting a liver enzyme that normally metabolizes PIs. 
It is now rarely used for its own antiviral activity but remains widely used in low 
doses to enhance other protease inhibitors. Because of its mode of action it also 
interacts with numerous other medications and can cause a large number of side-
effects on its own. The advantages of PI-based regimens include proven clinical 
efficacy and well-described toxicities. Because of the diminished potential of 
almost any second-line nucleoside component, a low-dose RTV-enhanced PI (PI/r) 
component, i.e. lopinavir (LPV)/r or saquinavir (SQV)/r, is generally preferable to 
nelfinavir (NFV) alone for second-line regimens (51, 109). However, the use of PIs 
other than LPV/r (which is available in coformulation) and NFV is more problematic 
in children because of a lack of suitable paediatric formulations for indinavir (IDV) 
and SQV and a lack of appropriate dosing information for RTV-boosted PIs other 
than LPV/r. SQV/r can be considered as an alternative in children weighing more 
than 25 kg (who can receive the adult dose) and who are able to swallow capsules. 
Other limitations related to the use of RTV-boosted PIs include the requirement for 
a cold chain and poor tolerability of RTV. In late 2005 a tablet formulation of LPV/r 
not requiring a cold chain became available. The tablets have not yet been studied 
in children; they cannot be split into smaller amounts but may be acceptable for 
use in older children for whom adult doses can be given. In these guidelines, LPV/r 
remains the preferred PI for use in children if there is a secure cold chain. 
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Data from small studies have shown that the use of NFV in children receiving SQV 
resulted in twofold to threefold increased SQV exposure (in PI-naive children) 
(110, 111) or fourfold to twentyfold increased SQV exposure compared with SQV 
only (51). In addition, the majority of children receiving SQV/NFV combinations 
achieved threshold SQV concentrations that appeared more likely to maintain 
a virological response for 48 weeks or more in comparison with children who 
received SQV as a single PI (110). Nevertheless, studies comparing SQV/r and 
SQV/NFV found a more pronounced reduction of viral load and increase in CD4 
cells in children receiving SQV/r (112).

A regimen combining NFV with full-dose RTV has been assessed by the 
Paediatric AIDS Clinical Trials Group (PACTG) Protocol 403. The results suggest 
that therapy with NFV and RTV and ddI is more efficacious in NRTI-experienced 
children than a regimen containing NFV, NVP and d4T; the addition of RTV to 
NFV increased the NFV area under the curve (AUC) by about 20%, which is 
similar to observations in adults (113). However, liquid RTV is unpalatable, has 
significant gastrointestinal intolerance and hence is poorly tolerated by children, 
and data on the concomitant use of NFV and RTV are insufficient to allow firm 
recommendations for practice. 

NFV alone is considered as an alternative for the PI component if an RTV-
enhanced PI is not available, if a cold chain cannot be secured or if there is a clinical 
contraindication to the use of another PI. Mild diarrhoea, high-dose requirements 
(i.e. infants aged under 1 year need at least 150 mg/kg/day in order to achieve 
NFV concentrations close to the minimum therapeutic doses required for older 
children and adults (114, 115), poor tolerance of NFV powder, the need to crush 
tablets (particularly for infants and young children), a high pill burden for older 
children and lower potency compared with RTV-boosted agents are considerable 
disadvantages of NFV. Preliminary results for the new 625-mg tablets indicate 
reduced incidence of diarrhoea and better bioavailability but they are more difficult 
to crush(116). Recent trials have addressed the use of dual-boosted PIs: an open-
label prospective study assessing the efficacy and safety of dual boosted SQV/LPV/
RTV in NRTI-pretreated children (aged between 6.9 and 9.9 years) showed a good 
virological response and a significant immunological response, although elevated 
triglyceride and cholesterol levels were observed. LPV and SQV levels appeared 
to be higher in Thai children than in Caucasian children studied in previous trials 
(117). In highly pretreated adult patients, a regimen containing dual-boosted PIs, 
i.e. LPV/r plus SQV soft gel capsules (sgc)(i) was well tolerated and produced a 
good virological response except where PI resistance mutation was observed (118). 
However, because of the high likelihood of occurrence of adverse events associated 
with PIs, dual-boosted PIs are not included in these recommendations. 

(i) The 200-mg soft gel formulation of SQV was discontinued in February 2006.
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Several new PIs have become available for use in adults (e.g. tipranavir and 
atazanavir) but they are currently not licensed for use in children or there are 
insufficient data to guide their use in children. WHO urges manufacturers to 
ensure timely evaluation in children and early access if these drugs are proven to 
be effective in children.

CHOICE OF A SECOND-LINE REGIMEN FOLLOWING AN
ALTERNATIVE FIRST-LINE REGIMEN WITH TRIPLE NUCLEOSIDES

Treatment failure on an alternative triple NRTI regimen can be managed with a 
wider choice of drug options because two important drug classes (i.e. NNRTIs and 
PIs) will have been spared. The PI component remains essential in constructing a 
second-line regimen (Table 10). 

NRTI/NNRTI/PI combination regimens have been studied in treatment-experienced 
children and have been well tolerated. In a study of 175 antiretroviral-experienced 
HIV-infected children with advanced HIV disease, four-drug regimens including 
two NRTIs, an NNRTI (NVP), and a PI (RTV or NFV) were well tolerated, and 
resulted in significant increases in CD4 cell counts, even in children who had 
only a partial virological response to therapy (119). Thus an NNRTI +/- alternative 
NRTIs plus an RTV-boosted PI can be considered if drug availability so permits. 
Following a first-line regimen containing ABC, ddI would be the NRTI of choice 
in a second-line regimen. Because EFV and NVP are potent inducers of enzymes 
required to metabolize some PIs, dose adjustments may be needed and the use 
of an RTV-boosted PI is recommended to ensure adequate PI drug levels.

The clinical efficacy of continuing 3TC for a child in whom an initial first-line 
regimen including 3TC fails (i.e. standard regimen based on either two NRTIs 
plus one NNRTI or triple NRTI) has not been proven. In adults, data suggest that 
continuing 3TC therapy even in the presence of multidrug resistance (including 
the M184V mutation associated with 3TC resistance) may continue to provide 
additional antiviral activity, attributable to decreased viral replicative fitness and 
increasing thymidine analogue susceptibility (120). 
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CHOICE OF A SECOND-LINE REGIMEN FOLLOWING A
PI-BASED INITIAL REGIMEN

PIs may have been used in a first-line regimen where the NNRTI has been 
substituted with a PI because of severe toxicity and because a triple NRTI regimen 
is not feasible. When such a first-line regimen fails it is not considered safe to 
reintroduce the NNRTI class. 

Although not recommended by WHO, PIs may nevertheless have been used 
as initial therapy. In this situation, NNRTIs remain the only new drug class that 
can be introduced but the durability of such a regimen will be compromised by 
the inevitable and potentially rapid development of single point mutations with 
high-grade NNRTI resistance. 

In both of these circumstances, referral of the patient to a setting where 
specialized and individualized HIV care is provided, and consideration of ARVs 
not included in the standard public sector formulary, would be appropriate. 
However, this option may not be open to all patients. Any subsequent regimen 
would have to be based on the limited available formulary, including NNRTIs and 
NRTIs. For these reasons, WHO does not recommend the premature use of the 
PI drug class in first-line regimens. 
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TABLE 10. RECOMMENDED SECOND-LINE REGIMENS IN INFANTS AND CHILDREN IN THE EVENT OF

TREATMENT FAILURE OF FIRST-LINE REGIMENS

Recommended second-line regimen: boosted PI component + two RTI components 

First-line regimen 
at failure 

Preferred second-line regimen 
[A (II)]*

RTI components 
(NRTI/NNRTI)a

PI componentb

2 NRTI + 1 NNRTI
AZT- or d4T-
containing

ddIc + ABCd

plus

LPV/r f

or
SQV/r g

or
NFV h

ABC-containing ddIc + AZT

Triple NRTI ddIc + EFVe or NVP

* Strength of recommendation/level of evidence.
a Continuation of 3TC in second-line regimens may be considered.
b PI components are listed in order of potency/acceptability.
c ddI may not need to be taken on an empty stomach in children.
d It is not recommend to introduce AZT after use of d4T or vica versa.
e EFV is not currently recommended for children <3 years of age, and should be avoided in

postpubertal adolescent girls who are either in first trimester of pregnancy or are sexually active
and not using adequate contraception.

f LPV/r is available coformulated as solid and liquid.
g SQV/r should not be used in children or adolescents weighing less than 25kg.
h Unboosted NFV may need to be used where no cold chain is in place for liquid LPV/r or SQV/r;

it should be taken with food to improve bioavailability and high doses are needed in young
children (e.g. >150 mg/kg per day).
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Tuberculosis (TB) represents a significant threat to child health. HIV infection 
increases susceptibility to infection with M. tuberculosis and the risk of 
rapid progression to TB disease and, in older children with latent TB, 

reactivation. Increasing levels of coinfection with TB and HIV in children have 
been reported from resource-limited countries (121), the prevalence of HIV 
in TB-infected children ranging from 10% to 60% (122-127). Isoniazid (INH) 
preventive therapy is recommended for HIV-infected children who live in areas 
of high TB prevalence or are household contacts of TB patients (128) following 
exclusion of active disease.

CONSIDERATIONS FOR THE DIAGNOSIS OF TB
Primary disease in children presents with a broader range of non-pulmonary and 
pulmonary manifestations. In addition, problems in obtaining sufficient sputum 
from infants and young children for smear microscopy and culture complicate 
the process of making a definite diagnosis of TB. In many cases, particularly 
in young children, diagnosis is presumptive and is based on a constellation of 
clinical signs and symptoms, known contact with a household member with 
TB disease, and the child’s response to anti-TB therapy. The principles for the 
treatment of TB in HIV-infected children are the same as in HIV-uninfected 
children. While all HIV-exposed infants and children should benefit from CPT, 
this intervention is particularly important in children coinfected with TB and HIV 
(129). Studies in adults have indicated better survival rates in patients coinfected 
with HIV and TB who received co-trimoxazole prophylaxis than in patients 
receiving no prophylaxis (130).

CONSIDERATIONS FOR THE CHOICE OF FIRST-LINE
ARV REGIMENS IN CHILDREN RECEIVING RIFAMPICIN-
CONTAINING TB TREATMENT

The co-management of TB and HIV, and the treatment of HIV infection, is 
complicated by drug interactions, particularly rifampicin and the NNRTI and PI 

XII. CONSIDERATIONS FOR INFANTS
AND CHILDREN COINFECTED WITH
TUBERCULOSIS AND HIV
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classes. These drugs have similar routes of metabolism and coadministration 
results in subtherapeutic antiretroviral drug levels. Overlapping toxicity profiles 
may result in an increased risk of toxicity. ART may need to be interupted and 
dose adjustments of ART may be needed when taken with TB drugs. The choice 
of ART regimen in TB/HIV coinfected children is also complicated by the limited 
options for paediatric drug formulations and/or dosing information (particularly 
for children under 3 years of age) for antiretroviral drugs.

The first-line treatment recommendation for children with TB and HIV coinfection 
is the triple NRTI regimen (i.e. d4T or AZT + 3TC + ABC). Alternatively, in children 
over 3 years of age a standard first-line regimen of two NRTIs + EFV (i.e. the 
NNRTI component) is suggested. In children under 3 years of age, the use of a 
standard first-line regimen of two NRTIs + NVP (i.e. as the NNRTI component) 
is recommended. In a study in HIV-infected adults a regimen of AZT/3TC/ABC 
had lower virological potency than an EFV-based regimen (79% versus 89% 
efficacy at 32 weeks) (59). However, because of concern about the potential 
for subtherapeutic dosing of NNRTIs with concomitant rifampicin a triple NRTI 
regimen is the preferred choice in this situation. 

The appropriate dosing of NNRTI drugs when given with rifampicin has not been 
well established. The coadministration of EFV and rifampicin results in a decrease 
in the AUC of EFV by 22−26% (131). In adults, both standard (600 mg) and 
increased (800 mg) EFV doses have been used with rifampicin. However, there 
have been adequate virological and immunological response with standard 
600-mg dosing (132), and higher doses are associated with a higher incidence of 
toxicity. Because of concerns related to teratogenicity, EFV should also be avoided 
in adolescent girls of childbearing potential (without adequate contraception) or 
who are in the first trimester of pregnancy. NVP levels are also reduced with 
concurrent rifampicin, with larger reductions in AUC of 31−37% (131, 133); 
the use of higher doses of nevirapine with rifampicin has not been evaluated. 
Additionally, NVP, like rifampicin and isoniazid, has potential hepatic toxicity. As 
with EFV, some clinical reports indicate adequate virological and immunological 
responses and acceptable toxicity with standard doses of NVP with concomitant 
rifampicin (134). However, because NVP levels are reduced more than EFV levels, 
a regimen of two NRTIs + NVP should only be considered when no other options 
are available and when careful clinical and laboratory monitoring can be assured 
(i.e. monitoring for potential liver toxicity clinically and with liver function tests). 
More data are needed to determine rifampicin and NVP interactions and the 
exact NVP dose requirement in children receiving rifampicin.
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CONSIDERATIONS FOR THE TIMING OF ART INITIATION
FOLLOWING THE INITIATION OF RIFAMPICIN-CONTAINING
TB TREATMENT

In HIV-infected children with TB disease, the initiation of TB treatment is 
the priority. However, the optimal timing for the initiation of ART during TB 
treatment is not known. The decision on when to start ART after starting TB 
treatment involves a balance between the child’s age, the pill burden, potential 
drug interactions, overlapping toxicities and possible immune reconstitution 
syndrome versus the risk of further progression of immune suppression with its 
associated increase in mortality and morbidity. 

