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human immunodeficiency virus 

ABSTRACT?TB in HIV-infected individuals is a major 
cause of morbidity and mortality in developing coun- 
tries and poses enormous problems to the health 
services. Despite the availability of curative therapy, the 
incidence of TB in children and adults is increasing at an 

alarming rate and poses a grave threat to TB control 
programmes in developing countries. Prospective 
studies to define basic clinical, microbiological and 
epidemiological features of the resurgence of childhood 
TB in the light of the HIV epidemic are required. 

Assessing the size of the problem 

The close relationship between the human immuno- 
deficiency virus (HIV) infection and tuberculosis (TB) 
is now widely appreciated [1-3] and both have been 
declared global emergencies by the World Health 
Organisation (WHO). 

In January 1992, the WHO estimated that between 
nine and 11 million adults and one million children, 
mostly in developing countries, had been infected with 
HIV and approximately four million of them were 
infected with both HIV and TB, most of those (3.12 
million) in sub-Saharan Africa [1]. Data from sub- 
Saharan Africa show that a serious TB epidemic linked 
to HIV infection is also currently in progress in chil- 
dren [4-7]. From a global perspective, data on the 
importance of tuberculosis in HIV-infected children 
are scanty. 

Unlike AIDS in the USA and Europe, over 80% of 
HIV infections in Africa are attributable to hetero- 
sexual transmission, while mother to child transmis- 
sion and 'other risk factors' account for the remaining 
20% [1]. With women in Africa acquiring HIV as often 
as men, the number of children affected by HIV 
disease has increased dramatically. HIV-seropositivity 
rates in pregnant women are between 20-30% in some 
Central African countries and significant numbers 
transmit the infection to their children [8]. Newborns 
are particularly vulnerable to TB if the mother has 
active disease. In a cohort of infants born to HIV- 
infected mothers in Lusaka, followed up for three 

years, 12% of children developed TB [7]. In infants 
who were HIV-seropositive, TB manifested clinically in 

more than 25% of cases within the first two years of 
life. A study from Kinshasa, Zaire, showed that TB 
occurred in 28% of 60 HlV-seropositive infants in the 
first year of life [5]. In a three-year follow up study of 
16 HlV-seropositive children aged between five and 12 

years in Kigali, Rwanda, TB was diagnosed in four [9], 
while a study from the Central African Republic in 
1988 reported that four out of 37 children with TB 
were HIV-seropositive [4]. In Zambian children the 
risk of TB was nearly six times greater in HlV-sero- 

positive children than in HIV-seronegative ones. HIV 

seroprevalence rates in children with TB presenting to 
the University Teaching Hospital in Lusaka, Zambia 
have risen at an alarming rate from 24% in 1989 to 
68.9% in 1992 [10-13]. All paediatric age groups are 
affected by dual infection with TB and HIV. 

Diagnosis of paediatric tuberculosis 

The diagnosis of TB in children remains difficult even 
in the best centres [14], particularly in infants and 
small children in whom the disease is often non- 

specific and sputum induction or gastric lavage is diffi- 
cult. Several diagnostic criteria have been devised by 
paediatricians, and combinations of symptoms and 

signs with diagnostic scoring appear to be useful 
[14-18]. The lack of a definitive diagnostic tool for 

paediatric tuberculosis is a limiting factor for ascertain- 

ing the actual size of the TB problem in children. Cur- 
rent techniques for the diagnosis of TB are resource 
intensive, slow and not sufficiently sensitive or specific 
[16]. More rapid, reliable, sensitive and specific diag- 
nostic tests and better clinical criteria for the diagnosis 
of TB remain a high research priority. 

