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HIV/TUBERCULOSIS CO-INFECTION 

 
INTRODUCTION 
 
One third of the world's population are infected with 
tuberculosis (TB).1 More than half of the global TB 
burden is in the WHO South-East Asia and Western 
Pacific Regions, where, in 2003, there were 9.7 million 
prevalent cases of TB (291 per 100 000 populations) of 
which approximately five million were new cases.2 
 

 
 

FIGURE 1:  
GLOBAL TB EPIDEMIOLOGY: TWENTY TWO COUNTRIES 

WITH A HIGH BURDEN OF TB (SHADED) SHARE 80% OF THE 
GLOBAL TB BURDEN 

 
 
Of the estimated 44 million people living with 
HIV/AIDS, 12 million are co-infected with TB.3 The 
prevalence of HIV in patients with TB is 12% in 
Thailand and Cambodia, 6.8% in Myanmar and 4% in 
Viet Nam. Public health implications are profound. TB 
kills about 350 000 HIV patients every year, more than 
any other opportunistic infection (OI).  The HIV 
epidemic fuels the TB epidemic by increasing the risk of 
reactivation of latent TB infection and by facilitating 
more rapid progression of TB disease. Unlike other OIs, 
TB can be readily transmitted to HIV negative household 
and other close contacts. 

TWO DISEASES, TWO TREATMENTS, ONE 
PATIENT 

Effective cooperation between TB and HIV programmes 
is essential for the management of HIV/TB co-infected 
patients.  All patients diagnosed with TB should be 
encouraged to undergo counselling and testing for HIV.4 
The challenges of treating HIV/TB co-infected patients 
include drug interactions and toxicities, immune 
reconstitution syndrome, high pill burden, license). 
adherence, stigma and discrimination related to HIV 
status.  

IMPACT OF HIV ON TB 
HIV is one of the strongest risk factors for developing 
active TB. While TB incidence is declining in the 
Western Pacific Region, rates of HIV/TB co-infection 
are increasing in sub-saharan Africa. 2,4 

 
Patients with HIV infection are more susceptible to TB 
because immunodeficiency increases the risk of 
reactivation of latent TB infection and the risk of rapid 
progression of a recent TB infection. The risk of 
reactivating TB infection is 7-10% per annum in HIV 
infected persons compared to a less than 10% lifetime 
risk in those without HIV infection. Concurrent HIV 
infection is estimated to confer more than a 100 fold 
increased risk for development of active TB compared to 
HIV negative persons.5,6 Those with advanced HIV 
infection (WHO clinical stage 3 or 4) are at most risk of 
developing active TB infection.7 

CLINICAL PRESENTATION  
Even in HIV-infected patients, pulmonary TB is the 
most common form of TB. In more advanced HIV 
infection, the typical TB chest X-ray findings of upper 
lobe infiltrates with cavitation are replaced by atypical 
findings of bilateral infiltrates (especially lower zones) 
with no cavitation. HIV-infected patients are more likely 
to present with a miliary pattern on chest X-ray and with 
hilar/mediastinal lymph node enlargement. 
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Early HIV Advanced HIV 

 

 
Diagnosis of TB in the presence of HIV infection is 
complicated by increased numbers of patients with 
pulmonary TB who are acid fast bacillus (AFB) smear 
negative. 
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Extrapulmonary TB is more common in HIV co-
infection. Presentations include lymphadenopathy 
(usually cervical), pleural effusion, pericarditis, 
pericardial effusion, empyema and infections of the 
central nervous system (meningitis, tuberculoma), 
gastrointestinal tract, liver, kidney, adrenal glands, 
genital tract (orchitis, epididymitis, tubo-ovarian and 
endometrial infection), skin, bone and joint. TB 
recurrence rates among HIV positive patients are higher 
compared to those without HIV. 

IMPACT OF TB ON HIV 
TB is the most common OI and the most common cause 
of death among people living with HIV/AIDS. Unlike 
most other OIs, TB can occur at  any point in the  course 

 
of HIV infection and is not dependant on the CD4 
lymphocyte count. However, the risk of developing 
active TB rises sharply with worsening immune status.1 

 
There is evidence that the host’s immune response to TB 
infection enhances HIV replication and accelerates the 
natural progression of HIVinfection. The risk of death in 
HIV-infected patients with TB has been reported to be 
twice that in HIV infected patients without TB, 
independently of CD4 count.8 The high mortality rate 
among patients with TB appears to be due to progressive 
HIV infection rather than TB itself.9,10  

MANAGEMENT OF TB DISEASE IN THE 
PRESENCE OF HIV INFECTION 
Current WHO guidelines recommend the same TB 
regimen for HIV/TB co-infected patients as is used in 
HIV negative TB infected patients.11,12.  

Thioacetazone should not be administered to patients 
with HIV/TB co-infection due to increased risk of severe 
and potentially fatal skin reactions.13,14 

Fixed dose combinations of TB medications are 
preferred as they lower the pill burden and improve 
adherence. 

 

Source: TB/HIV: A clinical manual, Second edition. Geneva, 
World Health Organization 2004 (WHO/HTM/TB/2004.329). 