ART is indicated for children with clinical stage 3 (pulmonary TB) and clinical 
stage 4 (extrapulmonary TB, excepting lymph node TB). However, the results of 
CD4 measurements, if available, are important in making decisions about the 
urgency of initiating ART. Because the degree of immunodeficiency in TB/HIV 
coinfected children is highly correlated with mortality (121), earlier initiation 
of ART is more critical in coinfected children with low CD4 values. Thus, in 
children with WHO paediatric clinical stage 4, regardless of immunological 
criteria, and in children with clinical stage 3 and concurrent severe or advanced 
immunodeficiency,(i) WHO recommends that ART should begin between two 
and eight weeks after the start of TB therapy, when the child has stabilized on 
this therapy. In children with clinical stage 3 who have either nonsignificant 
or mild immunodeficiency, the clinical response to TB therapy can guide the 
decision as to whether ART should be initiated urgently or can be delayed. 
A clinical response to TB treatment should be expected within the first few 
weeks of receiving anti-TB therapy. In a child with a good clinical response to TB 
therapy the initiation of ART may be delayed until after the completion of this 
therapy, provided that the response is closely monitored and the need for ART 
is reassessed after the TB therapy has been completed. If an appropriate clinical 
response is not observed it may be necessary to begin ART earlier rather than 
later (e.g. before the two-month induction phase of TB therapy is completed). 
The potential for IRIS (see below) should be considered in all children starting 
ART, particularly in those with low CD4 values. 

In situations where CD4 measurements are not available, children with paediatric 
clinical stage 3 should begin to receive ART with the same urgency as children 
with paediatric clinical stage 4, except for those with lymph node TB (Table 11).

(i) Advanced immunodeficiency can be assumed to be up to 4% above the age-specific CD4 
threshold for severe immunodeficiency as listed in Table 5 or CD4 200−349 cells/mm3 for 
children ≥5 years of age (See Annex C).
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CONSIDERATIONS FOR CHILDREN ON FIRST-LINE ARV
REGIMENS DIAGNOSED WITH TB
ART should continue in children already on a first-line ARV regimen who are 
subsequently diagnosed with TB. However, the ARV regimen should be reviewed 
and may need adjustment in order to ensure optimal treatment of both TB and 
HIV and to decrease the potential for toxicities and drug-drug interactions. In 
children receiving a standard first-line regimen of two NRTIs + one NNRTI and 
where TB has occurred because of primary infection or as part of IRIS (see below), 
a substitution of NNRTI to a triple NRTI first-line regimen can be considered. 
Alternatively, the children could remain on their standard regimen of two NRTIs 
+ one NNRTI, which is more optimal in children receiving EFV-based regimens 
rather than NVP-based regimens. In children and adolescents for whom EFV is not 
recommended and who are taking NVP, standard doses should be administered. 
Because of overlapping toxicities and drug-drug interactions, children who are 
given rifampicin and NVP concomitantly should be followed up more frequently 
and laboratory parameters, if available, should be checked. Where TB is being 
considered as a sign of treatment failure of the first-line regimen, switching to a 
second-line regimen can be considered if the children have received an adequate 
trial of ART (i.e. more than 24 weeks), have initially responded to it, and have not 
responded to anti-TB treatment. Because the concurrent use of rifampicin and 
any PI is not recommended, consultation is suggested for the construction of a 
second-line regimen.

CONSIDERATIONS FOR CHILDREN ON SECOND-LINE
ARV REGIMENS DIAGNOSED WITH TB
For children who are receiving a second-line regimen with RTV-boosted PIs and 
are diagnosed with TB, the choice of ARV regimens is more difficult because 
of likely resistance to first-line NRTI drugs and varying interactions between 
rifampicin and the PIs. Single PIs, and PIs given with low-dose RTV(r) boosting, are 
not recommended to be administered with rifampicin because of the decrease 
in PI drug levels. The use of SQV with higher-dose (i.e. full-dose) RTV boosting 
has been suggested, but, because of significant hepatocellular toxicity observed 
in adults receiving this combination with rifampicin, concomitant administration 
of rifampicin with RTV-boosted SQV as part of ART is not recommended. 
Although there are no data, LPV/r could be administered with additional RTV 
dosing to provide standard therapeutic doses of RTV; a dose increase to the 
same level as the LPV dose in mg may be considered (i.e. LPV/RTV). However, 
the presence of a cold chain should be ensured. The use of other boosted PI 
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combinations is discouraged until further data become available. NFV should not 
be administered with rifampicin (135, 136). The construction of other salvage 
regimens in this situation may need to be considered. Reassessment and referral 
for the construction of a salvage regimen, as appropriate, are indicated. 

Tables 11 and 12 summarize the WHO recommendations for ART in HIV-
infected children diagnosed with TB. Research is urgently needed to evaluate 
the pharmacokinetics and clinical outcomes of administration of NNRTI and PIs 
with rifampicin in children so that evidence-based recommendations can be 
made.

IRIS IN THE CONTEXT OF COTHERAPY

IRIS has been observed in patients receiving anti-TB therapy who were initiated 
on ART. This syndrome has been primarily reported in adults (but also in children) 
and is characterized by a worsening of disease after initial clinical improvement, 
with new onset of systemic symptoms, especially fever, a worsening of pulmonary 
infiltrates, the development of peripheral and mediastinal adenopathy, and 
expanding CNS lesions in patients with tuberculomas. These reactions may 
occur during the first three months of ART, are generally self-limiting and last 
10−40 days, although some reactions may be severe and require a short course 
of treatment with a glucocorticoid (102) (see also Section X).
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Malnutrition is a common condition in HIV-infected children and is major 
contributor to mortality in both HIV-uninfected and HIV-infected 
children. In HIV-infected children, wasting (i.e. low weight for height/

length) has been associated with reduced length of survival (137), while weight 
loss has resulted in increased infectious complications in children with AIDS. 
Conversely, HIV has been associated with nutritional disorders, and immune 
status and level of viral replication may be important in predicting growth 
outcomes (138-140). 

Growth (i.e. a composite of weight, length or height, and head circumference) 
is a sensitive indicator of optimal nutrition and of HIV disease progression.(i) In 
HIV-infected children, severe growth problems (i.e. growth failure and severe 
malnutrition/wasting criteria for clinical stage 3 and 4 disease, respectively) not 
attributable to inadequate nutritional intake may point to the need for ART to 
be initiated. Growth is also useful in the evaluation of the response to ART. 
Conversely, potential adverse effects of ARV drugs or opportunistic infections 
may affect food intake and nutrition in general, with limited improvements in 
growth and/or adherence to therapy as a consequence. 

Following is a brief summary of key nutritional interventions relevant to the care 
of HIV-infected infants and children before or during ART. For more details, 
reference should be made to existing manuals and guidelines on the clinical or 
nutritional management of HIV-infected children (141-148).

NUTRITIONAL ASSESSMENT AND SUPPORT

In view of the close interrelationship between HIV infection, nutritional status 
and growth, WHO recommends that early nutritional intervention (i.e. nutritional 
assessment and support) should be an integral part of the care plan of HIV-
infected children. 

(i) In children the three most commonly used anthropometric indices to assess their growth 
status are weight-for-height, height-for-age and weight-for-age, further details are 
available at http://www.who.int/nutgrowthdb/about/introduction/en/index4.html

XIII. CONSIDERATIONS FOR NUTRITION
IN HIV-INFECTED INFANTS AND
CHILDREN
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Nutritional assessment, i.e. the systematic evaluation of current nutritional 
status, diet and nutrition-related symptoms, is critical in the early identification 
of malnutrition and poor growth as well as in the monitoring of HIV disease 
progression and treatment efficacy for children on ART. As for all infants, HIV-
infected infants should be measured monthly, ideally with the use of standardized 
growth curves. Thereafter, children should be weighed at each review and full 
nutritional assessments should be made every three months unless the child in 
question requires particular attention because of growth problems or special 
nutritional requirements. 

A proactive approach to nutritional support in HIV-infected children is 
important because of the increased energy needs associated with the 
infection. In asymptomatic HIV-infected children, resting energy expenditure 
is increased by about 10%, while increases in energy needs of between 
50% and 100% have been reported in HIV-infected children experiencing 
growth failure. Increased utilization and excretion of nutrients in HIV infection 
can lead to micronutrient deficiencies (149). Nutritional support should 
thus include early efforts to continue breastfeeding where possible, ensure 
adequate nutrient intake on the basis of locally available and affordable foods 
and a daily intake of micronutrients equivalent to one recommended daily 
allowance (RDA) (146, 147, 150). It is recommended to increase the energy 
intake of HIV-infected infants and children by 10% of the RDA for their age 
and sex if they are asymptomatic and by 20−30% of the RDA if they are 
symptomatic or recovering from acute infections (148). These requirements 
are considered minimal and more may be needed in children with nutritional 
deficiencies (151). Increased protein requirement exceeding that required in a 
balanced diet to satisfy the total energy requirements (12 to 15% of the total 
energy intake) is not needed (148). 

Current evidence is inconclusive about the effects of micronutrient supplemen-
tation on the transmission and progression of HIV infection. However, evidence 
from randomized clinical trials in HIV-infected children confirms results from 
studies in HIV-uninfected individuals indicating that supplementation with large 
doses of vitamin A reduces overall morbidity and diarrhoeal morbidity as well 
as all-cause mortality (150, 152, 153). Vitamin A supplements should be given 
in accordance with the WHO recommended high-dose prevention schedule for 
children at high risk (i) of vitamin A deficiency (144). The counselling of moth-
ers about breastfeeding and of all children and their caregivers about food and 
water hygiene are further core elements of nutritional support.

(i) Children at high risk of vitamin A deficiency include, among others, those with severe 
infections or severe protein-energy malnutrition.
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In children experiencing growth failure (i.e. failure to gain weight, or weight loss 
between regular measurements) or feeding difficulties, more targeted support 
may be necessary. The identification of the underlying cause of growth failure may 
provide valuable information on further support strategies. This may include the 
treatment of underlying illness (common illnesses should be managed according 
to IMCI guidelines (i) the evaluation of the need to start or switch ART, family 
education about locally available food choices and referral to food programmes, 
preferably with support for the whole family. In addition the selection of specific 
palatable high-energy foods for children with conditions that interfere with 
normal ingestion or digestion (e.g. sore throat or mouth, oral thrush, diarrhoea) 
may both alleviate symptoms and ensure sufficient energy intake. 

ART IN SEVERELY MALNOURISHED INFANTS AND CHILDREN

Severe wasting (ii) is a common clinical presentation of HIV infection in children. 
All children with severe malnutrition are at risk for a number of life-threatening 
problems and urgently require therapeutic feeding. The phase of malnutrition 
treatment at which to start ART is not known. Expert opinion therefore suggests 
that HIV-infected children with severe malnutrition according to international 
(146, 147) or national guidelines be stabilized before decisions are made on 
the initiation of ART. The initial treatment of severe malnutrition lasts until the 
children have stabilized on this treatment and their appetites have returned. In 
HIV-uninfected children this initial phase should not take longer than 10 days, 
whereas experts suggest that in HIV-infected children the response to initial 
treatment of severe malnutrition may be delayed or very limited. Following 
successful initial treatment of severe malnutrition and any underlying infections or 
conditions, the children’s clinical condition should be re-evaluated. The initiation 
of ART may be considered on the basis of the criteria listed in Section V. In respect 
of HIV-infected children who are slow to improve on malnutrition treatment, a 
decision may be taken (either for inpatients or outpatients) at around six to eight 
weeks if they have not achieved 85% weight for height (i.e. cure). However, HIV-
infected children readmitted with severe malnutrition may benefit from earlier 
initiation of ART. It needs to be emphasized that, where malnutrition is endemic, 
HIV-infected children may become severely malnourished because of a lack of 
an adequately balanced diet, and that with restoration of the nutritional status 
the initiation of ART may no longer be appropriate. This may be a particularly 
important consideration for children presumptively diagnosed with severe HIV 

(i) Available at http://www.who.int/child-adolescent-health/publications/pubIMCI.htm

(ii) WHO defines severe malnutrition as severe wasting (i.e. less than 70% of weight for 
height/length of the average child or less than minus three standard deviations from the 
median) or oedema of both feet (reference 146).
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disease. However, the initiation of ART is indicated in HIV-infected infants and 
children with unexplained severe malnutrition that is not caused by an untreated 
opportunistic infection who do not respond to standard nutritional therapy (i.e. 
clinical stage 4 disease). 

In children who rapidly gain weight because of adequate nutrition and ART, 
dosages of ARVs should be frequently reviewed (see Annex E). The recurrence of 
severe malnutrition that is not caused by a lack of food in children receiving ART 
may indicate treatment failure and the need to switch therapy (see Section X). 

There are no published studies on the effectiveness, pharmacokinetics and safety 
of ARVs in severely malnourished children. Further research on these matters is 
urgently needed. 
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WHO considers adolescence as the period between 10 and 19 years of age, 
during which healthy adolescents pass through well-described stages of physical, 
psychological and sexual maturation that have implications for the provision of 
appropriate treatment and care. 

There are distinct groups of HIV-infected adolescents who may require ART. 
Adolescents who have been infected around birth and those who become 
infected during adolescence. Adolescents with perinatal infection who began 
ART during early childhood because of rapid progression of HIV disease have 
some years of contact with health services and are likely to have experienced 
various ARV treatments; their parents are often aware of their HIV status. In 
respect of these adolescents, challenges may relate mainly to: the disclosure of 
HIV status to them if this has not been done by their parents; developmental 
delays; the transition from paediatric to adult care, including the choice of 
appropriate ARV regimens; and adherence. 