Clinical presentation of TB in HIV-infected children 

TB in HIV-seropositive adults presents a clinical 

picture which differs from that in HIV-seronegative 
patients [17-25]. They often do not produce any 
sputum, and when they do, mycobacteria are often 
absent from sputum smears on microscopy; sputum 
cultures are mostly negative; the chest x-ray appear- 
ances are atypical and extrapulmonary manifestations 
are more common. In a ten year retrospective study of 
345 HIV-seropositive children in Miami, Florida [25], 
nine were found to have TB which presented pre- 
dominantly with extrapulmonary features. In Zambian 
children the predominant clinical presentation of TB 
in both HIV-seropositive and HIV-seronegative cases 
was as pulmonary TB (including miliary TB) and as 

lymphadenopathy (Table 1). Pericardial effusion, 

CHIFUMBE CHINTU, MD, FRCP, Professor and Head of 
Department of Paediatrics and Child Health, University of Zambia 
School of Medicine, Lusaka, Zambia 
ALIMUDDIN ZUMLA, mrcp, PhD, Visiting Professor, School of 
Medicine, University of Zambia, Lusaka, Zambia, and Director, 
Division of Infectious Diseases, UCLMS, London, UK 

92 Journal of the Royal College of Physicians of London Vol. 29 No. 2 March/April 1995 



Childhood TB and infection with HiV 

Table 1. Clinical features of 237 children with 

tuberculosis in Lusaka, Zambia* 

Clinical presentation Number HIV + ve HIV-ve 

Number (% of total) 

Pneumonia 204 

Miliary (disseminated) 9 

Pleural effusion 5 

Lymphadenitis 11 

Pericardial effusion 4 

Abdominal 2 

Bone 1 

Meningitis 1 

Total 237 

78 (32.9) 126 

3 (1.3) 6 

0 (0) 5 

3 (1.3) 8 

2 (0.8) 2 

0 (0) 2 

1 (0.4) 0 

1 (0.4) 0 

88 (37) 149 

*Adapted from Chintu et al [10]. 

meningitis, ascites and bone involvement were less 
common [10]. 

In adults, TB is the most common cause of pleural 
effusions and is strongly associated with HIV-1 infec- 
tion [26]. In contrast to this, pleural effusions are not 
an important feature of TB in HIV-infected Zambian 
children [10,11]. 

Patient compliance and follow-up 

Patients' non-compliance with anti-TB treatment and 
non-attendance at follow-up clinics are responsible in 

part for the breakdown of TB control programmes 
and the emergence of drug resistance. Prolonged 
compliance is difficult to achieve even in the more 

organised health systems in the USA and Europe 
[15,27]. In a study of Zambian children with TB, Luo 
et al [11] recorded that over 50% of children were lost 
to follow-up within three months of starting treatment. 

Compliance is further hindered by the effects of HIV 
on the health of children's parents and also by the 
growing problem of the disintegration of the extended 

family support system caused by the HIV pandemic. 
An active search for clinic non-attenders to minimise 

loss to follow-up should be carried out and operational 
research is needed to identify the reasons for non- 
attendance and find solutions for them. 

Anti-TB treatment 

There is no agreement yet on the optimal treatment 
for TB in children infected with HIV. Data on the effi- 

cacy of treatment regimens for such children are only 
just emerging. Current opinion is that HlV-seroposi- 
tive children with drug-susceptible pulmonary TB 
should receive the same regimen as HIV-infected 
adults with TB: two months of isoniazid, rifampicin 
and pyrazinamide, followed by isoniazid and 

rifampicin for a further four months [28]. In areas of 
high endemicity, treatment should be continued for 
not less than nine months, and for at least six months 
after culture conversion as evidenced by three negative 
sputum cultures, or after a clinical response has been 
noted. 

In general, children tend to tolerate anti-TB therapy 
better than adults. Although most clinical trials of TB 
chemotherapy have so far been carried out in adults, 
information on short course chemotherapy in 
children is accumulating. In the treatment of pul- 
monary TB and TB lymphadenitis the use of triple 
drug regimens for six months (isoniazid, rifampicin, 
plus pyrazinamide or streptomycin for the first two 
months and rifampicin and isoniazid for the remain- 

ing four months) is thought to be just as effective as a 
nine to 12 months regimen [15,27-29]. While initial 

response to therapy in both HIV-seropositive and HIV- 

seronegative children appears encouraging, long-term 
follow-up studies in developing countries show that 