 

FIGURE 3:  
PROPORTIONS OF PATIENTS WITH PULMONARY TB 

WHO HAVE POSITIVE AFB SMEARS 

TABLE 1:  
TB DIAGNOSTIC CATEGORIES 

TB diagnostic 
category Patients 

Category I 

! New smear-positive pulmonary 
TB 

! New smear-negative pulmonary 
TB with extensive parenchymal 
involvement, concomitant HIV 
disease or severe forms of 
extrapulmonary TB 

Category II 

Previously treated sputum smear-positive 
pulmonary TB: 

-relapse 
-treatment after default 
-treatment failure 

Category III 

! New smear-negative pulmonary 
TB (other than Category I) 

! Less severe forms of 
extrapulmonary TB 

Category IV 
Chronic and multi-drug resistance-TB 
(still sputum-positive after supervised re-
treatment) 

 

FIGURE 2:  
CHEST X-RAY FINDINGS IN TB PATIENTS WITH HIV 

INFECTION 
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H=Isoniazid, R=rifampicin, Z=Pyrazinamide, E=Ethambutol, 
S=streptomycin 

Source: Treatment of tuberculosis. Guidelines for national 
programmes. Third edition. Geneva, World Health Organization, 
2003 (WHO/CDS/TB/2003.313). 

a. A treatment regimen consists of two phases. The 
number before a phase is the duration of that phase 
in months. 

b. This regimen may be associated with a higher rate 
of treatment failure and relapse compared to the 6-
month regimen with rifampicin in the continuation 
phase 

Note:Direct observation of drug intake is required during 
their initial phase of treatment in smear-positive 
cases, and always in treatment including 
rifampicin.  

TREAMENT OF LATENT TB 
Isoniazid 300mg/day for six months is recommended by 
WHO for patients with latent TB infection following the 
exclusion of active TB disease by careful history taking, 
physical examination and chest X-ray. Other 
investigations (sputum culture) may be required to 
exclude active TB disease in symptomatic patients.  

MANAGEMENT OF TB IN HIV-INFECTED 
CHILDREN 
Regimens and drug dosages (mg/kg) are the same for 
children as for adults. As with adults, thioacetazone 
should not be administered to HIV-infected children.  

DRUG INTERACTIONS 
Rifampicin induces the cytochrome P450 liver enzyme 
system, which metabolizes protease inhibitors (PIs) and 
non-nucleoside reverse transcriptase inhibitors 
(NNRTIs). This can lead to decreased blood levels of 
these antiretrovirals and failure of HIV treatment.14  This 
interaction is clinically most relevant in developing 
countries where rifampicin is widely available (rifabutin 
is not) and first-line antiretroviral usually includes 
efavirenz or nevirapine. Nevirapine levels are reduced by 
37% and efavirenz levels by 25%-33% in the presence of 
rifampicin. 
 
Four abstracts at the 6th International Workshop on 
Clinical Pharmacology of HIV Therapy (28-30 April 
2005, Quebec, Canada) presented more on rifampicin 
NNRTI interactions but still did not resolve the issues.15 
While some data (mostly in patients with body weights 
close to 50 kg) supports standard efavirenz dosing 
(600mg/day), the dose of EFZ may need to be increased 
to 800 mg/day. Data on the use of NVP and rifampicin 
are similarly limited and conflicting. This regimen 
should only be used when no other options are available. 
SQV/RTV 400/400 mg twice daily, SQV/r 1600/200 mg 
once daily (if available) or LPV/RTV 400/400 mg twice 
daily in combination with the NRTI backbone is an 
alternative to EFV.17 Clinical and laboratory monitoring 
are recommended.  Abacavir (300 mg twice daily) plus 
two NRTIs is another alternative. 
 

MANAGEMENT OF HIV IN THE PRESENCE OF 
TB 
The recommended first-line ARV regimen is 

 

 
 
 
If available, tenofovir or abacavir may be substituted for 
stavudine and zidovudine.16 
 
Standard doses of stavudine and lamivudine are given 
with TB drugs, but in the absence of definitive 
recommendations, efavirenz may need to be increased to 
800 mg per day.17 

TB treatment regimens 
TB 

Diagnostic 
Category Initial phase 

(daily or 3x/week) 

Continuation phase 

(daily or 3x/week) 

I 2 HRZa 

4HR 

or  

6HE daily b 

II 

2HRZES 

and 

1HRZE 

5HRE 

III 2HRZE 

4HR 

or 

6HE daily b 

IV 
Specially designed individualized 

cases (are suggested for this category 

TABLE 2:  
RECOMMENDED TREATMENT REGIMENS FOR 

EACH DIAGNOSTIC CATEGORY 

Stavudine or Zidovudine 

+ 

Lamivudine 

+ 

Efavirenz 
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The patient may be switched from EFV to NVP once 
rifampicin is ceased. If patients are switched from EFV 
to NVP, no lead-in dosing of NVP is necessary. Start 
with NVP 200 mg BID. If a rifampicin containing 
regimen is used for six months (initial and continuation 
phases) EFV-based ARV should be used for the whole 
time the patient is taking rifampicin. 
 
EFV is contraindicated in pregnant women or women of 
childbearing potential without effective contraception. 
Alternatives are saquinavir/r or abacavir containing  

regimens. Patients with HIV/TB co-infection require 
clinical monitoring by physicians experienced in the 
management of both diseases. The optimum time at 
which to commence ARV in a patient with HIV/TB co-
infection is unknown and studies are ongoing. Persons 
infected with HIV who begin taking antiretroviral agents 
early in the course of their anti-TB therapy are more 
likely to experience the immune reconstitution 
syndrome, which is characterized by exacerbation of 
symptoms and signs or by radiographic manifestations of 
TB.18  

 

 

 
 
 
IMMUNE RECONSTITUTION SYNDROME 
(DISEASE)  
Immune reconstitution syndrome (IRS) is characterized 
by the appearance of signs and symptoms of an 
opportunistic disease following commencement of 
potent antiretroviral therapy (ART) in the setting of 
advanced immunodeficiency. The syndrome typical 
occurs within 6-12 weeks on ART in patients with low 
CD4 counts (50-100 cells/mm3). It may present as 
mycobacterium avium complex (MAC), lymphadenitis 
or bacteraemia, TB paradoxical reactions, cryptococcal 
meningitis, CMV retinitis, herpes zoster or herpes 
simplex disease or HCV/HBV hepatotoxicity. 
 