HIV-infected adolescents (i.e. those infected around birth, as infants or young 
children) often face considerable physical challenges. They may experience 
delayed growth and development, often resulting in late puberty and, in girls, 
delayed or irregular menstrual cycles (154). Stunting and/or wasting caused by 
progressing HIV illness, frequently exacerbated by malnutrition, may further 
complicate decision-making on whether to follow ARV treatment guidelines for 
adults or children. 

WHO recommends basing the choice of ARV regimens and dosages for 
adolescents on sexual maturity rating (i.e. Tanner staging, Annex H): adolescents 
in Tanner stage I, II or III should be started on the paediatric schedule and should 
be monitored with particular care because they are at the time of hormonal 
changes associated with the growth spurt. Adolescents in Tanner stage IV 
or V are considered to be adults and the same recommendations and special 
considerations apply as for adults.(i) However, in choosing an appropriate 

(i) As outlined in the 2006 revision of “Scaling up antiretroviral therapy (for adults and 
adolescents) in resource-limited settings: Treatment guidelines for a public health 
approach”; to be published by WHO in 2006.

XIV. CONSIDERATIONS FOR ART IN
ADOLESCENTS
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ARV regimen and dose it is necessary to go beyond considering maturity. 
Simplification of treatment regimens and anticipated long-term adherence are 
further important criteria. Other considerations relate to the use of EFV and 
NVP in adolescent girls. EFV should not be used in adolescent girls who are at 
risk of pregnancy (i.e. are sexually active and not using adequate contraception) 
or in the first trimester of pregnancy. Symptomatic NVP-associated hepatic or 
serious rash toxicity, while uncommon, is more frequent in females than in 
males, and is more likely to be seen in antiretroviral-naive females with higher 
absolute CD4 cell counts (>250 cells/mm3). NVP should therefore be used with 
caution in adolescent girls with absolute CD4 counts between 250 and 350 
cells/mm3; if used in such adolescent girls, careful monitoring is needed during 
the first 12 weeks of therapy, preferably including liver enzyme monitoring. In 
situations where both EFV and NVP should not be included in first-line regimens 
for adolescent girls the use of a triple NRTI regimen may be indicated. 

Adherence to long-term therapy is particularly difficult among adolescents. In 
addition to providing routine adherence assessment and support (see Section 
XVI), health care providers may want to consider issues that are particularly 
relevant to adolescents and impair optimal adherence to ART, possibly including 
the adolescents’ perception of being immortal, their desire for independence, 
lack of disclosure of HIV status, and stigma. The parents of adolescents who 
have become infected as infants or young children may find it hard to share the 
diagnosis of HIV with their children because of fear of stigma or blame from their 
own children. However, without this knowledge it is impossible for adolescents 
to progress completely through the transition process into adult care. Sharing 
this diagnosis with peers is difficult for adolescents who are aware of their HIV 
status. For these reasons it is especially important that young people: 1) are 
informed about their HIV status; 2) are well educated about their condition, its 
treatment and the importance of adhering to care and ART; 3) are confident in 
their ability to talk about HIV with those whom they want to know about their 
condition; and 4) have a support system so that they know where to obtain help 
and advice when necessary. Simple ARV regimens will maximize adherence. 
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Clinical and laboratory assessments are required at baseline (i.e. at entry 
into HIV care), during the care of patients who are not yet eligible for 
ART, and for starting and maintaining ART. In resource-limited settings, 

WHO recommends that primarily clinical parameters be used for monitoring 
ART. However, it is highly desirable to develop a laboratory monitoring protocol 
on a country basis in order to improve the efficacy of therapeutic interventions 
and to ensure the maximum level of safety when delivering ARV drugs. 

BASELINE CLINICAL AND LABORATORY ASSESSMENT

All infants and children who are diagnosed with HIV infection should undergo 
a baseline clinical and laboratory assessment in order to determine the clinical 
stage of HIV disease and, where available, CD4 testing to determine, eligibility 
for ART and other interventions such as CPT. Further objectives are evaluation for 
the presence of active opportunistic infections and referral of infected infants or 
children to a chronic care setting within the public health system. The baseline 
assessment should also serve as a means to provide counselling and support for 
children and/or caregivers concerning secondary prevention and disclosure of 
HIV diagnosis to others, as well as to identify particular needs.

Following confirmation of HIV infection status the baseline clinical assessment
for infants and children should include:

clinical staging of HIV disease (Annex B); 

identification of concomitant medical conditions (e.g. TB, pregnancy 
in adolescent girls);

detailing of concomitant medications, including co-trimoxazole and 
traditional or herbal therapies;

weight, height, head circumference and other measures of growth; 

developmental status;

nutritional status, including assessment of quality and quantity of 
intake;

XV. CLINICAL AND LABORATORY
MONITORING
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for those eligible for ART, assessment of children’s and caregiver’s 
preparedness for therapy.

The laboratory assessment for infants and children at baseline should include:

confirmation of HIV infection status (virological or antibody testing 
according to age; Section IV);

measurement of CD4, where available;

haemoglobin measurement: in infants and children initiated on AZT-
containing first-line regimens;

white blood cell count (WBC); 

pregnancy test for sexually active adolescent girls;

screening for TB and malaria (and diagnostic testing where clinically 
indicated), and for other major treatable HIV coinfections and HIV-
related opportunistic diseases as clinically indicated (Table 13).

TLC should only be used at baseline assessment for ART in resource-limited 
settings if CD4 cell measurements are unavailable. There is a reasonable 
correlation between TLC and CD4 levels in symptomatic patients (46, 155-157) 
and association of TLC with risk of mortality in paediatric studies (46, 47).

ROUTINE MONITORING OF CHILDREN WHO ARE NOT YET
ELIGIBLE FOR ART
The clinical evaluation of infants and children who are not yet eligible for ART 
should be performed every three to six months and should include the same 
parameters as are used in baseline evaluations. Together with the results of 
CD4 measurement they are useful for updating the WHO paediatric clinical 
and immunological stage at each visit, and for determining whether the infants 
or children in question have become eligible for treatment. Clinical evaluation 
and CD4 measurements should be obtained more frequently as the clinical or 
immunological threshold for initiating ART (Table 5) approaches. Also, because 
of the rapid rate of disease progression in infants and young children, more 
frequent clinical and laboratory monitoring is indicated.
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ROUTINE MONITORING OF CHILDREN ON ART
Once a child is on ART, in addition to the parameters used before ART (except for 
confirmation of HIV infection status), clinical assessment should cover the child’s 
and caregiver’s understanding of the therapy as well as anticipated support 
and adherence to the therapy. Observation of the child’s responses to therapy 
should also include symptoms of potential drug toxicities or treatment failure. 
Particularly important signs of infants’ and children’s responses to ART include 
the following:

improvement in growth in children who have been failing to grow;

improvement in neurological symptoms and development in children 
with encephalopathy or who have been demonstrating delay in the 
achievement of developmental milestones; and/or 

decreased frequency of infections (bacterial infections, oral thrush 
and/or other opportunistic infections).

The frequency of clinical monitoring depends on the response to ART but should 
be at a minimum be at weeks 2, 4, 8 and 12 after starting ART and then every 
2-3 months once the child has stabilized on therapy. In infants and children who 
were started on ART on the basis of a presumptive clinical diagnosis of severe 
HIV disease, HIV infection status should be confirmed as soon as possible.

Laboratory assessment of CD4 is desirable every six months or more frequently 
if clinically indicated (Table 13). The TLC is not suitable for the monitoring of 
therapy because a change in its value does not reliably predict treatment success 
(105). In infants and children initiated on AZT-containing first-line regimens the 
measurement of haemoglobin should be performed during the first few months 
of treatment (at weeks 4, 8 and 12 after initiation of ART) or in a symptom-
directed approach. Tests of liver function (i.e. liver enzymes) are recommended 
during the first few months of treatment in infants and children receiving 
nevirapine or who have coinfection with hepatitis viruses or are on hepatotoxic 
medications. When choosing other laboratory parameters, clinical symptoms 
should be taken into consideration for assessing the response to therapy. Some 
routine monitoring tests may be advisable in accordance with the specific drugs 
used, but laboratory monitoring of adverse events should largely be directed 
by clinical symptoms (Annexes F and G). It should be noted that an inability to 
perform laboratory monitoring should not prevent children from receiving ART.
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TABLE 13. LABORATORY PARAMETERS FOR MONITORING INFANTS AND CHILDREN AT BASELINE,
BEFORE AND DURING ART

Diagnosis and monitoring 
laboratory tests

Baseline
(at entry 
into care)

At 
initiation 

of first-line 
or second-
line ARV 
regimen 

Every six 
months

As 
required or 
symptom-
directed

HIV diagnostic testing: virological
and Ab testing

- - -

Haemoglobina -

WBC and differentialb -

%CD4 or absolute CD4 cell countc

Pregnancy testing in adolescent girls d -

Full chemistry (including, but
not restricted to, ALT,e liver
enzymes, renal function, glucose,
lipids, amylase, lipase and serum
electrolytes)f

- - -

HIV viral load measurementg - - -

a Haemoglobin monitoring at weeks 4, 8 and 12 after initiation of ART is recommended by some
experts if AZT is used.

b Monitoring at weeks 4, 8 and 12 after initiation of ART is optional.
c Children not yet eligible for ART should be monitored with CD4 every six months. For infants and

children who develop new or recurrent WHO stage 2 or 3 events or whose CD4 approach threshold
values the frequency of CD4 measurement can be increased. %CD4+ is preferred in children
<5 years of age.

d Pregnancy testing may be needed for adolescent girls prior to initiating a regimen containing EFV.
e The predictive value of pre-emptive liver enzyme monitoring is considered very low by some

experts. WHO recommends liver enzyme monitoring in a symptom-directed approach. However,
regular monitoring during the first three months of treatment and symptom-directed measurement
of liver enzymes thereafter has been considered by some experts for children on nevirapine-based
regimens, or for adolescent girls with CD4 values over 250 cells/mm3 and for infants and children
coinfected with hepatitis B or hepatitis C virus or other hepatic disease.

f Regular monitoring (every six months) of full chemistry, particularly lipid levels, liver enzymes and
renal function, should be considered for infants and children on second-line drugs.

g At present, viral load measurement is not recommended for decision-making on the initiation
or regular monitoring of ART in resource-limited settings. Tests for assessment of HIV RNA viral
load can also be used to diagnose HIV infection (17), and to assess discordant clinical and CD4
findings in children suspected of failing ART.
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LABORATORY CAPABILITY FOR ROUTINE MONITORING

Although protocols for monitoring the safety and efficacy of ART are important, 
WHO recognizes the restricted infrastructure for the different tests at different 
levels in the health system. WHO has therefore tiered its laboratory monitoring 
recommendations to primary health care centres (level 1), district hospitals 
(level 2) and regional referral centres (level 3) in order to facilitate HIV care and 
treatment in a variety of locations (Annex I). Standard quality assessment of 
laboratories at all levels is important for ensuring reliability.   
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Adherence is related to the clinical and virological responses to therapy 
in infants and children (158-160). Studies of drug adherence in adult 
patients in Western countries have suggested that higher levels of drug 

adherence are associated with improved virological and clinical outcomes and 
that rates exceeding 90% are desirable in order to maximize the benefits of ART 
(161, 162). It is therefore critical to focus on maximizing adherence in order to 
ensure the durability of effect of ARV regimens and to minimize the emergence of 
drug resistance. Experience has demonstrated that it can be particularly difficult 
to adhere to daily medication regimens, especially over long periods. Numerous 
approaches to supporting and improving adherence have been investigated and 
have begun to be explored in Western countries. As ART becomes increasingly 
available to children in low-resource settings, attention to adherence will be 
just as important. Furthermore, various programmatic issues cause barriers to 
optimal adherence to treatment and may have to be addressed. 

Adherence in children is a special challenge because of factors relating to 
children, caregivers, medications and the interrelationships of these factors. 
The lack of paediatric formulations, poor palatability, high pill burden or liquid 
volume, frequent dosing requirements, dietary restrictions and side-effects may 
hamper the regular intake of required medications. Furthermore, the successful 
treatment of a child requires the commitment and involvement of a responsible 
caregiver. This may be particularly complicated if the family unit is disrupted 
as a consequence of adverse health or economic conditions. Mothers of HIV-
infected children are frequently HIV-infected themselves and the care of the 
children may be less than optimal because of the mothers’ compromised health. 
It is preferable that a secondary (back-up) informed caregiver be involved in the 
care of an HIV-infected child. In addition, caregivers are often concerned with 
the disclosure of HIV status to other family members, friends or schools, thus 
restricting the child’s options for seeking support. Finally, an understanding of 
how the developmental stage of the child influences the extent to which he or 
she will cooperate with the regular administration of medicine helps to guide 
planning and support for the process. 

Efforts to support and maximize adherence should begin before the initiation of 
treatment (163). The development of an adherence plan and the education of the 
child and their caregivers are important first steps. Initial education should cover 

XVI. ADHERENCE TO ART
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basic information about HIV and its natural history, the benefits and side-effects 
of ARV medications, how the medications should be taken and the importance 
of not missing any doses. If medication is mixed with food the consumption 
of all food is important in order to ensure administration of the full required 
dose. Especially for young children the employment of additional methods may 
be necessary, including the tasting of medications, practising the measurement 
of liquids, and training in pill swallowing. When choosing regimens, policy-
makers and programmers should consider ways to minimize the number of pills 
and/or the volumes of liquids as well as the frequency of dosing, avoidance 
of food restrictions, the feasibility of using FDCs and the availability of blister 
packs or other facilitating presentations of the drugs. Fitting the ARVs into the 
child’s (and/or caregiver’s) lifestyle or, where possible and appropriate, matching 
drug regimens for children to regimens of adults in the same family, as well as 
preparedness for common, non-severe adverse effects, may facilitate successful 
adherence. 