HIV-seropositive children with TB have a higher mor- 
tality rate [10,12]. Possible reasons are an inadequate 
immune response, drug resistance, or other concomi- 
tant HIV-associated complications such as diarrhoea, 
malnutrition and failure to thrive. Corticosteroids 

(prednisolone or dexamethasone) appear useful 
adjuncts to anti-TB chemotherapy [15,29,30], particu- 
larly when the host inflammatory reaction contributes 
significantly to tissue damage as in TB meningitis, 
miliary TB, large pleural effusions and massive peri- 
cardial effusions. No data are available on the value of 

continuing lifelong therapy with isoniazid after nine 
months of anti-TB therapy. There are no controlled 
clinical trials to assess whether chemoprophylaxis 
with anti-TB drugs can prevent drug susceptible TB 
infection iij HIV-seropositive children without TB. 

Adverse reactions to anti-TB treatment 

In Africa, cutaneous hypersensitivity reactions attrib- 
uted to thioacetazone during anti-tuberculous therapy 
of adults infected with the human immunodeficiency 
virus type-1 have been well documented [31]. Nearly 
10% of children in Zambia with a clinical diagnosis of 
tuberculosis developed hypersensitivity skin reactions 
within two to four weeks of the course of therapy [7]; 
they were more frequent amongst HIV-seropositive 
(19.3%) than HIV-seronegative (2.0%) children; 
nearly one half of the children with these skin reac- 
tions developed the Stevens-Johnson syndrome (SJS); 
all of them were HIV-seropositive. The mortality 
amongst the children who developed the SJS was 91% 
(11 out of 12 died within three days of onset of the 
reaction). After thioacetazone was discontinued, no 
further reactions occurred in the children who re- 
covered from the cutaneous hypersensitivity reactions 
over a period of six months of continuing anti- 
tuberculous therapy. The result of this study were in 
part responsible for the WHO recommendations that 
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thioacetazone should not be used in the treatment of 

tuberculosis in children infected with HIV [32]. The 

pathophysiological mechanisms responsible for the 

development of the SJS are not clear; there is no 

adequate explanation as to why only certain HIV- 
positive individuals should react so adversely to thio- 
acetazone. An analysis of the clinical or immunological 
characteristics of patients who have experienced 
adverse reactions to thioacetazone that differentiate 
them from other HIV-infected patients may help 
resource-poor countries to identify at risk groups and 
avoid thioacetazone-containing treatment regimens 
for this group of HIV-infected individuals. 

Strategies for prevention 

The main strategies currently being practised to con- 
trol TB in children are to improve the cure rate of 
adult and paediatric TB, and widescale BCG vaccina- 
tion of children. The principles of these strategies still 
hold true even in the face of the HIV pandemic. Case 
finding and diagnosing adult and paediatric cases of 
TB quickly and rendering them non-infectious by ade- 
quate treatment could remove a substantial portion of 
sources of infection. The recent increased burden of 
HIV-associated TB in children requires interventions 
to limit its occurrence in HIV-positive individuals. No 
studies of preventive anti-TB drug regimens have been 
reported in children. Problems in patient compliance 
and the high cost of administering effective chemo- 
prophylaxis makes this a low priority for developing 
countries. 

Role of BCG 

Routine immunisation with BCG at birth is used in 
most developing countries without knowledge of the 
children's HIV status [33-35]. Although there have 
been reports of adverse reactions to BCG, such as lym- 
phadenopathy or adenitis, among HIV-infected indi- 
viduals, most cases resolve without major complica- 
tions. Prospective follow-up of infants who were 
immunised with BCG after birth showed no significant 
difference in the frequency of BCG-related lym- 
phadenitis between HIV-infected and uninfected chil- 
dren [36]. It is generally accepted that it is safe to use 
BCG vaccine in asymptomatic HIV-infected children. 
Current WHO recommendations for countries where 
TB is common are that BCG should be administered 
to infants as early as possible, even when the mother is 
known to be infected with HIV [33,37,38]. However, 
BCG should be withheld from known symptomatic 
HIV-infected children. 
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