Patients with HIV-related TB may experience a 
temporary exacerbation of symptoms, signs or 
radiographic manifestations of TB after beginning TB 
treatment. Such paradoxical reactions were noted in the  

 
 
 
 
pre-HIV era. In the era of effective ARV therapy, these 
reactions have been reported to occur at a rate of 
between 5% and 36%.19,20  
 
The syndrome is characterized by fever, 
lymphadenopathy, worsening of pulmonary lesions on 
CXR examination and expanding CNS lesions. These 
reactions are typically self-limiting and TB and ARV 
therapy should be continued. A brief course of 
corticosteroids may be required to reduce inflammation 
for severe respiratory or CNS symptoms. 
 
The risk of immune reconstitution syndrome may be 
reduced by delaying the introduction of ARV until the 
completion of the initial two-month phase of TB therapy 
in patients who have initial CD4 count > 200 cells/mm3. 
 

Patient clinical status No CD4 available CD4 available 

 
Pulmonary TB only (no 
other signs of WHO 
Clinical Stage III or IV) 

 
Start and complete TB treatment, then 
start antiretroviral treatment 

 
Pulmonary TB and patient 
has or develops other signs 
of Stage III or IV 

 
Start TB treatment. 
Timing of ART initiation should be 
based on clinical judgement in relation 
to other signs of immunodeficiency  

 
If CD4 > 350 
 
Start and complete TB treatment, then start ART unless 
non-TB Stage IV conditions are present (start earlier if 
present, based on clinical judgement) 
 
If CD4 between 200-350 
 
Start TB treatment. Start ART after initiation phase of 
TB treatment (start earlier if severely compromised). 
 
If CD4 < 200 
 
Start TB treatment. 
Start ART as soon as TB treatment is tolerated 
(between two weeks and two months).  

 
Extrapulmonary TB 

 
Start TB treatment. Start ART as soon as TB treatment is tolerated (between 2 weeks and  
2 months), irrespective of CD4 

TABLE  3:  
CURRENT WHO RECOMMENDATIONS ON WHEN TO 

INITIATE ARV IN PATIENTS WITH HIV/TB CO-INFECTION 
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HOW TO STRENGTHEN THE COLLABORATION BETWEEN TB AND HIV PROGRAMMES: 
THE WHO INTERIM POLICY ON COLLABORATIVE TB/HIV ACTIVITIES22 

 
 
BACKGROUND 
The Interim Policy responds to a demand from countries 
for immediate guidance on which collaborative HIV/TB 
activities to implement and under what circumstances. It 
is complementary to and in synergy with the established 
core activities of tuberculosis and HIV/AIDS prevention 
and control programmes. Implementing the directly- 
observed treatment, short course (DOTS) strategy is the 
core activity for tuberculosis control. Similarly, infection 
and disease prevention, health promotion activities, and 
the provision of treatment and care form the basis for 
HIV/AIDS control. 

PURPOSE 
The Interim Policy is designed to help decision-makers 
in the field of health, tuberculosis and HIV/AIDS 
programme managers working at all levels in the health 
sector, as well as donors, development agencies and 
nongovernmental organizations supporting tuberculosis 
and HIV/AIDS programmes. The recommendations 
made in this document also have important implications 
for the strategic directions and activities of other 
ministries. 

RATIONALE 
The HIV pandemic presents a massive challenge to the 
control of TB at all levels. Tuberculosis is also one of the 
most common causes of morbidity and one of the 
leading causes of mortality in people living with 
HIV/AIDS. This document will assist policy-makers to 
understand what should be done to decrease the joint 
burden of tuberculosis and HIV. This policy does not 
call for the institution of a new specialist or independent 
disease control programme. Rather, it promotes 
enhanced collaboration between tuberculosis and 
HIV/AIDS programmes in the provision of a continuum 
of quality care at service-delivery level for people with, 
or at risk of, tuberculosis and people living with 
HIV/AIDS. 
 
While there is good evidence for the cost-effectiveness 
of the DOTS strategy and several HIV prevention 
measures, the evidence for collaborative HIV/TB 
activities is limited and is still being generated in 
different settings. Existing evidence from randomized 
controlled   trials,   non-randomized   trials   and    other  

 

 
 
analytical and descriptive observational studies, 
operational research and expert opinion based on sound 
clinical and field experience was used for this interim 
policy document. It is a rolling policy, which will be 
continuously updated to reflect new evidence and best 
practices. 

POLICY FORMULATION PROCESS 
The Global TB/HIV Working Group contributed to the 
formulation of this policy, with a writing committee 
preparing its initial and subsequent versions. The 
Working Group coordinates the global response to the 
intersecting tuberculosis and HIV epidemics, forging 
collaboration between the HIV/AIDS and tuberculosis 
communities. Its membership includes programme 
managers, development agencies, nongovernmental 
organizations, academic institutions, activists and 
patient-support groups working with WHO and the Joint 
United Nations Programme on HIV/AIDS (UNAIDS) on 
both tuberculosis and HIV programmes. The writing 
committee included technical experts from tuberculosis 
and HIV, policy-makers involved in health management, 
persons living with HIV and their advocates; 
international and national tuberculosis and HIV 
programme managers, and donor agencies. 
 