Adherence during the first days and weeks of treatment can be critical to the 
long-term success of a regimen, particularly for some ART combinations with 
a higher risk of the development of resistance. Where children stop (either 
intentionally or unintentionally) ARV drugs within first-line regimens it should be 
recognized that NNRTI components have half-lives that are several days longer 
than the half-lives of NRTI components. Sudden or periodic interruption of first-
line therapy therefore results in the persistence of subtherapeutic NNRTI drug 
levels and may lead to the premature development of NNRTI drug resistant virus. 
Emphasizing the need to consistently take the ARV drugs is therefore particularly 
important with an NNRTI/NRTI-based first-line regimen. An uninterrupted ARV 
supply in both facilities and at the household level is clearly essential.

The continuous assessment and support of adherence are vital components of 
a proactive approach to ART. The assessment of adherence should be a concern 
of every health care provider participating in the care of children. It should 
be performed whenever there is a visit to a health centre in order to identify 
children in need of the greatest support for adherence. The measurement of 
adherence may, however, be difficult, particularly in children. Quantitative 
methods are generally employed (asking children or caregivers how many 
doses of medication have been missed during the past 3, 7 or 30 days) but the 
responses may not reflect true adherence as children and caregivers learn the 
social desirability of reporting complete adherence. Qualitative evaluations of 
adherence can more effectively identify barriers to optimal medication-taking 
but can be more difficult and time-consuming for the health care providers as 
well as the children and/or their caregivers. Qualitative evaluations generally 
focus on obtaining descriptions of impediments to adherence or problems 
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encountered. Furthermore, the assessment of adherence can be complicated 
by diverging reports between children and caregivers, as well as by the limited 
availability of information when the caregivers bringing children to clinics are 
not responsible for supervising ART administration (164). Reviews of pharmacy 
records as well as pill counts can provide valuable information about adherence. 
Viral load measurements can be used to assess adherence to medication but 
are unlikely to be widely available in low-resource settings at present and are an 
expensive way to monitor adherence.

In addition to the assessment of adherence, ongoing support for adherence 
is a vital component of successful treatment. Practical aids can be helpful, 
including the use of calendars, pillboxes, blister packs and labelled syringes. 
Directly observed therapy and the use of treatment buddies or partners have 
been successful in some settings but little is known about their applicability to 
the paediatric population. Community and psychological support can be critical 
to caregivers as well as to children; peer support groups may be particularly 
beneficial for mothers with young children on ART. Adherence may vary with 
time: families may have periods when adherence is excellent and other periods 
when it fails, often because of changing life circumstances. Adherence may also 
suffer as the child responds to therapy, health improves and the impetus to take 
daily medication decreases.

Programmatic issues can also affect paediatric adherence and must be considered 
as programmes expand to provide paediatric ART. Problems with adherence 
for children, their caregivers and adolescents (in particular those who are in 
transition of care) should be anticipated; they are encountered at every level of 
the health care system involved in providing ART. Continuous access to a supply 
of free ARV drugs as well as the development of well-functioning systems for 
forecasting, procurement and supply management are essential components of 
paediatric treatment programmes. The limited formulations currently available 
for children present significant barriers to optimal adherence. The development 
of formulations appropriate for use in infants and young children is therefore 
strongly encouraged. 
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Multidrug resistance in children who have received multiple antiretroviral 
regimens is an increasing problem in Western countries. Limited data 
are available on which to base recommendations about treatment 

options. Various strategies that balance benefits for children might be explored 
to maintain CD4,(i) reduce adverse events and enhance the prevention of 
opportunistic infections. If children have end-stage HIV disease and no further 
suitable ARVs are available, stopping ART and keeping them comfortable with 
symptom-based care may have to be considered.

CONSIDERATIONS FOR THE USE OF ARV SALVAGE
REGIMENS

A number of treatment approaches have been considered in clinical trial settings, 
although largely in adults and where virological monitoring is possible. These 
include the addition or substitution of new drugs (such as enfurvirtide/T20), 
mega-HAART (combining of five or more drugs, including two or more protease 
inhibitors), strategic recycling of drugs, structured treatment interruptions (STIs) 
and the continuation of current therapy until additional drugs become available. 
The analysis of 13 HIV cohorts involving adult patients who had three-class 
virological failure indicates that achieving and maintaining an absolute CD4 
count above 200 cells/mm3 becomes the primary aim. Treatment regimens 
that achieve suppression of viral load below 10 000 copies per ml or at least 
1.5 log10 below the off-treatment value may not be associated with CD4 cell-
count decline (165). Immunological and clinical benefit has been reported 
even among patients who have partial viral response or virological rebound, 
presumably as a result of decreased viral fitness attributable to the presence 
of multiple resistance mutations. Studies in adults suggest therapeutic benefit 
from NRTI treatment in the presence of drug resistant HIV (119, 120, 166-170). 
Decisions about therapy in such situations are complex and require, at least, 
consultation with an HIV specialist.

(i) Where virological monitoring is available, maintenance of low viral load may be included 
in the strategies.

XVII. STRATEGIES IN THE EVENT OF
FAILURE OF SECOND-LINE REGIMENS
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CONSIDERATIONS FOR PALLIATIVE CARE AND
STOPPING ART
The prevention of opportunistic infections, the relief of symptoms and the 
management of pain need to continue, even when the option to stop ART may 
have to be considered. Symptoms and pain are a major cause of discomfort and 
poor quality of life during the course of HIV infection in infants and children. 
Many of these symptoms can be prevented, treated or controlled with basic 
medications and therapies. Non-pharmacological methods are an important 
adjuvant to symptom management. Efforts to identify the cause of symptoms 
and pain should be pursued as much as possible, without adversely affecting the 
quality of the child’s life and within the limits of available resources. Symptoms 
and related pain should be anticipated and prevented to the extent possible. 

The care of the terminally ill child (i) is a particular challenge in resource-limited 
settings because there is paucity of experience and of replicable models of planned 
terminal care, both institutional and community-based. At the end of life there are 
typically more symptoms that must be addressed, and there are polypharmacy 
guidelines to control multiple syndromes and treatment for multiple conditions. 
Terminal care preparation for children and their families is a long-term process 
and requires continuity of care providers and services. Critical factors in effective 
long-term planning include early and active communication and involvement 
with parents/guardians/caregivers and their ongoing support, community-level 
support structures, a functional health infrastructure, knowledgeable human 
resources, and access to essential drugs and supplies. Terminally ill children 
are often placed in acute care facilities that may not be appropriate for their 
needs. Few resource-limited settings have inpatient facilities for terminal care, 
and home-based care is usually preferred. Families must be involved in decisions 
about the best place for care and the preferred place of death if children have 
end-stage HIV disease.

(i) Adapted from reference 171.
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CONSIDERATIONS ON DRUG RESISTANCE IN INFANTS
AND CHILDREN

Infants and children acquire resistant virus or develop resistance because of 
ARV exposure for prophylaxis or treatment. In perinatal acquisition the infant 
acquires resistant virus from the mother in utero, intrapartum or postpartum 
during breastfeeding. The transmission of a resistant virus can occur: 1) from an 
ARV-naive mother infected with HIV already resistant to ARV; 2) from a mother 
exposed to ARVs before becoming pregnant; or 3) from a mother who has been 
exposed to ARVs during pregnancy either for her own health or for prophylaxis 
of MTCT. Issues related to the development of viral resistance attributable to 
PMTCT and ART in infants are discussed in Section VII.

Treatment-related development of resistance in children is, as in adults, frequently 
related to the use of suboptimal suppressive regimens or subtherapeutic drug 
levels because of either insufficient adherence or pharmacokinetic problems (172) 
and represents one of the main reasons for treatment failure (173). Children may 
develop viral resistance as a result of ART, the infant ARV prophylaxis of MTCT 
intervention, or possibly due to exposure to subtherapeutic levels of ARVs during 
breastfeeding (i.e. from mothers receiving ART). 

CONSIDERATIONS FOR MINIMIZING THE EMERGENCE OF
DRUG RESISTANCE

The emergence of HIV drug resistance (HIVDR) is of increasing concern in 
countries where ART is widely used and represents a potential impediment to 
the achievement of long-term success in the rapid scale-up of ART in resource-
limited settings. Minimizing the emergence and transmission of HIVDR is 
therefore essential in order to ensure the efficacy of the limited number of 
antiretroviral drugs available in many countries. The optimization of adherence 
is vital for minimizing resistance, alongside standardized protocols for ARV use 
in prophylaxis and treatment. Specific problems that should be considered 
in treating children include the need to switch formulations as children cross 
thresholds of weight or age, and unavailability of a range of suitable paediatric 

XVIII. DRUG RESISTANCE
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ARV dose formulations. In the event of discontinuation of ARVs for toxicity it 
may be necessary to accommodate staggered stopping of individual drug 
components. 

Countries are encouraged to implement strategies for minimizing the development 
and spread of HIVDR by choosing appropriate drug combinations, ensuring 
reliable ARV drug quality and supply, and providing culturally appropriate support 
for adherence. Furthermore, the surveillance and monitoring of HIVDR at country 
level are recommended as part of the overall monitoring of the effectiveness of 
antiretroviral programmes. These studies are an important public health tool for 
informing national, regional and global ARV scale-up programmes about trends 
in drug resistance patterns with a view to enabling timely policy development so 
as to minimize the impact of such resistance.

The Global HIV Drug Resistance Network (HIVResNet) has developed an 
essential package of elements for a national and global HIVDR strategy which 
complements plans for the implementation of ART scale-up. This is described 
in more detail at http://www.who.int/hiv/en/ as well as in the 2006 revision of 
Scaling up antiretroviral therapy in resource-limited settings: treatment guidelines 
for a public health approach.(i)

Because of the particularities in the transmission of resistant virus in infants and 
children, however, countries should consider the implementation of surveillance 
and monitoring protocols that are being developed by WHO specifically for 
the paediatric population. The study population for HIVDR surveillance should 
include pregnant women and newly-infected infants (i.e. infants that may have 
perinatally-acquired resistant virus), and should thus identify the transmission 
of resistant virus. Monitoring studies on the emergence of resistance during 
ART should include cohorts of infants and children starting ART, on ART and 
experiencing treatment failure, at sentinel sites. 

As for adults, WHO does not recommend drug resistance testing for individual 
infant and child management in settings where other basic laboratory 
measurements, such as CD4 and HIV viral load, are not yet available. The WHO/
HIVResNet strategy for HIVDR in the paediatric population is being developed 
under the coordination of WHO in collaboration with HIVResNet. 

(i) To be published by WHO in 2006.
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(Diagnosis of HIV infection according to recommendations in section IV. All clinical events
or conditions referred to are described in Annex B, Part B.)

Clinical stage 1

Asymptomatic
Persistent generalized lymphadenopathy

Clinical stage 2(i)

Unexplained persistent hepatosplenomegaly
Papular pruritic eruptions
Extensive wart virus infection
Extensive molluscum contagiosum
Recurrent oral ulcerations
Unexplained persistent parotid enlargement
Lineal gingival erythema
Herpes zoster
Recurrent or chronic upper respiratory tract infections (otitis media, otorrhoea,
sinusitis, tonsillitis )
Fungal nail infections

Clinical stage 3(i)

Unexplained moderate malnutrition not adequately responding to standard therapy
Unexplained persistent diarrhoea (14 days or more )
Unexplained persistent fever (above 37.5 ºC, intermittent or constant, for longer than
one month)
Persistent oral candidiasis (after first 6 weeks of life)
Oral hairy leukoplakia
Acute necrotizing ulcerative gingivitis/periodontitis
Lymph node TB
Pulmonary TB
Severe recurrent bacterial pneumonia
Symptomatic lymphoid interstitial pneumonitis
Chronic HIV-associated lung disease including bronchiectasis
Unexplained anaemia (<8.0 g/dl ), neutropenia (<0.5 x 109/L3) or chronic
thrombocytopenia (<50 x 109/ L3)

ANNEX B, PART A: WHO CLINICAL STAGING OF
HIV FOR INFANTS AND CHILDREN WITH ESTABLISHED
HIV INFECTION
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Clinical stage 4(i) (ii)

Unexplained severe wasting, stunting or severe malnutrition not responding to
standard therapy
Pneumocystis pneumonia
Recurrent severe bacterial infections (e.g. empyema, pyomyositis, bone or joint
infection, meningitis, but excluding pneumonia)
Chronic herpes simplex infection; (orolabial or cutaneous of more than one month’s
duration, or visceral at any site)
Extrapulmonary TB
Kaposi sarcoma
Oesophageal candidiasis (or Candida of trachea, bronchi or lungs)
Central nervous system toxoplasmosis (after the neonatal period)
HIV encephalopathy
Cytomegalovirus (CMV) infection; retinitis or CMV infection affecting another organ,
with onset at age over 1 month
Extrapulmonary cryptococcosis (including meningitis)
Disseminated endemic mycosis (extrapulmonary histoplasmosis, coccidiomycosis)
Chronic cryptosporidiosis (with diarrhoea )
Chronic isosporiasis
Disseminated non-tuberculous mycobacteria infection
Cerebral or B cell non-Hodgkin lymphoma
Progressive multifocal leukoencephalopathy
HIV-associated cardiomyopathy or nephropathy

(i) Unexplained refers to where the condition is not explained by other causes.
(ii) Some additional specific conditions can be included in regional clasifications

(e.g. Penicilliosis in Asia, HIV associated rectovaginal fistula in Africa).
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ANNEX B, PART B: PRESUMPTIVE AND DEFINITIVE
CRITERIA FOR RECOGNIZING HIV-RELATED CLINICAL
EVENTS IN INFANTS AND CHILDREN WITH ESTABLISHED
HIV INFECTION

(Diagnosis of HIV infection according to recommendations in Section IV.)

Clinical event Clinical diagnosis Definitive diagnosis 

Stage 1

Asymptomatic No HIV-related symptoms reported and no
clinical signs on examination.

