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SUMMARY

SETTING: Achieving the World Health Organization
(WHO) target of zero paediatric tuberculosis (TB)
deaths will require an understanding of the underlying
risk factors for mortality.

OBJECTIVE: To identify risk factors for mortality and
assess the impact of human immunodeficiency virus
(HIV) testing during anti-tuberculosis treatment in chil-
dren in 13 TB-HIV programmes run by Médecins Sans
Frontieres.

DESIGN: In a retrospective cohort study, we recorded
mortality and analysed risk factors using descriptive sta-
tistics and logistic regression. Diagnosis was based on
WHO algorithm and smear microscopy.

RESULTS: A total of 2451 children (mean age 5.2 years,
SD 3.9) were treated for TB. Half (51.0%) lived in
Asia, the remainder in sub-Saharan Africa; 56.0% had
pulmonary TB; 6.4% were diagnosed using smear

microscopy; 211 (8.6%) died. Of 1513 children tested
for HIV, 935 (61.8%) were positive; 120 (12.8%) died
compared with 30/578 (5.2%) HIV-negative children.
Risk factors included being HIV-positive (OR 2.6,
95%CI 1.6-4.2), age <5 years (1.7, 95%CI 1.2-2.5)
and having tuberculous meningitis (2.6, 95%CI 1.0-
6.8). Risk was higher in African children of unknown
HIV status than in those who were confirmed HIV-
negative (1.9, 95%CI 1.1-3.3).

CONCLUSIONS: Strategies to eliminate childhood TB
deaths should include addressing the high-risk groups
identified in this study, enhanced TB prevention, univer-
sal HIV testing and the development of a rapid diagnos-
tic test.

KEY WORDS: HIV; co-infection; sub-Saharan Africa;
paediatric

THERE HAS BEEN some success in controlling TB,
with global rates of tuberculosis (TB) declining since
2004, but childhood TB remains a neglected area.!
The World Health Organization (WHQO) estimates
that 6.7% of the 8.7 million people reported with TB
in 2011 were children, of whom 64000 died;2 how-
ever, others have estimated that the global burden of
paediatric TB is higher.3

There have been a number of calls to focus on pae-
diatric TB.# Clinical trials of TB diagnosis and treat-
ment in children are scarce, and published data are
often from small cohorts with differing definitions of
disease. International reporting to the WHO focuses
on whole-cohort TB outcomes, recently moving to
age-disaggregated data for case finding but not for
outcome reports.S Sandgren et al. have shown that
the incidence and outcomes of TB notified for pa-
tients aged <15 years in a cohort may not correlate
well with the incidence and outcomes recorded for
the overall cohort.¢ In addition, the limited published

data on paediatric outcomes tend to originate from
single-context studies where diagnosis and treatment
protocols can vary. Mortality rates vary from 6% in
Thailand? to 17% in Malawi.8 However, similar risk
factors for death are reported across these settings:
younger age, smear negativity and human immuno-
deficiency virus (HIV) infection. In 2011 the WHO
brought together international stakeholders who
signed a call to action to tackle childhood TB. The
aim is to reach zero childhood deaths from TB, which
is a formidable task.? One crucial element to achieve
this will be robust treatment of paediatric TB; it is
therefore vital to identify the factors associated with
mortality across multiple programmes and contexts.

For more than 5 years, Médecins Sans Frontiéres
(MSF) has run integrated TB-HIV services, including
treatment for children, in six countries (Central Afri-
can Republic, Democratic Republic of Congo,
Uganda, Zimbabwe, India and Myanmar) where
HIV prevalence among children treated for TB was
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>5%. Treatment is provided per standardised pro-
tocols and data are routinely collected prospectively
from all programmes.

The primary objective of the present study was to
identify factors increasing the risk of death during
anti-tuberculosis treatment in children aged <135 years.
The secondary objective was to determine the impact
of HIV testing, as part of TB care, on TB treatment
outcomes in children.

STUDY POPULATION AND METHODS

Study design

We performed a retrospective multi-setting cohort
study in 13 MSF programmes providing integrated TB-
HIV care. We included all individuals aged <15 years
in whom anti-tuberculosis medication had been initi-
ated for a proven or presumptive diagnosis of TB
during January 2007 to June 2010.