The draft policy has been discussed at international 
conferences by international and national stakeholders in 
HIV and TB programmes and it has been endorsed by 
the Global TB/HIV Working Group and the Strategic 
and Technical Advisory Group for tuberculosis (STAG), 
which provides WHO with external strategic and 
technical advice on tuberculosis control. The policy goal 
is to decrease the burden of HIV and TB in populations 
affected by both diseases. The objectives of collaborative 
HIV/TB activities are: (1) to establish the mechanisms 
for collaboration between TB and HIV/AIDS 
programmes; (2) to decrease the burden of tuberculosis 
in people living with HIV/AIDS; and (3) to decrease the 
burden of HIV in tuberculosis patients.  
 
This Interim Policy focuses on collaborative activities 
that address the interface of TB and the HIV/AIDS 
epidemics and that should be carried out as part of the 
health sector response to the intersecting TB and HIV 
epidemics (Table 1). 
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TARGETS FOR COLLABORATIVE HIV/TB 
ACTIVITIES 
 
The WHO global tuberculosis target is to cure 85% of 
sputum-smear positive patients under treatment and to 
detect 70% of cases by 2005. 
 
The United Nations General Assembly Special Session 
on AIDS (UNGASS) has set the following targets: 

• By 2005, reduce HIV prevalence among young man 
and women (15-24 years) in most affected countries 
by 25% and reduce HIV prevalence by 25% globally 
by the year 2010. 

• By 2005, ensure that at least 90% of young men and 
women (15-24 years old) have access to youth-
specific information, education and communication 
materials on HIV/AIDS and that by 2010 this 
proportion has raised to at least 95%. 

• By 2005, reduce the proportion of infants infected 
with HIV by 20% and by 50% in 2010. 

 

 
By developing effective collaboration and implementing 
joint activities, HIV/TB will contribute to achieving 
these targets. Nevertheless, there is limited evidence to 
show the exact magnitude and the mechanism by which 
these collaborative activities will contribute to achieve 
these targets. As a consequence a high level of caution 
should be exercised in setting quantified targets for 
collaborative HIV/TB activities. 
 

WHO'S FRAMEWORK TO ADDRESS TB-HIV  
CO–INFECTION IN THE WESTERN PACIFIC 
REGION 
HIV is having a dramatic impact on TB control in 
countries with a high burden of TB/HIV. At the same 
time, tuberculosis is not only the leading cause of death 
among people with AIDS, but is also the most common 
curable infectious disease among people with 
HIV/AIDS. 

While in sub-Saharan Africa the HIV epidemic is having 
a devastating impact on the TB epidemic, the proportion 
of new TB cases infected with HIV among all TB cases 
in most countries in the Western Pacific Region is still 
relatively low. Although the HIV/TB problem has not 
yet reached epidemic proportions in the Region, there is 
clear evidence that the rising number of HIV infections 
increasingly affects the TB prevalence in the Western 
Pacific Region.  

In response to the threat of TB-HIV, the Stop TB and 
HIV/AIDS units in the WHO's Western Pacific Regional 
Office developed the Regional framework to address 
TB-HIV, fitting with the Region's epidemiological 
situation and health care setting. The rationale of the 
Regional framework is that tackling tuberculosis should 
include tackling HIV as the most potent force driving the 
tuberculosis epidemic; and tackling HIV should include 
tackling tuberculosis as a leading killer of people with 
HIV/AIDS. 

The Regional framework, which draws on the Global 
strategic framework to reduce the burden of HIV/TB21 
and on the Interim policy on collaborative HIV/TB 
activities22 is built on the strengths of the individual 
national TB and AIDS programmes, and identifies areas 
in which both programmes complement each other in 
addressing HIV/TB. Key components of the Regional 
framework are: surveillance; intensified case finding 
(diagnosis and referral, including voluntary counseling 
and testing (VCT) for HIV); prevention, treatment and 
care; and, areas of collaboration.  

The framework outlines the roles of the individual TB 
and HIV/AIDS programmes ("who does what") and 
provides examples of how to operationalize the different 
components. 

TABLE 4:  
RECOMMENDED COLLABORATIVE HIV/TB ACTIVITIES 

(1) Establish the mechanisms for collaboration.

(a) Set up a coordinating body for HIV/TB 
activities effective at all levels. 
(b) Conduct surveillance of HIV prevalence 
among tuberculosis patients. 
(c) Carry out joint HIV/TB planning. 
(d) Conduct monitoring and evaluation. 

(2) Decrease the burden of tuberculosis in 
people living with HIV/AIDS. 

(a) Establish intensified tuberculosis case-
finding. 
(b) Introduce isoniazid (IPT) preventive 
therapy. 
(c) Ensure tuberculosis infection control in 
health care and congregate settings. 

(3) Decrease the burden of HIV in tuberculosis 
patients. 

(a) Provide HIV testing and counseling. 
(b) Introduce HIV prevention methods. 
(c) Introduce co-trimoxazole preventive 
therapy. 
(d) Ensure HIV/AIDS care and support. 
(e) Introduce antiretroviral therapy. 
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ANTIRETROVIRAL THERAPY FOR CHILDREN WITH HIV INFECTION IN RESOURCE-LIMITED SETTINGS  

PART 1: INITIATING AND CHANGING THERAPY 

BACKGROUND 

Each day, more than 8200 people die of AIDS.  Of these, 
1400  are  children.1   Without  antiretroviral  treatment  

 

(ART), a significant proportion of children living with 
HIV in resource-limited settings will die before the age 
of five (see Figure 1). 

 

FFiigguurree  11..     MMoorrttaalliittyy  rraatteess  iinn  cchhiillddrree nn  wwiitthh  HHIIVV  iinnffee ccttiioonn  wwiitthh  nnoo  AARRVV  tthhee rraappyy  

 

Source: PENTA (2004) 

While access to care and treatment for HIV-infected 
children is improving, the lack of suitable paediatric 
formulations in most resource-limited settings remains a 
significant barrier to access to care for children. 