Not applicable

Persistent generalized
lymphadenopathy
(PGL)

Persistent swollen or enlarged lymph nodes
>1 cm at two or more non-contiguous sites
(excluding inguiral), without known cause

Clinical diagnosis

Stage 2

Unexplained persistent
hepatosplenomegaly

Enlarged liver and spleen without obvious
cause.

Clinical diagnosis

Papular pruritic
eruptions

Papular pruritic vesicular lesions. Clinical diagnosis

Fungal nail infections Fungal paronychia (painful, red and swollen
nail bed) or onycholysis (painless separation
of the nail from the nail bed). Proximal white
subungual onchomycosis is uncommon
without immunodeficiency.

Clinical diagnosis

Angular cheilitis Splits or cracks on lips at the angle of
the mouth with depigmentation, usually
responding to antifungal treatment but may
recur.

Clinical diagnosis

Lineal gingival
erythema (LGE)

Erythematous band that follows the contour
of the free gingival line; may be associated
with spontaneous bleeding.

Clinical diagnosis
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Clinical event Clinical diagnosis Definitive diagnosis 

Extensive wart virus
infection

Characteristic warty skin lesions; small fleshy
grainy bumps, often rough, flat on sole of
feet (plantar warts); facial, more than 5% of
body area or disfiguring.

Clinical diagnosis

Extensive molluscum
contagiosum infection

Characteristic skin lesions: small flesh-
coloured, pearly or pink, dome-shaped or
umbilicated growths, may be inflamed or
red; facial, more than 5% of body area or
disfiguring. Giant molluscum may indicate
advanced immunodeficiency.

Clinical diagnosis

Recurrent oral
ulcerations
(two or more in six
months)

Aphthous ulceration, typically with a
halo of inflammation and yellow-grey
pseudomembrane.

Clinical diagnosis

Unexplained parotid
enlargement

Asymptomatic bilateral swelling that may
spontaneously resolve and recur, in absence
of other known cause; usually painless.

Clinical diagnosis

Herpes zoster Painful rash with fluid-filled blisters,
dermatomal distribution, may be
haemorrhagic on erythematous background,
and may become large and confluent. Does
not cross the midline.

Clinical diagnosis

Recurrent upper
respiratory tract
infection (URTI)

Current event with at least one episode in
past six months. Symptom complex: fever
with unilateral face pain and nasal discharge
(sinusitis) or painful swollen eardrum (otitis
media), sore throat with productive cough
(bronchitis), sore throat (pharyngitis) and
barking croup-like cough (LTB), persistent or
recurrent ear discharge.

Clinical diagnosis

Stage 3

Unexplained moderate
malnutrition

Weight loss: low weight-for-age, up to -2
standard deviations (SDs), not explained by
poor or inadequate feeding and/or other
infections, and not adequately responding to
standard management.

Documented loss of body weight
of -2 SDs, failure to gain weight
on standard management and
no other cause identified during
investigation.

Unexplained persistent
diarrhoea

Unexplained persistent (14 days or more)
diarrhoea (loose or watery stool, three or
more times daily) not responding to standard
treatment.

Stools observed and
documented as unformed.
Culture and microscopy reveal
no pathogens.
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Clinical event Clinical diagnosis Definitive diagnosis 

Unexplained persistent
fever
(intermittent or
constant for longer
than one month)

Reports of fever or night sweats for longer
than one month, either intermittent or
constant, with reported lack of response
to antibiotics or antimalarials. No other
obvious foci of disease reported or found on
examination. Malaria must be excluded in
malarious areas.

Documented fever of >37.5 ºC
with negative blood culture,
negative malaria slide and
normal or unchanged CXR, and
no other obvious foci of disease.

Oral candidiasis
(after first 6 weeks of
life)

Persistent or recurring creamy white soft
small plaques which can be scraped off
(pseudomembranous), or red patches on
tongue, palate or lining of mouth, usually
painful or tender (erythematous form).

Microscopy or culture.

Oral hairy leukoplakia Fine small linear patches on lateral borders
of tongue, generally bilaterally, which do not
scrape off.

Clinical diagnosis

Lymph node TB Nonacute, painless “cold” enlargement
of lymph nodes, usually matted, localized
in one region. May have draining sinuses.
Response to standard anti-TB treatment in
one month.

Histology or fine needle aspirate
for Ziehl Neelsen stain. Culture.

Pulmonary TB
(History of contact
with adult with smear
positive PTB)

Nonspecific symptoms, e.g. chronic cough,
fever, night sweats, anorexia and weight
loss. In older children, productive cough and
haemoptysis as well.

Isolation of M. Tuberculosis on
sputum culture, +/- Abnormal
CXR.

Severe recurrent
bacterial pneumonia

Cough with fast breathing, chest in-drawing,
nasal flaring, wheezing, and grunting.
Crackles or consolidation on auscultation.
Responds to course of antibiotics. Current
episode plus one or more in previous six
months.

Isolation of bacteria from
appropriate clinical specimens
(induced sputum, BAL, lung
aspirate).

Acute necrotizing
ulcerative gingivitis or
stomatitis, or acute
necrotizing ulcerative
periodontitis

Severe pain, ulcerated gingival papillae,
loosening of teeth, spontaneous bleeding,
bad odour, and rapid loss of bone and/or
soft tissue.

Clinical diagnosis
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Clinical event Clinical diagnosis Definitive diagnosis

Symptomatic LIP No presumptive clinical diagnosis. CXR: bilateral reticulonodular
interstitial pulmonary infiltrates
present for more than two
months with no response to
antibiotic treatment and no
other pathogen found. Oxygen
saturation persistently <90%.
May present with cor pulmonale
and may have increased exercise-
induced fatigue. Characteristic
histology.

Chronic HIV-associated
lung disease (including
bronchiectasis)

History of cough productive of copious
amounts of purulent sputum (bronchiectasis
only), with or without clubbing, halitosis,
and crepitations and/or wheezes on
auscultation.

CXR; may show honeycomb
appearance (small cysts) and/or
persistent areas of opacification
and/or widespread lung
destruction, with fibrosis and
loss of volume.

Unexplained
anaemia (<8g/dl), or
neutropenia
(<0.5x109/L)orchronic
thrombocytopenia
(<50 X 109/L/)

No presumptive clinical diagnosis. Laboratory testing, not explained
by other non-HIV conditions,
or not responding to standard
therapy with haematinics,
antimalarials or anthelminthics as
outlined in IMCI.

Stage 4

Unexplained severe
wasting, stunting or
severe malnutrition not
adequately responding
to standard therapy

Persistent weight loss not explained by poor
or inadequate feeding or other infections
and not adequately responding in two
weeks to standard therapy. Characterized
by: visible severe wasting of muscles, with
or without oedema of both feet, and/or
weight-for-height of -3 SDs, as defined by
WHO IMCI guidelines.

Documented weight loss of >-3
SD +/- oedema.

Pneumocystis
pneumonia (PCP)

Dry cough, progressive difficulty in
breathing, cyanosis, tachypnoea and fever;
chest indrawing or stridor. (Severe or very
severe pneumonia as in IMCI.) Usually of
rapid onset especially in infants under 6
months of age. Response to high-dose co-
trimoxazole +/- prednisolone.

CXR, typical bilateral perihilar
diffuse infiltrates; microscopy of
induced sputum or BAL or NPA.
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Clinical event Clinical diagnosis Definitive diagnosis

Recurrent severe
bacterial infection, e.g.
empyema, pyomyositis,
bone or joint infection,
meningitis but
excluding pneumonia

Fever accompanied by specific symptoms
or signs that localize infection. Responds to
antibiotics. Current episode plus one or more
in previous six months.

Culture of appropriate clinical
specimen.

Chronic herpes simplex
infection; (orolabial
or cutaneous of more
than one month’s
duration or visceral at
any site)

Severe and progressive painful orolabial,
genital, or anorectal lesions caused by HSV
infection present for more than one month.

Culture and/or histology.

Oesophageal Candida
(or Candida of trachea,
bronchi or lungs).

Chest pain and dysphagia (difficulty
in swallowing), odynophagia (pain on
swallowing food and fluids) or retrosternal
pain worse on swallowing (food and fluids)
responds to specific treatment. In young
children, suspect particularly if oral Candida
observed and food refusal occurs and/or
difficulties/crying when feeding.

Macroscopic appearance
at endoscopy, microscopy
of specimen from tissue or
macroscopic appearance at
bronchoscopy or histology.

Extrapulmonary/
disseminated TB

Systemic illness usually with prolonged
fever, night sweats, weight loss. Clinical
features of organs involved, e.g. sterile
pyuria, pericarditis, ascites, pleural effusion,
meningitis, arthritis, orchitis.

Positive microscopy
showing AFB or culture of
Mycobacterium tuberculosis
from blood or other relevant
specimen except sputum or BAL.
Biopsy and histology.

Kaposi sarcoma Typical appearance in skin or oropharynx
of persistent, initially flat, patches with a
pink or blood-bruise colour, skin lesions that
usually develop into nodules.

Macroscopic appearence or by
histology.

CMV retinitis or CMV
infection affecting
another organ, with
onset at age over
1 month.

Retinitis only:
may be diagnosed by experienced clinicians:
typical eye lesions on fundoscopic
examination; discrete patches of retinal
whitening with distinct borders, spreading
centrifugally, often following blood
vessels, associated with retinal vasculitis,
haemorrhage and necrosis.

Histology or CMV demonstrated
in CSF by culture or DNA-PCR.

CNS toxoplasmosis
with onset at age over
1 month.

Fever, headache, focal neurological signs,
convulsions. Usually responds within 10 days
to specific therapy.

Positive serum toxoplasma
antibody AND of available single/
multiple intracranial mass lesions
on neuro imaging (CT or MRI).
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Clinical event Clinical diagnosis Definitive diagnosis

Extrapulmonary
cryptococcosis
including meningitis

Meningitis: usually subacute, fever with
increasing severe headache, meningism,
confusion, behavioural changes that
responds to cryptococcal therapy.

Isolation of Cryptococcus
neoformans from extrapulmonary
site or positive cryptococcal
antigen test (CRAG) on CSF or
blood.

HIV encephalopathy At least one of the following, progressing over
at least two months in the absence of another
illness:
- failure to attain, or loss of,

developmental milestones, loss of
intellectual ability;

or
- progressive impaired brain growth

demonstrated by stagnation of head
circumference;

or
- acquired symmetric motor deficit

accompanied by two or more of the
following: paresis, pathological reflexes,
ataxia, gait disturbances.

Neuro imaging demonstrating
atrophy and basal ganglia
calcification, exclusion of other
causes.

Disseminated mycosis
(coccidiomycosis,
histoplasmosis,
penicilliosis)

No presumptive clinical diagnosis. Histology: usually granuloma
formation.
Isolation: antigen detection
from affected tissue; culture
or microscopy from clinical
specimen or blood culture.

Disseminated
mycobacteriosis other
than TB

No presumptive clinical diagnosis. Nonspecific clinical symptoms
including progressive weight
loss, fever, anaemia, night
sweats, fatigue or diarrhoea;
plus culture of atypical
mycobacteria species from stool,
blood, body fluid or other body
tissue, excluding lung.

Chronic
cryptosporidiosis
(with diarrhoea)

No presumptive clinical diagnosis. Cysts identified on modified ZN
stain.

Chronic Isospora No presumptive clinical diagnosis. Identification of isospora.

Cerebral or B cell non-
Hodgkin lymphoma

No presumptive clinical diagnosis. CNS imaging: at least one lesion
with mass effect; histology of
relevant specimen.
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Clinical event Clinical diagnosis Definitive diagnosis

Progressive multifocal
leukoencephalopathy
(PML)

No presumptive clinical diagnosis. Progressive neurological
disorder together with white
matter lesions on neuroimaging
or positive polyomavirus JC
(JCV) PCR on CSF.

Symptomatic
HIV associated
nephropathy

No presumptive clinical diagnosis Renal biospy

Symptomatic
HIV associated
cardiomyopathy

No presumptive clinical diagnosis Cardiomegaly and evidence of
poor left ventricular function
confirmed by echocardiography.
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ANNEX C: WHO CLASSIFICATION OF HIV-ASSOCIATED
IMMUNODEFICIENCY IN INFANTS AND CHILDREN

Classification of 
HIV-associated 
immunodeficiency

Age-related CD4 values 

≤11 months
(%)

12−35 months
(%)

36−59 months
(%)

≥5 years 
(cells/mm3)

Not significant >35 >30 >25 >500

Mild 30−35 25−30 20−25 350−499

Advanced 25−29 20−24 15−19 200−349

Severe <25 <20 <15 <200 or <15%

Source: Based on WHO global and regional consultations and data from references (45, 174).
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ANNEX D: 12-MONTH MORTALITY RISK AT SELECTED
THRESHOLDS FOR %CD4+, ABSOLUTE CD4 COUNT
AND TOTAL LYMPHOCYTE COUNT BY AGE

%CD4+<25 (<1 yr), <20% (1 to <3 yrs), <15% (3 to 5 yrs), <15% ( 5 yrs)

CD4<150 (<1 yr), <750 (1 to <3 yrs), 350 (3 to <5 yrs), 200 ( 5 yrs)

TLC<4000 (<1 yr), <3000 (1 to <3 yrs), 2500 (3 to <5 yrs), 2000 ( 5 yrs)
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Source: reference (47).
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ANNEX E: PRESCRIBING INFORMATION AND WEIGHT
BASED DOSING OF AVAILABLE ARV FORMULATIONS
FOR INFANTS AND CHILDREN

WHO strongly encourages the development of formulations appropriate for paediatric
use, particularly solid formulations in doses that can be used by paediatric patients
under 14 kg.