Definitions

The diagnosis of TB was based on standardised
guidelines.!0 If a clinician suspected TB, the diagnosis
was established using a combination of history, clini-
cal assessment, paediatric scoring system (modified
Crofton),10 microscopy for acid-fast bacilli where
sputum (or other bodily fluids) was obtainable and
chest radiograph, if available. Patients were treated
with a standardised drug regimen per WHO guide-
lines:!! most patients received 2HRZE/4HR,* with
the option for some patients in some projects of receiv-
ing 2HRZ/4HR, 4HRZE/6HE or 2SHRZE/1THRZE/
SHRE. None of the programmes had implemented
the 2010 rapid advice WHO guidelines recommend-
ing increased dosages of TB medications for chil-
dren.!! HIV testing was recommended as part of
standard care. HIV care included cotrimoxazole pro-
phylaxis, nutritional support, if appropriate, and anti-
retroviral therapy (ART).

The main outcome was death from any cause dur-
ing anti-tuberculosis treatment. Additional data col-
lected included demographic data, HIV status (tested
using rapid antibody kits and confirmed by enzyme-
linked immunosorbent assay if >18 months of age;
in younger children the rapid antigen test was confirmed
by viral load testing, where available, but some pro-
grammes relied on clinical diagnosis), clinical TB data
(smear status, site of disease and any radiograph infor-
mation) and treatment outcome (per WHO criteria).!1

Clinical data collection

Each TB programme had been running for at least
1 year before data collection. Data were recorded

*H = isoniazid; R = rifampicin; Z = pyrazinamide; E = etham-
butol; S = streptomycin. Numbers before the letters indicate the
duration in months of the phase of treatment.

prospectively in a standard format across all pro-
grammes and transferred to an electronic database
(Microsoft Excel; Microsoft, Redmond, WA, USA) by
project staff. Quality checks were performed through
programme supervision and epidemiologist support.
Anonymised individual level data were reported
quarterly, in line with standard TB reporting.

Statistical analysis

Data analysis was performed using Stata 11 statisti-
cal software (StataCorp, College Station, TX, USA).
Baseline characteristics of patients were described as
proportions. The outcome variable was death from
all causes during anti-tuberculosis treatment. Multi-
ple exposures were considered to identify risk factors
for death (age, sex, site of TB disease, HIV status and
TB history). Univariate analysis was performed using
logistic regression with odds ratios (ORs) and 95%
confidence intervals (Cls). A random effects logistic
regression model was created to account for the in-
tracluster effect of the multisite study. We used a step-
wise forward technique: variables were included in
the order of strength of the crude association, and the
likelihood ratio test was calculated for each step.
Adjusted ORs (aORs) and 95%ClIs were estimated.
Where effect modification was identified, the effects
were reported separately.

To achieve the secondary study objective, i.e., to
study the impact of HIV testing on TB treatment out-
come in children, children whose HIV status was not
recorded were compared with HIV-negative children,
the null hypothesis being that the groups were at the
same risk of death during anti-tuberculosis treatment.

Enrolled in
January 2007-
June 2010 in
eligible MSF
projects
(n=2551)

Qutcome data

available
(n=2451)
|
| I ]
HIV-negative HIV-positive T;fkﬁfvtvuns
(n=578) (n=935) e o38)
Documented
ART
(n=552)
|
| |
Receiving ART Not on ART
(n=137) (n=415)

Figure Study population profile. MSF = Médecins Sans Fron-
tiéres; HIV = human immunodeficiency virus; ART = antiretro-
viral therapy.
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Ethics

This work met the criteria established by the MSF
Ethics Review Board, Amsterdam, The Netherlands,
for retrospective analysis of routine programme data,
and received approval from the Ethics Committee of
the London School of Hygiene & Tropical Medicine,
London, UK.