CHILDREN ARE NOT JUST SMALL ADULTS  

Baseline viral loads in children typically are higher than 
those in adults, which may be a barrier to reaching 
undetectable viral loads.2 In most paediatric studies, 
virological response rates to highly active antiretroviral 
therapy (HAART) are inferior to those in adults,3 while 
clinical response rates are good. 

In studies of antiretroviral therapy in children, although 
there are no adequately powered studies to allow direct 
comparisons of different regimens, good virological 
responses have been seen in regimens containing 
protease inhibitors (PIs), in regimens containing 
nevirapine4 and in two regimens containing nucleoside 
reverse transcriptase inhibitors (NRTIs).5  Triple 
nucleoside regimens may well offer distinct advantage of 
once-daily dosing and class sparing, and studies to look 
at efficacy are ongoing.6 The tolerability and pill burden 
of a regimen in younger children may be a more 
important factor in overall effectiveness. PIs for children 
in particular are normally unavailable in resource-limited 
settings. 
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ANTIRETROVIRAL THERAPY 

The general principles underlying the use of 
antiretroviral therapy are similar for all  
HIV-infected persons. The effectiveness of HAART in 
reducing HIV-related morbidity and mortality in infants 
and children is comparable to that observed in adults.7 
However, there are unique considerations for HIV-
infected infants and children. These include: 

• exposure to zidovudine and nevirapine, which may 
result in resistance to subsequent ART; 

• difficulties in the diagnosis of HIV infection in 
children <18 months of age in resource-limited 
settings; 

• age-dependant differences in immunologic markers in 
young children (CD4 percentage, not CD4 count, is 
used in children); 

• differences in the clinical and virologic manifestations 
of perinatal HIV infection; 

• changes in drug pharmacokinetics with age; 

• limited expertise in treating children with ART in 
many countries; 

 

 

• significant psychosocial support to the child and 
family, which is required in addition to 
knowledgeable provision or ART; 

• limited number and poor palatability of paediatric 
formulations of antiretrovirals; 

• difficulties in the adherence to combination therapy 
for many years. 

• problems taking medication during sleep time or at 
school; and 

• unwillingness of young children and adolescents to 
take medication. 

The recommendations contained in this section are based 
on the 2003 revision of WHO's Scaling up antiretroviral 
therapy in resource-limited settings: Treatment 
guidelines for a public health approach.8  References are 
also made to country guidelines prepared by the 
Working Group on Antiretroviral Therapy and Medical 
Management of HIV-Infected Children (US), revised 30 
November 2004,9 and the Paediatric European Network 
for Treatment of AIDS (PENTA) 2004 guidelines.

 

  

  

FFiigguurree  22..     SSuurrvviivvaall  ttiimmee   ffrreeee  ooff  AAIIDDSS  oorr  ddee aatthh  iinn  TThhaaii  cchhiillddrree nn  

 

 

 

Source: Chearskul S et al. Survival, Disease Manifestations and Early Predictions of Disease Progression Among Children with 
Perinatal Human Immunodeficiency Virus Infection in Thailand.  Paediatrics, 2002, 110 (2):e25 
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HIV TESTING IN INFANTS AND CHILDREN 

VIROLOGICAL TESTING 

HIV infection can be definitively diagnosed in infected 
infants only by using viral diagnostic assays (detection 
of HIV by DNA or RNA polymerase chain reaction 
[PCR]).9  These assays may not be available in resource-
limited settings. The preferred virologic method for 
diagnosing HIV infection during infancy is HIV DNA 
PCR.  Detection of plasma HIV RNA (viral load) is an 
alternative. If available, virologic testing should be 
performed between six weeks and six months of age. 
The same is recommended for breastfed infants, with the 
additional recommendation that testing should be 
performed only six weeks after complete cessation of 
breastfeeding. HIV infection is diagnosed by two 
positive HIV virologic tests performed on separate blood 
samples. HIV infection can be reasonably excluded 
among children with two or more negative virologic tests 
performed between six weeks and six months of age in 
non-breastfed infants and six weeks after complete 
cessation if breastfeeding.10 

HIV ANTIBODY TESTING 

In the absence of viral diagnostic assays, HIV antibody 
testing is used. However, the diagnosis of HIV infection 
in infants and children by HIV antibody testing is 
complicated by the persistence of maternal antibodies in 
children up to 18 months of age. Breastfeeding infants  
are at risk of HIV infection during the period of 

 
 
 
 
breastfeeding and a negative virologic or antibody test 
during the breastfeeding period does not exclude the 
child from becoming infected at a later date. Testing is 
recommended at any time six weeks after complete 
cessation of breastfeeding.  Two or more negative HIV 
antibody tests performed at age six months with an 
interval of at least one month between the tests also can 
be used to reasonably exclude HIV infection among non-
breastfed children with no clinical evidence of HIV 
infection. HIV infection can be definitively excluded in a 
non-breastfeeding child if the HIV antibody is negative 
at 18 months of age. A persistent HIV-positive test result 
18 months after delivery confirms HIV infection 
regardless of breastfeeding.11 

WHEN TO INITIATE ART IN CHILDREN 

The PENPACT 1 trial of early vs. deferred zidovudine 
monotherapy remains the only randomized trial 
evaluating when to start ART in children.12  However, 
new studies are planned.  Recommendations on when to 
initiate ART in children are still based primarily on a 
meta-analysis of data from 3941 children in Europe and 
the United States of America.13  There is still no adult or 
paediatric trial evidence on which to base decisions 
about whether to start with PI- or non-nucleoside reverse 
transcriptase inhibitor (NNRTI)-based regimens. This is 
being studied in the ongoing PENPACT 1 trial. 