This Annex contains information on ARV drugs for which there are paediatric 
indications, formulations or sufficient information and evidence to provide 
guidance on prescribing and doses. Situations that are frequently encountered 
in resource-limited settings, including the potential for lack of refrigeration and 
the lack of syrup or liquid forms for small children are taken into consideration. 
For simplification, doses are provided in ranges based on children’s weights: 
although weight and height can both be measured it may be impractical to expect 
providers in many settings to calculate body surface area (BSA) accurately. 

The work to develop simplified guidance on ARVs for use in children was 
undertaken by WHO as a result of recommendations made at a technical 
consultation held in November 2004. Further details of the meeting are available 
at: http://www.who.int/3by5/paediatric/en/index.html. Details of the members 
of the working group who assisted WHO are available in Annex A.

The primary source of information for the guidance provided is the package 
insert (product labelling) from the brand name product made by the innovator 
(brand name) company for each drug. This information was supplemented 
with data from other authoritative publications and expert consultation. 
Since information on drug dosing may be updated, providers are cautioned 
to consider the most recent guidelines and product labelling. Not all currently 
available ARV drugs are included. A web-based tool to assist in reviewing and 
adapting to country-specific simplified dosing guidance will be available online 
later in 2006. 

Multisource, i.e. generic, antiretroviral drugs are available from several companies, 
however the strengths of tablets and capsules and the concentrations of liquid 
formulations may vary from the information given here. Additionally, some 
products are fixed-dose combination tablets containing quantities of drugs that 
are not appropriate for small children. Providers should consider the quality of 
multisource products and should consult the WHO document Access to HIV/AIDS
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drugs and diagnostics of acceptable quality for guidance, which is available and 
updated at http://www.who.int/hiv/amds/selection/en/index.html.

WHO operates a voluntary prequalification system that was set up in 2001. This 
service facilitates access to medicines that meet unified standards of quality, 
safety and efficacy for HIV/AIDS, malaria and tuberculosis. Manufacturers 
(including manufacturers of multisource [generic] products) wishing their 
medicines to be included in the prequalified products list are invited to apply. 
Each manufacturer must present extensive information on the product (or 
products) submitted to allow qualified assessment teams to evaluate quality, 
safety and efficacy. The manufacturer must also open its manufacturing sites 
to an inspection team which assesses working procedures for compliance with 
WHO good manufacturing practices. Alternatively, the inspections carried out 
by stringent regulatory bodies are recognized and their work is not duplicated 
by WHO. A list of WHO-prequalified products is continuously updated and is 
available at http://mednet3.who.int/prequal/.

This Annex will be updated regularly as new data become available and readers 
are suggested to check the WHO website on paediatric HIV care: http://www.
who.int/hiv/paediatric/en/index.html

PART A. GENERAL PRINCIPLES

Details on individual drugs are available from the various manufacturers or the 
U.S. treatment guidelines (http://www.aidsinfo.nih.gov) or European treatment 
guidelines (http://ctu.mrc.ac.uk/penta/guidelin.pdf). Common and important 
toxicities of the antiretrovirals are provided in the main text of this document.

The WHO Dosing guidance provided here includes weight based tables calculated 
by estimation of body surface area (BSA). Suggested dosing is provided for one 
kilogram weight bands up to 10-14 kg, recognizing that these may be collapsed or 
simplified further. The target dose for the simplified tables for each antiretroviral 
drug is shown in the part 1 introduction component of the table. However, in 
some cases the dosing in a particular weight band may be somewhat above or 
below that recommended by the manufacturer. Decisions about dosing were 
based upon manufacturer’s information, the antiretroviral drug formulation 
choices, available data from clinical studies, and expert paediatric pharmacology 
consultation, and were directed towards what could be considered the “optimal” 
dose for a particular weight band, given the limitations imposed by currently 
available drug formulations. Optimal dosing is given for all single ARV drugs and 
wherever possible combination solid FDCs. This will be regularly reviewed and 
updated as further data or newer formulations become available.
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It is recommended that national treatment advisory panels and/or expert 
groups review and consider these principles and the prescribing information 
given current national policies, practice and drug regulatory requirements 
with a view to their suitability for national adaptation and adoption.

The principles that were followed in developing the WHO simplified tables 
include the following:

It is preferable to use one formulation or fixed combination of any 
given drug(s).

Oral syringes or other standardized devices of various sizes should be 
made available to support accurate dosing of liquid formulations.

Large volumes of liquid or syrup formulations should be avoided 
where possible. 

In general, children should be switched to available solid formulations 
as soon as possible or as soon as they are tolerated.

If liquid or syrup formulations are difficult to use for reasons of 
storage, volumes required, palatability or excipient nature solid 
dosage formulations are preferable.

If solid formulations of first-line and second-line drugs developed for 
children are not available, acceptable or suitable, solid formulations 
currently used for adults can be used.

Many tablets, but not all, may be divided in half but generally not 
further for drug safety reasons. Scored tablets are more easily split. 
Some tablets cannot be split and WHO recommends that where 
possible tablet splitting is conducted in the dispensing pharmacy 
using appropriate tablet cutters.  

Some adult FDCs may result in underdosing of individual components 
in children. Underdosing of FDCs should be avoided, particularly 
with drugs where there are concerns about rapid emergence of 
resistance (e.g. NNRTI drugs). In order to deliver induction dosing 
of nevirapine (NVP) during the first two weeks of therapy, triple 
drug fixed-dose combinations should not be used but rather the 
individual components of the regimen should be prescribed.

Different dosing between a.m. and p.m. should be avoided where 
possible. However, in order to keep all regimens to no more than 
twice daily, there are instances where different quantities of solid 
dosage forms can be administered a.m. as opposed to p.m.
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The doses in the tables are presented in weight bands, accepting that 
some deviation from target dosing will occur.

Children have to be weighed at each clinic visit, and dose changes 
are required as children grow and/or gain weight.

When capsules are opened or tablets dissolved or crushed and added 
to food or liquid, it is important that the entire volume/amount of 
vehicle be taken to ensure administration of the full dose.

Weight-based doses were determined by using body surface area values 
calculated from median heights-for-weight from international growth 
charts using the formula:

BSA = square root [[weight (kg) x height (cm)] /3600].

From this work it is clear that formulations, particularly fixed dose combination 
formulations in solid forms for treating smaller children (under 10 -14 kg) are 
urgently needed to allow scale up of treatment for younger infants and children. 
WHO will make available additional guidance on required formulations, dosing 
information, and required phamacovigilance activities.

WHO will continue to work to simplify prescribing, dispensing and dosing 
guidance and work with the pharmaceutical industry (originator and 
generic) and other partners to develop more practical recommendations 
on the range of formulations required to safely accelerate scale up of 
paediatric ART.
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PART B. DRUG FORMULATIONS AND DOSAGES

1. NRTIS
Lamivudine (3TC)

Formulations

Oral solution: 10 mg/ml
Tablet:  150 mg

Age (weight), dose and dose frequency

Target dose: 4 mg/kg/dose twice daily to a maximum of 150 mg twice daily
Dose at <30 days: 2 mg/kg/dose twice daily
Dose at ≥30 days: 4 mg/kg/dose twice daily
Dose at >50 kg: 150 mg twice daily
Note: Once-daily dosing is not yet approved for children but encouraging
pharmacokinetic data are now available (175).

Other comments

General:
 Well tolerated
 No food restrictions
 Also active against hepatitis B

Oral solution:
 Store solution at room temperature (i.e. 25 °C; use within one month of opening)

Tablets:
 Store at 25 °C (permitted range:15 °C to 30 °C)
 Can be crushed and contents mixed with a small amount of water or food and

immediately taken

Pharmacokinetic data:
 Available for all ages
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Lamivudine: Recommended dosing based on weight bands

Weight range (kg) Formulation Dose 
(ml, tablets)

Bottom Top
Target dose 

4 mg/kg/dose twice daily to a
maximum 150mg/dose twice daily

a.m. p.m.

5 5.9 10 mg/ml solution 3 ml 3 ml

6 6.9 10 mg/ml solution 3 ml 3 ml

7 7.9 10 mg/ml solution 4 ml 4 ml

8 8.9 10 mg/ml solution 4 ml 4 ml

9 9.9 10 mg/ml solution 4 ml 4 ml

10 10.9 10 mg/ml solution 5 ml 5 ml

11 11.9 10 mg/ml solution 5 ml 5 ml

12 13.9 or
10 mg/ml solution 6 ml 6 ml

150 mg tablets 0.5 0.5

14 16.9 150 mg tablets 0.5 0.5

17 19.9 150 mg tablets 0.5 0.5

20 24.9 150 mg tablets 1 0.5

25 29.9 150 mg tablets 1 1

30 34.9 150 mg tablets 1 1
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Stavudine (d4T)

Formulations

Oral solution: 1 mg/ml
Capsules: 15 mg, 20 mg, 30 mg, 40 mg

Age (weight), dose and dose frequency

Target dose: 1 mg/kg/dose
Dose at <30 kg: 1 mg/kg/dose twice daily
Dose at >30kg: 30 mg/dose twice daily
Adults >60 kg: currently 40 mg twice daily recommended;(using 30 mg dosing

leads to delay or reduction of toxicity, although limited data on
efficacy are available).

Other comments

General:
 Well tolerated

Do not use stavudine with zidovudine (AZT) due to an antagonistic 
effect 

Oral solution:
 Palatable and well tolerated but requires refrigeration after reconstitution
 Powder for oral solution should be protected from excessive moisture and

stored in tightly closed containers at 25 °C (permitted range: 15 °C to 30 °C)
 After constitution, needs refrigeration and storage in original container;

discard any unused portion after 30 days
 Must be well shaken prior to each use

Capsules:
Can be opened and mixed with small amount of food or water (stable in
solution for 24 hours if kept refrigerated)

Pharmacokinetic data:
 Available for all ages
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Stavudine: Recommended dosing based on weight bands

Weight range (kg) Formulation Dose
(ml or capsules)

Bottom Top
Target dose

1 mg/kg /dose twice daily up to
30 mg/dose twice daily

p.m. p.m.

5 5.9 1 mg/ml syrup 6 ml 6 ml

6 6.9 or
20 mg capsules 0.5 0.5

1 mg/ml syrup 7 ml 7 ml

7 7.9 or
20 mg capsules 0.5 0.5

1 mg/ml syrup 8 ml 8 ml

8 8.9 or
20 mg capsules 0.5 0.5

1 mg/ml syrup 9 ml 9 ml

9 9.9 or
20 mg capsules 0.5 0.5

1 mg/ml syrup 10 ml 10 ml

10 10.9 15 mg capsules 1 1

11 11.9 15 mg capsules 1 1

12 13.9 15 mg capsules 1 1

14 16.9 20 mg capsules 1 1

17 19.9 20 mg capsules 1 1

20 24.9 20 mg capsules 1 1

25 29.9 30 mg capsules 1 1

30 34.9 30 mg capsules 1 1

‘Stavudine 20 mg capsule can be dissolved in a measured quantity of water and half the quantity
administered to provide dose shown in table’
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Zidovudine (AZT [or ZDV])

Formulations

Syrup: 10 mg/ml
Capsules: 100 mg and 250 mg
Tablet: 300 mg

Age (weight), dose and dose frequency

Target dose for infants >6 weeks old: 
Oral 180−240mg/m2 per dose given twice daily (total daily dose of 360−480 mg/m2)
Maximum dose 300 mg/dose given twice daily
Adult dose 250-300 mg/dose given twice daily
MTCT prevention dose:
Target dose in infants: Oral: 4 mg/kg every 12 hours starting within 12 hours after birth

and continuing up to 1−6 weeks of age, depending on national
recommendations
Intravenous: 1.5 mg/kg infused over 30 minutes, every 6 hours until
oral dosing is possible.

Notes:
 For children with suspected nervous system involvement dose of 240mg/m2 per dose

given twice daily may be more beneficial.

Other comments

General: 
Do not use stavudine with zidovudine (AZT) due to an antagonistic effect
No food restrictions

 Use with caution in children with anaemia due to potential for bone marrow
suppression

Syrup (oral solution):
 Preferred in children <8 kg since accurate dosing with capsules is not practical in

smaller children
 Is stable at room temperature but needs storage in glass jars and is light-sensitive

Capsules:
 May be opened and dispersed in water or on to a small amount of food and

immediately ingested
 Storage at 15 °C to 25 °C

Tablets:
 Storage at 15 °C to 25 °C

300-mg tablets are often not scored; may be cut in half with a tablet splitter in a
pharmacy.

 Tablets may be crushed and combined with a small amount of food or water and
immediately ingested

Pharmacokinetic data:
 Available for all ages
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Zidovudine: Recommended dosing based on weight bands; 
Range of tablets, capsules and syrup available

Weight range (kg)
Target dose 

180−240mg/m2/dose twice daily

Dose 
(ml or capsules or 

tablets)

Bottom Top Formulation a.m. p.m.

5 5.9 10 mg/ml syrup 6 ml 6 ml

6 6.9 10 mg/ml syrup 7 ml 7 ml

7 7.9 10 mg/ml syrup 8 ml 8 ml

8 8.9 or
10 mg/ml syrup 9 ml 9 ml

100 mg capsules 1 1

9 9.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

10 10.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

11 11.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

12 13.9 or
10 mg/ml syrup 11 ml 11 ml

100 mg capsules 1 1

14 16.9 or
100 mg capsules 2 1

300 mg tablets 0.5 0.5

17 19.9 or
100 mg capsules 2 1

300 mg tablets 0.5 0.5

20 24.9 or
100 mg capsules 2 2

300 mg tablets 0.5 0.5

25 29.9 or
100 mg capsules 2 2

300 mg tablets 1 0.5

30 34.9 or
100 mg capsules 3 3

300 mg tablets 1 1
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Zidovudine: recommended dosing based on weight bands; 
100-mg capsules and syrup available

Weight range (kg)
Target dose

180−240mg/m2/dose twice daily
Dose 

(ml or capsules)

Bottom Top Formulation a.m. p.m.