RESULTS

From January 2007 to June 2010,2551 children were
enrolled in eligible MSF projects. Outcome data were
available for 2451 children (Figure). There were almost
equal numbers of children in treatment programmes
in Asia (1250/2451, 51.0%) and sub-Saharan Africa
(1201/2451, 49.0%; Table 1): 1425 children were
aged 5-14 years and 1026 were <5 years (Table 1).
The majority (94.1%) of the children were new
TB cases; 6.5% (n = 158) were smear-positive and
2.0% (n = 50) had tuberculous meningitis. Of the

Table 1 Baseline characteristics (N = 2451)
Variable n (%)
Sex
Female 1195 (48.8)
Male 1256 (51.2)
Age group, years
0-4 1026 (41.9)
5-14 1425 (58.1)
Year of enrolment
2007 819 (33.4)
2008 825 (33.7)
2009 615 (25.1)
2010 192 (7.8)
Country
Central African Republic (1 project) 84 (3.4)
Democratic Republic of Congo (3 projects) 414 (16.8)
Zimbabwe (2 projects) 653 (26.5)
Uganda (1 project) 52 (2.1)
India (1 project) 66 (2.7)
Myanmar (4 projects) 1184 (48.3)
History of anti-tuberculosis treatment*
No 2232 (94.1)
Yes 139 (5.9)
Site of disease
Smear-positive PTB (+EPTB) 158 (6.5)
Smear-negative PTB (+EPTB) 1353 (55.2)
TB meningitis 50 (2.0)
TB lymphadenitis 283(11.6)
Other sites EPTB 139 (5.7)
EPTB site not documented 468 (19.1)
Treatment regimen
HRZE/HR 1680 (68.5)
HRZE/HE 13 (0.5)
HRZ/HR 615 (25.1)
SHRZE/HRZE/RHE 143 (5.8)
HIV status
Positive 935 (38.2)
Negative 578 (23.6)
Unknown 938 (38.3)

*Data not available for transferred-in children (n = 80).

PTB = pulmonary TB; EPTB = extra-pulmonary TB; TB = tuberculosis; H =
isoniazid; R = rifampicin; ; Z = pyrazinamide; E = ethambutol; S = strepto-
mycin; HIV = human immunodeficiency virus.

937 children with extra-pulmonary TB, 283 (30.2%)
had tuberculous lymphadenitis (Table 1).

HIV status was recorded as unknown in 938
(38.3%) children. Of children tested for HIV infec-
tion, 935 had a positive result and 578 tested negative
(Figure). The proportion of children whose HIV status
was unknown fell from 50.9% in 2007 to 25.0% in
2010 (data not shown); 77.7% of children were suc-
cessfully treated (cured or completed), 241 (9.4%) de-
faulted before treatment completion (no statistically
significant difference between HIV status groups) and
211 (8.6%) died during treatment (Table 2).

Compared with 30 (5.2%) HIV-negative children
and 61 (6.5%) children with unknown HIV status,
120 (12.8%) HIV-positive children died (Tables 2 and
3). In univariate analysis, mortality from all causes
was independently associated with age (OR 0.64,
95%CI 0.5-0.8), site of TB disease (OR 4.1, 95%CI
1.5-11.3), the child’s place of residence (OR 0.6,
95%CI 0.5-0.8) and HIV status (OR 2.7, 95%CI
1.8-4.1, Table 3). There was no association with
treatment regimen.

In multivariate analysis (of children with docu-
mented HIV status), HIV-positive children had in-
creased odds of death compared with HIV-negative
children (OR 2.6, 95%CI 1.6-4.2). Children aged

Table 2 Univariate analysis of risk factors associated with
death during TB treatment (N = 2451)

Total Death
Variable n n (%) OR (95%Cl)
Overall 4521 8.6(211)
Sex
Male 1256 9.2(116) 0.9(0.6-1.1)
Female 1195  7.9(95)
Age group, years
0-4 1026 10.7 (110) 0.6 (0.5-0.8)
5-15 1425 7.1 (107)
Region
Central Africa 1201 10.5(126) 0.6 (0.5-0.8)
Asia 1250 6.8(85)
Year of enrolment
2007 819 9.0(74) —
2008 825 6.7 (55) 0.7 (0.1-1.0)
2009 615 9.8 (60) 1.1(0.8-1.6)
2010 192 11.5(22) 1.3(0.8-2.2)
History of anti-tuberculosis
treatment
Yes 139 14.4(20) 0.0
No 2232 8.2(184)
Site of disease
Smear-positive PTB (+EPTB) 158 5.1 (8) —
Smear-negative PTB (+EPTB) 1223 9.61(130) 2.0(1.0-4.2)
TB meningitis 50 18(9) 4.1(1.5-11.3)
TB lymphadenitis 283 4.6(13) 1.0(0.4-2.2)
EPTB other site 139 8.6(12) 1.8 (0.7-4.5)
EPTB site unspecified 468 8.3(39) 1.7(0.8-3.7)
HIV status
Negative 578 5.19(30)
Positive 935 12.83(12) 2.7(1.8-4.1)
Unknown 938 6.5(61) 1.3(0.8-2.0)