 

 

 

FFiigguurree  33..     PPrroobbaabbiilliittyy  ooff  aa  cchhiilldd  ddee vveellooppiinngg  AAIIDDSS  wwiitthhiinn  tthhee   nneexxtt  1122  mmoonntthhss     
bbyy  aaggee   aanndd  ccuurrrree nntt  CCDD44  ppee rrccee nnttaaggee   

 

 

Source: Dunn (2003)  
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Because of the difficulties in making a laboratory 
diagnosis of HIV infection in children up to 18 months 
of age, WHO's recommendations for initiation of ARV 
therapy in children are divided into categories related to 
age and availability of virologic diagnostic tests. 

When CD4 cell assays are available, CD4 cell 
percentage rather than absolute CD4 cell count, should 
be  used  to  determine  when  to  start  ARV treatment in  

children's CD4 cell percentage varies less with age.14,15  
As in HIV-infected adults, total lymphocyte count 
significantly correlates with the risk of mortality in HIV-
infected children.16,17  When CD4 cell count cannot be 
assessed, total lymphocyte count may be used as a 
substitute indication for treatment for infants or children 
with documented HIV infection in the presence of 
symptomatic disease. 

 

TTaabbllee   11..    DDrraafftt  ss uummmmaarryy  ooff  iinnddiiccaattiioonnss   ffoorr  iinniittiiaattiinngg  AARRTT  iinn  cchhiillddrree nn  
((bbaassee dd  oonn  tthhee   pprrooppoossee dd  WWHHOO  ffoouurr--ss ttaaggee  ss yyssttee mm))  

  

 

 * For updates on development of this staging system, visit http://www.who.int/en/.   

 

 

A CD4 cell percentage of <20% corresponds to an 
absolute CD4 count of approximately <1000/mm3 for 
children aged <12 months and <750/mm3 for children 
aged 12-18 months; CD4 <15% corresponds to 
<500/mm3 for  children aged 1-5 years, and <200 mm3  

for children aged >6 years.  A total lymphocyte count of 
<2500 mm3 for children aged <18 months or <1500 mm3 
for children aged >18 months can be substituted for CD4 
percentage when the latter is unavailable and  
HIV-related symptoms exist.  Its utility in  asymptomatic  

CD4 testing Age HIV diagnostic testing Treatment recommendations 

Positive HIV virologic test 
WHO paediatric stage IV (AIDS), irrespective of CD4 
percentage 
WHO paediatric stage I or II or III with CD4 <20% 

Less than 
18 months 

HIV virologic testing not 
available, but infant is HIV 
seropositive or born to known 
HIV-infected mother (repeat HIV 
test at age 18 months) 

WHO paediatric stage IV (AIDS) irrespective of CD4 
percentage 

WHO paediatric stage III consider treatment for all  

WHO paediatric stages I and II with CD4 <20% 

If CD4 
testing is 
available 

More than 
18 months HIV antibody seropositive 

WHO paediatric stage IV (AIDS), irrespective of age or 
      CD4 percentage 

WHO paediatric stage III consider treatment for all 

WHO paediatric stages I, II or stage III with CD4 <15%  

Positive HIV virologic test 

WHO paediatric stage IV (AIDS) irrespective of age 

WHO paediatric stage III, consider treatment for all 

WHO paediatric stages I & II, consider treatment only if  
     total lymphocyte count (TLC) <2500 mm3 Less than 

18 months 
HIV virologic testing not 
available, but infant is HIV 
seropositive or born to known 
HIV-infected mother 

Treatment only recommended with presumptive or definitive 
     diagnosis of stage IV clinical events  

If CD4 
testing is not 
available 

More than 
18 months HIV antibody seropositive 

WHO paediatric stage IV (AIDS) 

WHO paediatric stage III consider treatment for all  

WHO paediatric stages I & II, consider treatment only if  
     TLC <1500 mm3 
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children is unknown.  In the absence of CD4 cell testing, 
asymptomatic HIV-infected children should not be 
treated because there is currently no other reliable 
marker available in severely resource-constrained 
settings. It is preferable that an abnormal total 
lymphocyte count (TLC) or CD4 cell count/percentage 
be confirmed with a second test before therapeutic 
decisions are made, but it is recognized that this may not 
always be possible. 

Research is ongoing to establish the most appropriate 
TLC cut-off for initiating antiretroviral therapy.  In 
children with clear symptoms of immunosuppression, a 
TLC above the cut-offs mentioned should not be 
accepted as a reason not to offer ART. The predictive 
power TLC may be increased if combined with other 
standard measurements, e.g. haemoglobin, weight. 
Accessible and affordable CD4 estimation needs to be 
promoted. 

 

  

TTaabblleess  22  aanndd  33..    EExxaammpplleess   ooff  wwee iigghhtt--bbaassee dd  ppaaee ddiiaattrriicc  ddooss iinngg  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Stavudine (d4T) 

1 mg/kg/dose twice daily 
for lifetime 

Efavirenz (EFV) 

Only above 10 kg or 3 years. 