5 5.9 10 mg/ml syrup 6 ml 6 ml

6 6.9 10 mg/ml syrup 7 ml 7 ml

7 7.9 10 mg/ml syrup 8 ml 8 ml

8 8.9 or
10 mg/ml syrup 9 ml 9 ml

100 mg capsules 1 1

9 9.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

10 10.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

11 11.9 or
10 mg/ml syrup 10 ml 10 ml

100 mg capsules 1 1

12 13.9 100 mg capsules 1 1

14 16.9 100 mg capsules 2 1

17 19.9 100 mg capsules 2 1

20 24.9 100 mg capsules 2 2

25 29.9 100 mg capsules 2 2

30 34.9 100 mg capsules 3 3
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Zidovudine: Recommended dosing based on weight bands;
300-mg tablets and syrup available

Weight range (kg)
Target dose

180−240mg/m2/dose twice daily
Dose 

(ml or tablets)

Bottom Top Formulation a.m. p.m.

5 5.9 10 mg/ml syrup 6 ml 6 ml

6 6.9 10 mg/ml syrup 7 ml 7 ml

7 7.9 10 mg/ml syrup 8 ml 8 ml

8 8.9 10 mg/ml syrup 9 ml 9 ml

9 9.9 10 mg/ml syrup 10 ml 10 ml

10 10.9 10 mg/ml syrup 10 ml 10 ml

11 11.9 10 mg/ml syrup 10 ml 10 ml

12 13.9 10 mg/ml syrup 11 ml 11 ml

14 16.9 300 mg tablets 0.5 0.5

17 19.9 300 mg tablets 0.5 0.5

20 24.9 300 mg tablets 0.5 0.5

25 29.9 300 mg tablets 1 0.5

30 34.9 300 mg tablets 1 1
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Abacavir (ABC) 

Formulations

Oral solution: 20 mg/ml
Tablet: 300 mg

Age (weight), dose and dose frequency

Target dose <16 years or <37.5 kg:  8 mg/kg/dose twice daily
Maximum dose >16 years or ≥37.5 kg:  300 mg/dose twice daily
Once-daily dosing is not yet approved for children but encouraging pharmacokinetic
data are now available (175).

Other comments

General:
Parents must be warned about potential hypersensitivity reaction
ABC should be stopped permanently if hypersensitivity reaction 
occurs 

 No food restrictions

Tablets:
 Can be crushed and contents mixed with small amount water or food and

immediately ingested
 Storage at room temperature of 20 °C to 25 °C

Oral solution:
 Storage at room temperature of 20 °C to 25 °C; may be refrigerated

Pharmacokinetic data:
 Available for children over the age of 3 months (see comment above)
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Abacavir: Recommended dosing based on weight bands

Weight range (kg)

Target dosing 
<16 years or <37.5 kg:

8 mg/kg/dose given twice daily
Maximum dose

>16 years or ≥37.5 kg:
300 mg/dose given twice daily

Dose
(ml or tablets)

Bottom Top Formulation a.m. a.m.

5 5.9 20 mg/ml syrup 2 ml 2 ml

6 6.9 20 mg/ml syrup 3 ml 3 ml

7 7.9 20 mg/ml syrup 4 ml 4 ml

8 8.9 20 mg/ml syrup 4 ml 4 ml

9 9.9 20 mg/ml syrup 4 ml 4 ml

10 10.9 20 mg/ml syrup 5 ml 5 ml

11 11.9 or
20 mg/ml syrup 5 ml 5 ml

300 mg tablet 0.5 0.5

12 13.9 or
20 mg/ml syrup 6 ml 6 ml

300 mg tablet 0.5 0.5

14 16.9 300 mg tablet 0.5 0.5

17 19.9 300 mg tablet 0.5 0.5

20 24.9 300 mg tablet 1 0.5

25 29.9 300 mg tablet 1 1

30 34.9 300 mg tablet 1 1
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Didanosine (ddI [dideoxyinosine])

Formulations

Oral solution from paediatric powder/water: 10 mg/ml (in many countries must be
made up with additional antacid)

Chewable tablets: 25 mg, 50 mg, 100 mg, 150 mg,
200 mg

Enteric-coated beadlets in capsules: 125 mg, 200 mg, 250 mg, 400 mg
(designed for once daily dosing
preferred but still not widely available)

Age (weight), dose and dose frequency

Dose <3 months: 50 mg/m2/dose twice daily
Dose at 3 months to <13 years: 90−120 mg/m2/dose twice daily
Maximum dose, ≥13 years or >60 kg: 200 mg/dose twice daily or 400 mg once daily
Once-daily dosing for chewable tablets is authorized in United Kingdom for children
over the age of 6 years.

Other comments

General:
 ddI is degraded rapidly unless given as an enteric formulation or combined

with buffering agents or antacids
 In children this effect may be less marked and ddI may not have to be

administered on an empty stomach

Oral suspension:
 Is not easy to use and should be avoided if possible
 Should be kept refrigerated; stable for 30 days; must be well shaken

Tablets:
At least two tablets of appropriate strength must be used at any 
one time for adequate buffering (e.g. if the child’s dose is 50 mg, administer
two 25-mg tablets instead of one 50-mg tablet)

 ddI tablets should be chewed, crushed or dispersed in water or clear juice
before they are taken
They should not be swallowed whole

Enteric-coated beadlets in capsules:
 Can be opened and sprinkled on a small amount of food

Pharmacokinetic data:
 Are available for all ages
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Didanosine: Recommended dosing based on weight bands 
Once-daily EC capsules

Weight range (kg)

Target dose 
Maximum dose:

>13 years or >60 kg:
400 mg once daily

Dose 
(capsules)

Bottom Top Formulation a.m. or p.m. 

10 10.9 125 mg EC capsule 1

11 11.9 125 mg EC capsule 1

12 13.9 125 mg EC capsule 1

14 16.9 200 mg EC capsule 1

17 19.9 200 mg EC capsule 1

20 24.9 250 mg EC capsule 1

25 29.9 250 mg EC capsule 1

30 34.9 250 mg EC capsule 1
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Didanosine: Recommended twice-daily dosing based on weight bands

Weight range (kg)

Target dosing 
<3 months:

50 mg/m2/dose twice daily
3 months to <13 years:

90−120 mg/m2/dose twice daily
Maximum dose:

≥13 years or >60 kg:
200 mg/dose twice daily

or 400 mg once daily

Dose 
(ml or tablets)

Bottom Top Formulation a.m. p.m.

5 5.9 or
10 mg/ml suspension 4 ml 4 ml

25 mg chew tablet 2 2

6 6.9 or
10 mg/ml suspension 5 ml 5 ml

25 mg chew tablet 2 2

7 7.9 or
10 mg/ml suspension 6 ml 6 ml

25 mg chew tablet 2 2

8 8.9 or
10 mg/ml suspension 6 ml 6 ml

25 mg chew tablet 2 2

9 9.9 or
10 mg/ml suspension 6 ml 6 ml

25 mg chew tablet 2 2

10 10.9 or
10 mg/ml suspension 6 ml 6 ml

25 mg chew tablet 3 2

11 11.9 or
10 mg/ml suspension 7 ml 7 ml

25 mg chew tablet 3 3

12 13.9 or
10 mg/ml suspension 7 ml 7 ml

25 mg chew tablet 3 3

14 16.9 or
10 mg/ml suspension 8 ml 8 ml

25 mg chew tablet 4 3

17 19.9 or
10 mg/ml suspension 9 ml 9 ml

25 mg chew tablet 4 4

20 24.9 25 mg chew tablet 5 5

25 29.9 25 mg chew tablet 5 5

30 34.9 25 mg chew tablet 5 5

Note: 25 mg chew tablets can be substituted with other strengths to the same mg amount but each
a.m. and p.m. dose must always be made up of at least two tablets.
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2. NNRTIS
Efavirenz (EFV)

Formulations

Syrup: 30 mg/ml
(Note: syrup has lower bioavailability and ratio of 1.3 syrup to solid formulation is
suggested to achieve an equivalent dose)
Capsules: 50 mg, 100 mg, 200 mg
Tablets: 600 mg

Age (weight), dose and dose frequency

Target dosing: 19.5 mg/kg/day (syrup) or 15 mg/kg/day (capsule/tablet)
Weight greater than 40 kg, 600 mg once daily

Other comments

General:
 Storage at 25 °C (permitted range: 15 °C to 30 °C)
 Insufficient data on dosing for children <3 years old
 EFV can be given with food but if taken with food, especially high-fat meals,

absorption is increased by an average of 50%
 EFV is best given at bedtime in order to reduce CNS side-effects, especially

during first two weeks
Capsules:

 May be opened and added to a small amount of food or liquid; they have a
very peppery taste but can be mixed with sweet foods to disguise the taste

Pharmacokinetic data:
 Available for children over 3 years of age
 Insufficient data on dosing for children <3 years old
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B. Efavirenz: Recommended once-daily dosing based on weight bands

Weight range (kg)

Target dose
15 mg/kg/day (capsule/tablet)

Weight >40 kg: 600 mg
once daily

Dose
(capsules, tablets)

Once daily, 
3 years and above

Bottom Top Formulation

10 10.9 200 mg capsule 1

11 11.9 200 mg capsule 1

12 13.9 200 mg capsule 1

14 16.9 mg capsule 200 mg + 50 mg

17 19.9 mg capsule 200 mg + 50 mg

20 24.9 mg capsule 200 mg + 100 mg

25 29.9 mg capsule 200 mg + 100 mg + 50 mg

30 34.9 200 mg capsule 2

35 39.9 200 mg capsule 2

>40 600 tablet 1
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Nevirapine (NVP)

Formulations

Oral suspension: 10 mg/ml
Tablet: 200 mg

Age (weight), dose and dose frequency

Target dose for maintenance: 160−200 mg/m2 to maximum dose of 200 mg taken twice daily
Special considerations on dosing:
a) Induction dose: once daily for first 14 days; it is generally half the daily maintenance dose given

once daily except where the maintenance dose is divided unequally between a.m. and p.m.
b) Maintenance dose: target dose is 160−200 mg/m2/dose given twice daily adjusted for

more aggressive dosing in younger ages.
c) For children 14−24.9 kg the suggested dose is 1 tablet a.m. and ½ tablet p.m. Due to

the prolonged half-life of nevirapine the fluctuation in drug exposure associated with this
dosing schedule is acceptable.

d) If a mild rash occurs during the first 14 days of induction dosing, continue once daily
dosing and only escalate dose once the rash has subsided and the dose is well tolerated.
If a severe rash occurs (especially if accompanied by fever, blistering or mucosal
ulcerations), discontinue drug.

Dosing for MTCT prevention: 2 mg/kg/dose within 72 hours of birth once only
If the maternal dose of nevirapine was given less than 2 hours before delivery, then administer
2 mg/kg/dose to the infant immediately after birth and repeat within 24−72 hours of first
dose.
If the infant weight is not available, administer 0.6 ml oral suspension.

Other comments

General:
 Parents must be warned about a potential severe, life-threatening rash during the 14-day

lead-in period. The once-daily induction dose is used to reduce the frequency of rash.
 NVP should be permanently discontinued and not restarted in children who develop severe rash
 Drug interactions: avoid nevirapine if rifampicin is coadministered (see Section XVII)
 Can be given without regard to food
 Storage at 25 °C (permitted range 15 °C to 30 °C)

Oral suspension:
 Must be well shaken

Tablets:
 Are scored and can be divided into two equal parts to give a 100-mg dose; can be crushed

and combined with a small amount of water or food and immediately administered

Pharmacokinetic data:
 Available for all ages
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Nevirapine: Recommended induction dosing based on weight bands

Weight range (kg)

Target dose 
Half of daily maintenance dosing

(160−200 mg/m2/dose to
max 200 mg.)

Dose
(ml or 

tablets)

Bottom Top Formulation Once daily

5 5.9 10 mg/ml syrup 6 ml

6 6.9 10 mg/ml syrup 7 ml

7 7.9 10 mg/ml syrup 8 ml

8 8.9 10 mg/ml syrup 9 ml

9 9.9 or
10 mg/ml syrup 9 ml

200 mg tablets 0.5

10 10.9 or
10 mg/ml syrup 10 ml

200 mg tablets 0.5

11 11.9 or
10 mg/ml syrup 10 ml

200 mg tablets 0.5

12 13.9 or
10 mg/ml syrup 11 ml

200 mg tablets 0.5

14 16.9 200 mg tablets 0.5

17 19.9 200 mg tablets 1

20 24.9 200 mg tablets 1

25 29.9 200 mg tablets 1

30 34.9 200 mg tablets 1
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Nevirapine: Recommended maintenance dosing based on weight bands

Weight range (kg)
Target dosing

160−200 mg/m2 to max 200 mg
per dose twice daily

Dose 
(ml or tablets)

Bottom Top Formulation a.m. p.m.