TB = tuberculosis; OR = odds ratio; Cl = confidence interval; PTB = pulmo-
nary TB; EPTB = extra-pulmonary TB; HIV = human immunodeficiency virus.
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Table 3 Anti-tuberculosis treatment outcomes by HIV status
(N = 2451)

HIV- HIV- HIV status

Anti-tuberculosis positive negative unknown
treatment outcome n (%) n (%) n (%)
Cured 35 (3.8) 41(7.1) 31(3.3)
Completed 679 (72.6) 402 (69.5) 718 (76.5)
Died 120(12.9) 30 (5.7) 61 (6.5)
Failed 6 (0.6) 4(0.7) 7(0.8)
Default 77 (8.2) 60 (10.4) 101 (10.8)
Transfer out or

altered regimen 18 (1.9) 41(7.1) 20(2.1)

Total 935 578 938

HIV = human immunodeficiency virus.

<5 years had increased odds of death (OR 1.7,95%CI
1.2-2.4) compared with children aged 5-14 years, ac-
counting for all other variables in the model. Children
with tuberculous meningitis had increased odds of
death compared with children with pulmonary TB (OR
2.6, 95%CI 1.0-6.8). In addition, retreatment cases
tended towards a significantly higher odds of death
than new cases (OR 1.7, 95%CI 0.9-2.9; Table 4).

There was significant interaction between region
of residence and HIV status. In sub-Saharan Africa,
the odds of death during anti-tuberculosis treatment
were higher in children with unknown HIV status
(OR 1.9, 95%CI 1.1-3.3) than in HIV-negative chil-
dren. In Asia, there were similar odds of death in the
two groups (Table 5).

Table 4 Multivariate analysis of 1464 children with
known HIV status showing odds of death during
anti-tuberculosis treatment

Unadjusted Adjusted
Variable OR (95%Cl) OR (95%Cl)*
HIV status
Positive 2.7 (1.8-4.1) 2.6(1.6-4.2)
Negative —
Age group, years
0-4 1.5(1.1-2.2) 1.7 (1.2-2.5)
5-15 —
Region
Central Africa 1.1(0.8-1.6)
Asia — —
History of anti-tuberculosis
treatment
Yes 1.6 (1.0-2.8) 1.7 (0.9-2.9)
No — —
Site of disease
PTB — —
TB meningitis 2.2 (1.0-4.6) 2.6 (1.0-6.8)
TB lymphadenitis 0.5(0.3-0.9) 0.9 (0.4-1.8)
EPTB other site 0.9 (0.7-1.3) 1.5(0.9-2.4)
Start year
2007 —
2008 0.5 (0.3-0.8) 0.6 (0.4-0.9)
2009 0.7 (0.5-1.1) 0.9(0.4-1.8)
2010 1.0 (0.5-1.7) 0.8 (0.9-2.1)

*Adjusting for the clustered effect of the project, all other variables in the
model.

HIV = human immunodeficiency virus; OR = odds ratio; Cl = confidence in-
terval; PTB = pulmonary TB; TB = tuberculosis; EPTB = extra-pulmonary TB.

Table 5 0Odds of death following anti-tuberculosis treatment
in children with unknown HIV status vs. HIV-negative children
(n=1516)

HIV unknown  Unadjusted Adjusted
n (%) OR (95%Cl) OR (95%Cl)
Africa (n = 708) 36.8(261) 2.1(1.2-3.7)  1.9(1.1-3.3)*
Asia (n = 808) 83.78 (677) 1.5(0.5-4.4) 1.3(0.4-4.2)t

* Adjusting for age, year of enrolment, site of disease and accounting for the
intracluster effect.

tAdjusting for age, year of enrolment, site of disease, history of previous
treatment, and accounting for intracluster effects.