Give 15 mg/kg once daily (at night 
for lifetime) 

Capsules 

(mg) 

Capsules 

(mg) 
Age or 

weight 

Oral solution 
1 mg/ml 

(ml) 
15 20 30 

Syrup 

30 mg/ml 

(ml) 50 100 200 250 

<6 kg 4 - - - - - - - - 

6-10 kg 7.5 - - - - - - - - 

10-15 kg 12.5 1 - - 6 4 2 1 - 

15-20 kg - - 1 - 8.5 5 2.5 1.25 - 

20-29 kg - - 1 - 11 6 3 1.5 - 

 
Lamivudine (3TC)* 

4 mg/kg/dose 

twice daily 
for lifetime 

Nevirapine (NVP) 

120 mg/m3 dose 

once daily for 2 weeks, 

then twice daily 
for lifetime 

Zidovudine (ZDV) 

(180 mg/m3dose) 
Give twice daily 

for lifetime 

Capsule 

(mg) 
Age or  

weight 
(kg) 

Oral solution 
10mg/ml 

(ml) 

Tablet 
150 mg 

Oral suspension  

10mg/ml 

(ml) 

Tablet 

200 mg 

Syrup 

10 mg/ml 

(ml) 100 300 

3-6 1.5 - 4 -  - - 

6-10 2.5 - 7.5 - 5 - - 

10-15 5  10 - 7.0 1 - 

15-20 7.5 - 15 - 10.0 1 1/2 

20-29 10 1  1 - 2 1/2 

Antiretroviral Newsletter Issue No.11         5 



 

 

 

TTaabbllee   44..    PPrrooppoossee dd  WWHHOO  ss ttaaggiinngg  ss yyss tteemm  aa,,bb  

 

a For HIV infection in children less than 13 years with confirmed laboratory evidence of HIV infection: HIV antibody age >18 months, HIV-RNA or 
HIV-DNA <18 months 
b For updates on development of this staging system, see http://www.who.int/en/ 
c Defined as very low weight for age-(http://www.who.int/child-adolescent-ealth/publications/CHILD_HEALTH/WHO_FCH_CAH_00.1.htm or 
http://www.who.int/nut/docum ents/manage_severe_malnutrition_eng.pdf 
d TB may occur at any CD4 count and CD4% should be considered where available 
e Defined as very low weight or visible severe wasting or oedema of  both feet: (http://www.who.int/child-adolescent-
health/publications/CHILD_HEALTH/WHO_FCH_CAH_00.1.htm) 

STAGE I STAGE II 

• Asymptomatic 
• Persistent generalized lymphadenopathy (PGL) 
• Hepatosplenomegaly 
 

• Recurrent or chronic upper respiratory tract infections 
• Otitis media, otorrhoea, sinusitis, two or more episodes in any six-

month period 
• Papular pruritic eruptions 
• Herpes zoster (one or more episodes in six months) 
• Recurrent oral ulcerations (two or more episodes in six months) 
• Lineal gingival erythema (LGE) 
• Angular chelitis 
• Parotid enlargement 
• Seborrhoeic dermatitis 
• Extensive human papilloma virus infection or molluscum infection 

(more than 5% body area or disfiguring) 
• Fungal nail infections 

STAGE III STAGE IV 

• Unexplained moderate malnutritionc not 
responding to standard therapy 

• Unexplained persistent diarrhoea  
(more than 14 days) 

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

• Oral candidiasis (outside neonatal period) 
• Oral hairy leukoplakia 
• Pulmonary tuberculosisd 
• Severe recurrent presumed bacterial pneumonia 

(two or more episodes in six months) 
• Acute necrotizing ulcerative 

gingivitis/periodontitis  

• Lymphoid interstitial pneumonia (LIP) 
• Unexplained anaemia (<8gm/dl), neutropenia 

(<1000/mm3) or thrombocytopenia  
(<30000/ mm3) > than one month 

• HIV-related cardiomyopathy  
• HIV-related nephropathy  

Conditions where a presumptive diagnosis can be made using clinical 
signs or simple investigations: 
• Unexplained severe wasting or severe malnutritione not adequately 

responding to standard therapy 
• Pneumocystis pneumonia (PCP) 
• Recurrent severe presumed bacterial infections (two or 

moe episodes within one year e.g. empyema, pyomyositis, bone or 
joint infection, meningitis, but excluding pneumonia) 

• Chronic orolabial or cutaneous herpes simplex infection (of more 
than one-month duration) 

• Extrapulmonary tuberculosis 
• Kaposi sarcoma 
• Oesophageal candidiasis 
• CNS toxoplasmosis 
• HIV encephalopathy 
Conditions where confirmatory diagnostic testing is necessary: 
• CMV infection (CMV retinitis or infection of organ other than liver, 

spleen, or lymph nodes onset at age one month or more) 
• Cryptococcal meningitis (or other extrapulmonary disease) 
• Any disseminated endemic mycosis(e.g. extrapulmonary 

histoplasmosis, coccidioidomycosis, penicilliosis) 
• Cryptosporidiosis 
• Isosporiasis 
• Disseminated non-tuberculous mycobacterial infection 
• Candidiasis of trachea, bronchi or lungs 
• Acquired HIV-related rectovesico fistula 
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TTaabbllee   55..    RRee ccoommmmee nnddee dd  ffiirrss tt--lliinnee   aannttiirree ttrroovviirraall  rree ggiimmee nnss  ffoorr  iinnffaannttss   aanndd  cchhiillddrree nn  

ALWAYS GIVE THREE DRUGS 

 

PRINCIPLES OF ARV TREATMENT IN CHILDREN WITH  
CURRENTLY AVAILABLE PRODUCTS  

For infants <12 kg, syrups, solutions and dissolvable 
formulations of ZDV, 3TC, NVP, Abacavir (ABC) and 
lopinavir/RTV (LPV/r) are the best options. D4T liquid, 
ddI sachets and NLF powder are not ideal due to 
problems with dispensing and ease of use. In infants >12 
kg, solid formulations of all drugs are preferred. Ideally, 
tablets should not be broken further than half. 