5 5.9 10 mg/ml syrup 6 ml 6 ml

6 6.9 10 mg/ml syrup 7 ml 7 ml

7 7.9 10 mg/ml syrup 8 ml 8 ml

8 8.9 10 mg/ml syrup 9 ml 9 ml

9 9.9 or
10 mg/ml syrup 9 ml 9 ml

200 mg tablets 0.5 0.5

10 10.9 or
10 mg/ml syrup 10 ml 10 ml

200 mg tablets 0.5 0.5

11 11.9 or
10 mg/ml syrup 10 ml 10 ml

200 mg tablets 0.5 0.5

12 13.9 or
10 mg/ml syrup 11 ml 11 ml

200 mg tablets 0.5 0.5

14 16.9 200 mg tablets 1 0.5

17 19.9 200 mg tablets 1 0.5

20 24.9 200 mg tablets 1 0.5

25 29.9 200 mg tablets 1 1

30 34.9 200 mg tablets 1 1
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3. PROTEASE INHIBITORS

Saquinavir (SQV)

Formulations

Capsules:
Hard gel capsules(hgc) : 200 mg
Tablets: 500 mg

Age (weight), dose and dose frequency

 hgc studies reported using 33 mg/kg three times a day

Other comments

General:
 Should not be taken as sole protease inhibitor
 Should be taken with food as absorption is improved; it is suggested that it be

taken within two hours after a meal

Storage:
 hgc do not need refrigeration

Pharmacokinetic data:
 Safety and effectiveness not yet well established in younger children

Not licensed for use in children under 16 years of age or less than 25 kg
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Nelfinavir (NFV)

Formulations

Powder for oral suspension: 50 mg per 1.25 ml scoop
(200 mg per level teaspoon of 5 ml)

Tablet: 250 mg, 625 mg

Age (weight), dose and dose frequency

<10 kg: dose listed is targeted to achieve a dose of ~75 mg/kg/dose twice daily
≥10 kg to 19.9 kg: dose listed is targeted to achieve a dose of ~60 mg/kg/dose

twice daily
≥20 kg: maximum recommended dose of 1250 mg/dose twice daily

Other comments

General:
 Powder and tablets can be stored at room temperature
 Must be taken with food to improve absorption
 Drug interactions (less than ritonavir-containing protease inhibitors)
 Because of difficulties with powder the use of crushed tablets is preferred

(even for infants) if the appropriate dose can be given

Tablets:
 May be halved, or crushed and dispersed in water or on to a small amount of

food and immediately ingested

Pharmacokinetic data:
 Available for all ages
 However, there is extensive pharmacokinetic variability in infants, with a

requirement for very high doses in infants <1 year of age.
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Nelfinavir: Recommended dosing based on weight bands

Weight range (kg)

Target dosing 
<10 kg: ~75 mg/kg/dose

twice daily
>10 kg to 19.9 kg:

~60 mg/kg/dose twice daily
>20 kg: max dose of 1250 mg

twice daily

Dose
(ml or capsules)

Bottom Top Formulation a.m. p.m.

5 5.9 250 mg tablets 2 2

6 6.9 250 mg tablets 2 2

7 7.9 250 mg tablets 3 2

8 8.9 250 mg tablets 3 3

9 9.9 250 mg tablets 3 3

10 10.9 250 mg tablets 3 3

11 11.9 250 mg tablets 3 3

12 13.9 250 mg tablets 4 4

14 16.9 250 mg tablets 4 4

17 19.9 or
250 mg tablets 5 5

625 mg tablets 2 2

20 24.9 or
250 mg tablets 5 5

625 mg tablets 2 2

25 29.9 or
250 mg tablets 5 5

625 mg tablets 2 2

30 34.9 or
250 mg tablets 5 5

625 mg tablets 2 2

35 39.9 or
250 mg tablets 5 5

625 mg tablets 2 2
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Lopinavir/ritonavir (LPV/r) [coformulation]

Formulations

Oral solution: 80 mg/ml lopinavir plus 20 mg/ml ritonavir
Capsules: 133.3 mg lopinavir plus 33.3 mg ritonavir
Tablets: 200 mg lopinavir + 50 mg ritonavir

Age (weight), dose and dose frequency

Lopinavir target doses:
5−7.9 kg: 16 mg/kg/dose twice daily
8−9.9 kg: 14 mg/kg/dose twice daily

 10−13.9 kg: 12 mg/kg/dose twice daily
 14−39.9 kg: 10 mg/kg/dose twice daily

Ritonavir target doses:
7−15 kg: 3 mg/kg/dose twice daily

 15− 40 kg: 2.5 mg/kg/dose twice daily

Maximum dose: 400 mg lopinavir + 100 mg ritonavir taken twice daily

Other comments

General:
 Should be taken with food

Preferably, oral solution and capsules should be refrigerated; however, can
be stored at room temperature up to 25°C for two months; at >25°C drug
degrades more rapidly

 There are many drug-to-drug interactions because RTV inhibits cytochrome
P450

Oral solutions:
 Low volume but bitter taste

Capsules:
 Large

Should not be crushed or opened; must be swallowed whole

Tablets :
 Do not have food restrictions although bioavailability is increased when

administered with food
 Cannot be split

Pharmacokinetic data:
 Available for 6 months of age or older
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Lopinavir/ritonavir: Recommended dosing based on weight bands

Weight range 
(kg)

Target dosing 
See table over for lopinavir and ritonavir target doses

Dose 
(ml or tablets)

Bottom Top Formulation a.m. p.m.

5 5.9 80 mg lopinavir/20 mg ritonavir per ml solution 1 ml 1 ml

6 6.9 80 mg lopinavir/20 mg ritonavir per ml solution 1.5 ml 1.5 ml

7 7.9 or
80 mg lopinavir/20 mg ritonavir per ml solution 1.5 ml 1.5 ml

133 mg lopinavir/33 mg ritonavir per capsule 1 1

8 8.9 or
80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir/33 mg ritonavir per capsule 1 1

9 9.9 or
80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir/33 mg ritonavir per capsule 1 1

10 10.9 or
80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir/33 mg ritonavir per capsule 1 1

11 11.9 or
80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir/33 mg ritonavir per capsule 1 1

12 13.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir/33 mg ritonavir per capsule 2 1

200 mg lopinavir/50 mg ritonavir per tablet 1 1

14 16.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 2 ml 2 ml

133 mg lopinavir /33 mg ritonavir per capsule 2 1

200 mg lopinavir/50 mg ritonavir per tablet 1 1

17 19.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 2.5 ml 2.5 ml

133 mg lopinavir/33 mg ritonavir per capsule 2 1

200 mg lopinavir/50 mg ritonavir per tablet 1 1

20 24.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 3 ml 3 ml

133 mg lopinavir/33 mg ritonavir per capsule 2 2

200 mg lopinavir/50 mg ritonavir per tablet 1 1
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Weight range 
(kg)

Target dosing 
See table over for lopinavir and ritonavir target doses

Dose 
(ml or tablets)

Bottom Top Formulation a.m. p.m.

25 29.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 3.5 ml 3.5 ml

133 mg lopinavir/33 mg ritonavir per capsule 2 2

200 mg lopinavir/50 mg ritonavir per tablet 2 1

30 34.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 4 ml 4 ml

133 mg lopinavir/33 mg ritonavir per capsule 3 3

200 mg lopinavir/50 mg ritonavir per tablet 2 2

35 39.9
or

or

80 mg lopinavir/20 mg ritonavir per ml solution 5 ml 5 ml

133 mg lopinavir/33 mg ritonavir per capsule 3 3

200 mg lopinavir/50 mg ritonavir per tablet 2 2
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Ritonavir (RTV)

Formulations

Soft gelatin capsules: 100mg
Liquid: 600 mg ritonavir per 7.5 ml (80 mg/ml)
Co- formulated with Lopinavir

Age (weight), dose and dose frequency

Target dose treatment :
<2 years: not established
≥2 to 16 years: 400 mg/m2 twice daily by mouth up to maximum 600 mg twice daily

 Started at 250 mg/m2 and increased at intervals of 2 to 3 days by 50 mg/m2

twice daily to reduce side-effects
As a booster for Lopinavir:

Ritonavir target doses:
 7−15 kg: 3 mg/kg twice daily
 15−40 kg: 2.5 mg/kg twice daily

Other comments

General:
 Adverse event profile seen during clinical trials and postmarketing similar to

that for adults
 Liquid must be kept at 20°C to 25°C and in original bottle
 Liquid is foul-tasting and excipient contains 43% alcohol
 Soft gel capsules contain 12% alcohol excipient
 Should be taken with food
 Liquid may be taken alone or mixed with milk or food but should not be

mixed with other fluids, including water
 Many drug-to-drug interactions because RTV inhibits cytochrome P450

Pharmacokinetic data:
 Available for infants and children
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WHO encourages the use of fixed-dose combinations when formulations of 
assured quality and proven bioequivalence are available and offer operational 
advantages. Not all the FDCs in this table have been evaluated for prequalification 
by WHO. 

Fixed-dose combinations of standard first-line ARV drugs that are suitable for 
children are urgently required to facilitate treatment of HIV in children. Further 
details and a current list of prequalified drugs are available at: http://mednet3.
who.int/prequal/

FDCs of standard first and second line regimens for treating children under 10-14 kg
are urgently required.

4. FIXED-DOSE COMBINATIONS
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Zidovudine (AZT) plus lamivudine (3TC) 

Formulations

Oral solution: not available
Tablet: AZT (300 mg) plus 3TC (150 mg)

Age (weight), dose and dose frequency

Target dose.
Zidovudine - 180-240mg/m2/dose twice daily
Lamivudine - 4mg/kg/dose twice daily
Maximum dose: 1 tablet/dose twice daily

Other comments

General:
 See comments under individual drug components

Tablets:
 Storage between 2°C and 30°C
 No food restrictions
 Can be crushed and contents mixed with a small amount of water or food and

immediately taken

Pharmacokinetic data:
 Available for adolescents and adults
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B. AZT plus 3TC: Recommended dosing based on weight bands

Weight range (kg) Target dosing as for 
individual components Dose

Bottom Top
Formulation

300 mg AZT/150 mg
3TC tablets

a.m. p.m.

14 16.9 300/150 tablet 0.5 0.5

17 19.9 300/150 tablet 0.5 0.5

20 24.9 300/150 tablet 1 0.5

25 29.9 300/150 tablet 1 0.5

30 34.9 300/150 tablet 1 1
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Stavudine (d4T) plus lamivudine (3TC)

Formulations

Oral solution: stavudine 10 mg + lamivudine 40 mg/5 ml
Tablets: d4T (30 mg) plus 3TC (150 mg) or d4T (40 mg) plus 3TC (150 mg)

Age (weight), dose and dose frequency

Target dose:
Stavudine- 1mg/kg/dose twice daily
Lamivudine - 4mg/kg/dose twice daily

Maximum dose: 1 tablet/dose twice daily

Other comments

General:
 See comments under individual drug components (Section 1 of annex E

‘NRTIs’)

Tablets:
 Preferably, should not be split unless scored

Pharmacokinetic data:
 Available for adolescents and adults
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d4T plus 3TC: Recommended dosing based on weight bands

Weight range (kg) Target dosing 
as for individual components Dose (tablets)

Bottom Top
Formulation

30 mg d4T/150 mg 3TC
a.m. p.m.

10 10.9 30/150 mg tablets 0.5 0.5

11 11.9 30/150 mg tablets 0.5 0.5

12 13.9 30/150 mg tablets 0.5 0.5

14 16.9 30/150 mg tablets 1 0.5

17 19.9 30/150 mg tablets 1 0.5

20 24.9 30/150 mg tablets 1 0.5

25 29.9 30/150 mg tablets 1 1

30 34.9 30/150 mg tablets 1 1
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Zidovudine (AZT) plus lamivudine (3TC) plus abacavir (ABC)

Formulations

Oral solution: not available
Tablet: AZT (300 mg) plus 3TC (150 mg) plus ABC (300 mg)

Age (weight), dose and dose frequency

Target dose:
Zidovudine - 180-240mg/m2/dose twice daily
Lamivudine - 4mg/kg/dose twice daily
Abacavir - 8mg/kg/dose twice daily

Maximum dose: 1 tablet/dose twice daily

Other comments

General:
 See comments under individual drug components
 Parents must be warned about potential hypersensitivity reaction
 ABC should be stopped permanently if hypersensitivity reaction occurs

Pharmacokinetic data:
 Available only for adults and adolescents
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AZT plus 3TC plus ABC: Recommended dosing based on weight bands

Weight range (kg) Target dosing as for 
individual drugs Dose (tablets)

Bottom Top
Formulation

300 mg AZT/150 mg
3TC/300 mg ABC

a.m. p.m.

14 16.9 300/150/300 mg tablets 0.5 0.5

17 19.9 300/150/300 mg tablets 0.5 0.5

20 24.9 300/150/300 mg tablets 1 0.5

25 29.9 300/150/300 mg tablets 1 0.5

30 34.9 300/150/300 mg tablets 1 1
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Stavudine (d4T) plus lamivudine (3TC) plus nevirapine (NVP)

Formulations

Tablet: d4T (30 mg) plus 3TC (150 mg) plus NVP (200 mg); or
d4T (40 mg) plus 3TC (150 mg) plus NVP (200 mg)

As of June 2006 not yet WHO prequalified:
Tablet: 6 mg stavudine/30 mg lamivudine/50 mg nevirapine (baby)
Tablet: 12 mg stavudine/60 mg lamivudine/100 mg nevirapine (junior)
Suspension: stavudine 10 mg / 5 ml + lamivudine 40 mg + nevirapine 70 mg

Age (weight), dose and dose frequency

Maximum dose:
one 30-mg d4T-based tablet twice daily

Other comments

General:
Contains a fixed dose of NVP, therefore cannot be used for nevirapine
induction as nevirapine dose escalation required (see NVP dosing
recommendations)

 See comments under individual drug components

Tablets:
 Preferably, should not be split unless scored

Pharmacokinetic data:
 Available for adults and adolescents.
 Limited data on use of FDCs in children
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d4T plus 3TC plus NVP: Recommended dosing based on weight bands

Weight range (kg)

Formulation
30 mg d4T/200 mg NVP/150 mg 3TC
Target dosing as for individual drugs

Dose (tablets )

Bottom Top a.m. p.m.

10 10.9 0.5 0.5

11 11.9 0.5 0.5

12 13.9 0.5 0.5

14 16.9 1 0.5

17 19.9 1 0.5

20 24.9 1 0.5

25 29.9 1 1

30 34.9 1 1
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