HIV = human immunodeficiency virus; OR = odds ratio; CI = confidence
interval.

DISCUSSION

Our study population included the largest reported
community-based multinational cohort involving chil-
dren with TB-HIV co-infection to date. The diversity
of settings means that these data can be seen as repre-
sentative of the situation in high-burden countries;
comparisons were facilitated by standardisation of
treatment among MSF programmes.

The overall proportion of children who died on
anti-tuberculosis treatment in our cohort was 8.6 %;
this figure is comparable with those from observa-
tional studies in sub-Saharan Africa, where mortality
ranged from 6.9% in Cape Town!? to 17% in Ma-
lawi.8 The main factors associated with death in our
study were tuberculous meningitis, HIV infection and
age <5 years. If the WHO target of zero child deaths
from TB is to be reached, it will be imperative to ad-
dress these high-risk groups with better prevention
strategies, rapid diagnosis and effective treatment.

Our findings highlight the higher risk of death in
children with TB aged <$ years than in those aged 5-
15 years (10.7% vs. 7.1%). This is consistent with
epidemiological studies in Brazil!3 and Botswana.!*
Further work is planned to see if this mortality dis-
parity continues along the age gradient, i.e., between
children and adults in these cohorts. There is no non-
TB control group in the study, which means that the
higher mortality may be attributed to age as much as
TB disease.

Our study confirms the high mortality associated
with tuberculous meningitis, a clinical presentation
seen in young children in particular.1%:16 Most younger
children with TB contract the disease from a close
contact. There is good evidence that isoniazid preven-
tive therapy can protect children from active dis-
ease.l” Going a step further, efforts to reduce TB in
the adult population, and aggressively reduce trans-
mission by means of contact tracing and prophylaxis
could also lead to a reduction in childhood TB. Trans-
mission reduction is notoriously challenging,!$ but
has proved cost-effective in high-burden settings.!®

HIV coinfection was associated with increased risk
of death during anti-tuberculosis treatment, as has been
reported elsewhere.2? Our endpoint was all-cause
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mortality during anti-tuberculosis treatment, and it is
probable that some of the excess mortality in this
group is attributable to other HIV-related conditions.
Other studies have shown that ART reduces the risk
of death during anti-tuberculosis treatment in chil-
dren who are HIV-positive.2! We did not find this in
our study, although very few children were docu-
mented to be receiving ART. Further analysis was not
possible due to missing data on ART usage and tim-
ing of initiation. The programmes had separate HIV
and TB databases, which may have contributed to
the high level of missing data for these variables.

Only 6.5% (n = 158) of our study population had
microbiologically confirmed TB. This represents the
clinical experience of many paediatric TB programmes
treating HIV-positive and -negative children. When a
child is treated for ‘presumed’ TB, alternative pathol-
ogies (more likely in HIV-positive children) are not
being treated. This is one possible explanation for the
higher risk of death in HIV-positive children, i.e.,
these children were dying of other opportunistic in-
fections that might have been diagnosed and treated
if TB had been excluded. Rennert et al. reviewed the
history of 93 HIV-positive children who died.22 From
that cohort, only 19% of children who had been re-
ceiving anti-tuberculosis treatment had evidence of
TB on post-mortem examination. In our study, mor-
tality in smear-positive children was only 5.1% com-
pared with 9.6% in those who were smear-negative.
Although the difference was not significant in our
study, it has been shown elsewhere that the risk of
death is greater in children smear-negative for TB
whose HIV status is unknown.823 New diagnostic
tools, in particular those with the ability to identify
resistance patterns, are crucial for early and correct
diagnosis of TB in children. Trials of the Xpert®
MTB/RIF platform (Cepheid, Sunnyvale, CA, USA)
show promise, with sensitivity and specificity in spu-
tum samples of respectively 80% and 95% compared
with culture, providing the opportunity to diagnose
pulmonary disease more rapidly and conveniently.24
A team in South Africa has demonstrated a pick-up
rate of 75.9% (95%CI 64.5-87.2) using Xpert on
two induced sputum samples from children, double
that diagnosed by smear microscopy.2’ Despite being
a significant improvement on smear microscopy, the
low numbers of organisms in expectorated sputum
from children and the difficulty of obtaining sputum
samples in young children limits the sensitivity of
current molecular techniques and argues for better,
non-sputum-based diagnostic tools to be developed
for this population.

