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GUEST EDITORIAL

Although tuberculosis (TB) is widely acknowledged as a major 
driver of global morbidity and mortality in adults, the disease’s 
impact on children has been underappreciated. Global estimates of 
mortality among children aged <5 years, derived largely from vital 
registration and verbal autopsy records, have excluded paediatric 
TB as a contributing cause.[1,2] Recent modelling studies, however, 
have estimated that TB is a leading cause of childhood morbidity 
and mortality, causing ~1 million new cases and 250 000 deaths per 
year. [2-5] Approximately 80% of these deaths occur before 5 years of 
age and many are never diagnosed.[3]

Our lack of knowledge regarding paediatric TB is driven by several 
factors that make diagnosis of children with TB challenging in low- 
and middle-income countries (LMICs), where most paediatric TB 
patients reside. Nonspecific symptoms and poor sensitivity of tests 
or lack of training or capacity for microbiological testing, such as 
sputum culture and GeneXpert MTB/RIF, hamper diagnosis.[6,7] Most 
diagnostic procedures, such as chest radiographs and tuberculin skin 
testing, have reduced value in HIV-infected paediatric populations. [7] 
In addition, surveillance systems in resource-constrained settings 
are not equipped to detect paediatric TB owing to lack of laboratory 
infrastructure or tuberculin shortages. Consequently, much paediatric 
TB is undiagnosed in LMIC settings, and programmatic estimates 
(from case notification, vital registration or verbal autopsy) of TB 
disease in young children are likely to be substantial underestimates 
of the true community burden.

Improving our understanding of the epidemiology of TB in infancy 
and young childhood in high-burden settings is critical to inform 
national and global guidelines and devise interventions that target 
paediatric populations at high risk for TB and subsequent mortality. 
To fill this knowledge gap, birth cohorts are urgently needed.

The Drakenstein Child Health Study is a South African (SA) 
birth cohort study of 1 137 mother-child pairs investigating the 
early-life determinants of child health and epidemiology of several 
important determinants of health, including childhood pneumonia, 
wheezing, lung function and TB.[8] The study is being conducted in 
a periurban area of Paarl, outside Cape Town. Pregnant women at 
22 - 28 weeks’ gestation were enrolled at two healthcare clinics and 
followed until childbirth; their offspring have then been followed 
through childhood. Tuberculin skin tests were administered at 6, 12, 
24, 36, 48 and 60 months of age, and also when children presented 
with a lower respiratory tract infection or pneumonia. Continuous 
TB and pneumonia surveillance is conducted by trained nurses and 
clinicians.[9] There is a strong local primary healthcare system in the 
area where all participants access healthcare. Almost a quarter of 
pregnant women in the cohort were living with HIV; however, owing 
to widespread antiretroviral therapy preventing vertical transmission 
of HIV, only two children (<1%) tested HIV-positive. All children 
included in the cohort received BCG vaccination at birth.

Our objective with this study was to evaluate the incidence and 
burden of TB infection and disease in the first 5 years of life in this 
birth cohort. We also wanted to identify prenatal and early childhood 
risk factors for TB-related outcomes.[10]

We defined tuberculin conversion as an induration reaction of 
≥ 10 mm, as recommended by national and global guidelines. [11,12] 

This induration cut-off is considered conservative and is used 
to avoid false-positive responses resulting from non-tuberculous 
mycobacterial infection or BCG vaccination. Boosting of tuberculin 
results is possible when recurrent skin tests are administered, as 
was done in our study. To prevent misclassification of boosted 
reactions, we did not administer additional skin tests to children 
with a positive test or a reactive skin test between 1 and 9 mm. These 
children were subsequently censored in further analyses of tuberculin 
conversion. Children who tested positive were subsequently referred 
to local TB clinics for preventive therapy; however, study investigators 
could not enforce prescription and completion. We used three 
distinct definitions of TB disease: (i) all diagnosed TB disease; 
(ii) radiographically and microbiologically confirmed TB; and (iii) 
microbiologically confirmed TB only.

We found high rates of tuberculin conversion (11.8 conversions 
per 100 child-years) and all diagnosed TB disease (2.9 paediatric 
cases per 100 child-years). These rates equate to an ~11.8% annual 
risk of infection and 2 900 paediatric cases per 100 000 children, 
among the highest reported estimates of paediatric TB globally. When 
we restricted our definition of TB disease to only microbiologically 
confirmed TB, which has low sensitivity in young children, we found 
a high rate of 0.7 paediatric cases per 100 child-years (700 paediatric 
cases per 100 000 children). We also found novel risk factors for TB 
disease such as lower respiratory tract infection (adjusted hazard 
ratio (AHR) 2.3, 95% confidence interval (CI) 1.4 - 3.6; p<0.0001) 
or maternal smoking during pregnancy (AHR 1.7, 95% CI 1.0 - 2.8; 
p=0.04). Children who received isoniazid (INH) preventive therapy 
were highly protected against developing disease (AHR 0.2, 95% 
CI 0.1 - 0.6; p<0.0001), but use of INH prophylaxis among tuberculin 
converters was disappointingly low, with only 22% completion.

Results from the Drakenstein cohort elucidate several characteristics 
regarding the epidemiology of paediatric TB in SA and other areas of 
sub-Saharan Africa. First, the high rates of TB infection and disease 
we observed indicate that delivery of multipronged interventions 
that prevent disease acquisition and increase TB case detection in 
young children are urgently needed. Although increased awareness 
has been given to paediatric TB by national and global guidelines 
in the past decade,[11-13] strengthening of childhood TB services to 
under-resourced communities has not followed suit.[14] Second, young 
children are continuously exposed to TB and probably reinfected 
several times throughout their first years of life in these settings,[10,15] 
indicating that interventions must be lasting, sustainable and cost-
effective. Third, our finding that a relationship exists between lower 
respiratory tract infection and TB disease confirms prior studies 
showing high rates of confirmed pulmonary TB in children with 
severe pneumonia.[16-18] Our study confirms that the association is 
present, and that these two diseases are strongly interconnected in 
young children at the community level.

The alarming childhood TB burden we see in the Drakenstein 
cohort, despite a strong primary healthcare system including wide 
healthcare access, comprehensive antiretroviral therapy and universal 
BCG vaccination, suggests that paediatric TB control must become 
a major public health priority in SA and other sub-Saharan African 
countries. Children rarely present to TB clinics, so integration 
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of paediatric TB services with control of other diseases, such as 
maternal and child health facilities or sick visits for lower respiratory 
tract infections, is an opportunity to improve detection of paediatric 
TB.[3] This approach will need to be partnered with a push to 
improve policy-practice gaps, laboratory infrastructure, use of and 
adherence to INH prophylaxis, and clinical training to increase 
paediatric case detection and reduce paediatric mortality in Africa. 
Such a comprehensive package is essential to reduce the childhood 
TB burden in Africa and other LMICs. There is great urgency to 
implement interventions that combine detection, treatment and 
prevention of TB while maintaining resource efficiency.
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