Efavirenz is the NNRTI of choice for children at 3 years 
of age or older who require ARV therapy and are 
receiving antituberculosis therapy containing rifampicin. 
For children younger than 3 years who require ARV 
therapy while receiving rifampicin, the combination of 
ZDV/3TC/ABC is recommended.  

Drug doses in children are based on either body surface 
area or weight and dosing must be adjusted as the child 
grows. Tables of body weight bands are preferred and 
some have been developed for use in resource-limited 
settings (Tables 2 and 3). Some ARVs are available  
with specific child formulations. However, formulations 

appropriate for use by young children who cannot 
swallow whole tablets or capsules are not currently 
widely available in resource-limited settings. The 
splitting of adult, while suboptimal, should be 
considered when no other alternatives are available.  

Current fixed-dose combination (FDC) formulations 
may not contain the appropriate doses of each of the 
component drugs for children on a weight basis. For 
example, if the adult formulation of the FDC d4T, 3TC 
and NVP is split for use in children, additional NVP 
must be taken.  

If a mother and child received ARV (usually single dose 
NVP) to reduce mother-to-child HIV transmission 
(MTCT), it is possible that the child may have drug-
resistant virus. Until more research is conducted, 
children who require ARV therapy and who have 
previously received ARV as part of prophylaxis for 
MTCT should be offered standard NNRTI-based first-
line regimens 

First-line regimen non-nucleoside reverse transcriptase inhibitor (NNRTI) choice 

d4T or ZDV 
+ 

3TC 
+ 

nevirapine (NVP) or efavirenz (EFV) 

• age <3 years or weight <10 kg NVP  
• age >3 years or weight >10 kg NVP or EFV 

Regimen Toxicity Drug substitution 

d4T/3TC/NVP d4T-related neuropathy, pancreatitis or lipoatrophy  
NVP-related severe hepatotoxicity  
NVP-related severe rash  

Switch d4T to ZDV 
Switch NVP to EFV  
Switch NVP to EFV  

ZDV/3TC/NVP ZDV-related persistent GI intolerance or severe haematological toxicity 
NVP-related severe hepatotoxicity 
NVP-related severe rash 

Switch ZDV to d4T  
Switch NVP to EFV  
Switch NVP to EFV 

d4T/3TC/EFV d4T-related neuropathy or pancreatitis d4T -related lipoatrophy EFV-related 
persistent CNS toxicity 

Switch d4T to ZDV 
Switch d4T to TDF or ABC  
Switch EFV to NVP 

ZDV/3TC/EFV ZDV-related persistent GI intolerance or severe haematological 
toxicity EFV-related persistent CNS toxicity 

Switch ZDV to d4T 
Switch EFV to NVP 

TTaabbllee   66..    DDrruugg  ss uubbss ttiittuuttiioonnss   ffoorr  ttooxxiicciittyy  
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REASONS FOR SUBSTITUTING AND CHANGING ART IN INFANTS AND CHILDREN 

 

TOXICITY  

The management of drug toxicity and the principles on 
which to base substitutions of ARV for children are 
similar to those in adults . 

CLINICAL FAILURE 

Clinical signs of drug failure in children:18,19 

• lack of growth among children who show an initial 
response to treatment; 

• decline in growth among children who show an 
initial growth response to therapy; 

• a loss of neurodevelopment milestones or the 
development of encephalopathy; 

• occurrence of new opportunistic infection or 
malignancy signifying clinical disease progression 
(This must be distinguished from immune 
reconstitution syndrome, which can occur in the first 
three months following the initiation of ARV and 
does not signify treatment failure); and 

• recurrence of prior infections, such as oral 
candidiasis that is refractory to treatment.  

 
Before an ARV regimen is thought to be failing based on 
clinical criteria, the child should have had a reasonable 
trial on the therapy (e.g. have received the regimen for at 
least 24 weeks).  

IMMUNOLOGICAL FAILURE 

Immunological failure is defined as a return in CD4 cell 
percentage (or for children >6 years of age, absolute 
CD4 cell count) to pre-therapy baseline or below, in 
absence of other concurrent infection to explain transient 
CD4 decrease or a >50% fall from peak level on therapy 
of CD4 cell percentage (or for children >6 years of age, 
absolute CD4 cell count), in absence of other concurrent 
infection to explain transient CD4 decrease. 

SECOND-LINE ART FOR INFANTS AND CHILDREN 

Second-line ARV therapy for children in the event of 
first-line regimen failure follows the same principles as 
for adults and includes a change in nucleoside backbone 
(e.g. from ZDV + 3TC to ABC + ddI) plus a protease 
inhibitor. Use of protease inhibitors other than LPV/r 
and NFV is more problematic in children due to: 

• lack of suitable paediatric drug formulations for 
IDV and SQV; and  

• lack of appropriate dosing information for ritonavir 
boosted PIs other than LPV/r.  

SQV/r can be used as an alternative for children who can 
swallow capsules and weigh >25 kg. 

 

TTaabbllee   77..    AARRVV  rree ggiimmee nnss  ffoorr    iinnffaannttss   aanndd  cchhiillddrree nn  wwiitthh  ttrree aattmmee nntt  ffaaiilluurree   

 

 

 

First-line regimen Second-line egimen 

d4T or ZDV 

Plus 

3TC 

Plus 

NNRTI: 

(NVP or EFV) 

ABC 

Plus 

ddI 

Plus 

Protease inhibitor: 

LPV/r or NFV, or 

SQV/r if weight >25 kg 

In Part 2 of this edition: 

Monitoring ART in children 

Complications of ART in children 

Special issues related to adherence in children 
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