In our study, standard fixed-dose combination reg-
imens (including rifampicin) were predominantly used.
During the study period, new advice on paediatric
regimens was published.26 Our overall mortality rate
of 8.6% prompts questions as to the adequacy of the
treatment regimens used. Further work in monitoring
changing patterns in outcome following the 2009

regimen changes is needed. The high mortality
(18.0%) from tuberculous meningitis in particular
argues for the inclusion of paediatric TB as a priority
area for the testing of new treatments. Our findings
support the WHO?’s call for increased use of paediat-
ric cohorts when trialling new TB medications.

The proportion of children with documented HIV
status result in this study (61.8%) is better than most
reports of testing frequency in endemic areas, from
11-16% in Tanzania?’ and <30% in Botswanal* to
63% in Thailand” and 69.7% in Cape Town.28 In
sub-Saharan Africa, where the pre-test probability of
a positive HIV test result is higher than in Asia be-
cause of the higher prevalence of HIV, children with
unknown HIV status had significantly higher odds of
death than HIV-negative children. A significant pro-
portion of these children may have had undiagnosed
HIV infection and their deaths may be a result of HIV
infection or untreated additional opportunistic infec-
tions. Even in these highly motivated settings, with
available diagnostics and treatment, opportunities to
diagnose HIV infection and prevent death from op-
portunistic infection seem to have been overlooked.

Analyses of routinely collected data such as ours
are useful in understanding paediatric TB epidemiol-
ogy in ‘real world’ settings, highlighting the chal-
lenges of unconfirmed diagnosis and the lack of data
integration between HIV and TB services. Our find-
ings advocate better integration of TB and HIV pro-
grammes and highlight the importance of systematic
HIV testing and the institution of HIV treatment for
children with TB.

However, our study also illuminates the limita-
tions of routine data analysis. Information about sig-
nificant potential confounding factors, e.g., nutritional
status, severity of disease, pneumococcal vaccination
status, bacille Calmette-Guérin status, drug suscepti-
bility of the TB strains, immunological status and use
of other drugs, most importantly ART drugs, was not
documented or was incomplete. Our use of the TB
register might have resulted in our wrongly attribut-
ing deaths to TB—particularly as time of death was
not recorded—that were not in fact directly related,
although this limitation applies to all groups across
our study.

Our overall default rate of 9.4% did not differ sig-
nificantly with HIV status, year of treatment or his-
tory of TB, suggesting that although mortality may
have been under-reported the potential misclassifica-
tion of death should not have been biased between
HIV status groups.

CONCLUSIONS

Our analysis of routine data from programmes in
Africa and Asia highlights the high risk of death from
TB in children with HIV, those aged <5 years and
those with TB meningitis. It also shows that there is a
long way to go to achieve the WHO aim of ‘zero TB
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deaths in our lifetime’.2° In addition to improved pre-
vention and diagnostic strategies, work is needed to
review whether the new dose guidelines for anti-
tuberculosis treatment are sufficient to reduce mor-
tality, particularly for tuberculous meningitis. Testing
any TB patient for HIV should be a routine part of
TB care, as should instituting timely HIV treatment.
Our study has shown that even in circumstances
where HIV care is available not all children are tested,
and they therefore do not access HIV care. Confront-
ing the barriers to HIV testing and instituting HIV
care in this vulnerable population has the potential to
reduce mortality. Our study also highlights the urgent
need for a reliable TB diagnostic test for children.30
However, the challenges faced in accurately confirm-
ing a diagnosis of TB in children should not allow
their plight to go unrecorded.
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RESUME

CONTEXTE : La réalisation de la cible de zéro déces dus
a la tuberculose (TB) pédiatrique de I’Organisation Mon-
diale de la Santé (OMS) exigera la compréhension des
facteurs de risque sous-jacents a la mortalité.
OBJECTIF : Identifier les facteurs de risque de mortalité
et évaluer I'impact des tests pour le virus de I'immuno-
déficience humaine (VIH) au cours du traitement pour
la TB chez les enfants dans 13 programmes de TB-VIH
de Médecins sans Frontiéres.

SCHEMA : Dans une étude rétrospective de cohorte,
nous avons enregistré la mortalité et analysé les facteurs
de risque par les statistiques descriptives et la régression
logistique. Le diagnostic a été porté sur base de I’algo-
rithme de ’'OMS et ’examen microscopique des frottis.
RESULTATS : Ont été traités pour TB 2451 enfants d’un
age moyen de 5,2 années (déviation standard 3,9). La
moitié d’entre eux (51,0%) vivaient en Asie, le reste en
Afrique sub-saharienne ; 56,0% souffraient d’'une TB

pulmonaire. Le diagnostic a été porté au moyen de
I’examen microscopique des frottis chez 6,4% ; il y a eu
211 déces (8,6%). Parmi les 1513 enfants traités pour le
VIH, 61,8% (935) étaient séropositifs ; 120 (12,8%)
sont décédés par comparaison avec 30/578 (5,2%)
séronégatifs. Les facteurs de risque de mortalité com-
portaient un test positif pour le VIH (OR 2,6 ; IC95%
1,6-4,2), un age <5 ans (1,7 ; IC95% 1,2-2,5) et une
méningite TB (2,6 ; IC95% 1,0-6,8). Le risque est plus
élevé chez les enfants africains dont le statut VIH est
inconnu que chez ceux confirmés comme négatifs pour
le VIH (1,9 ; IC95% 1,1-3,3).

CONCLUSIONS : Les stratégies d’élimination des déces
par TB chez les enfants devraient inclure le ciblage des
groupes a haut risque identifiés dans cette étude,
Paccentuation de la prévention de la TB, la généralisation
des tests VIH et le développement d’un test rapide de
diagnostic.

RESUMEN

MARCO DE REFERENCIA: El cumplimiento del objetivo
de la Organizacion Mundial de la Salud (OMS) de la
eliminacion total de las muertes pediatricas por tubercu-
losis (TB) exigira una buena comprension de los factores
de riesgo subyacentes de esta mortalidad.

OBJETIVO: Definir los factores de riesgo que se asocian
con la mortalidad y evaluar la repercusion de la practica
de la prueba del virus de la inmunodeficiencia humana
(VIH) durante el tratamiento antituberculoso de los
nifios, en 13 programas contra el VIH y la TB patroci-
nados por Médicos Sin Fronteras.

METODO: En un estudio retrospectivo de cohortes, se
registro la mortalidad y se examinaron los factores de
riesgo mediante analisis descriptivos y de regresion
logistica. El diagndstico se establecié con base en el
algoritmo de la OMS vy la baciloscopia del esputo.
RESULTADOS: Se trataron 2451 nifios por TB cuya edad
promedio fue 5,2 afos (desviacion estandar 3,9). La mitad
de los nifios residia en Asia (51,0%) y el resto en Africa
subsahariana; el 56,0% presentd6 TB de localizacion

pulmonar. El diagndstico se establecié mediante la baci-
loscopia del esputo en el 6,4% de los casos; 211 nifios
fallecieron (8,6%). De los 1513 nifios en quienes se
practico la prueba del VIH, 935 obtuvieron un resultado
positivo (61,8%) y 120 de ellos fallecieron (12,8%) en
comparacion con 30 de los 578 nifios con serologia nega-
tiva (5,2%). Los factores de riesgo asociados con la
mortalidad fueron la positividad de la prueba del VIH
(OR 2,6; IC95% 1,6-4,2), la edad <5 anos (OR 1,7;
IC95% 1,2-2,5) y la meningitis tuberculosa (OR 2,6;
IC95% 1,0-6,8). El riesgo de mortalidad fue mas alto
en los nifios africanos con una situacion desconocida
frente al VIH que en los nifios con serologia negativa
confirmada (OR 1,9; IC95% 1,1-3,3).

CONCLUSION: Las estrategias encaminadas a la elimi-
naciéon de la mortalidad por TB en los nifios deben
abordar los grupos de alto riesgo definidos en el pre-
sente estudio, reforzar la prevencion de la TB, fomentar
la practica universal de la prueba diagnostica del VIH e
impulsar el desarrollo de pruebas diagnosticas rapidas.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice


