
National approaches to TB care in adolescents

G. Ilaiwy,

S. K. Heysell,

T. A. Thomas

Division of Infectious Diseases and International Health, Department of Medicine, University of 
Virginia, Charlottesville, VA, USA

SUMMARY

BACKGROUND: Adolescents bear a large burden of TB but high-prevalence countries differ 

significantly in their approach to address the specific needs of adolescent patients. We explore the 

national approaches to TB care in adolescents and compare them to the recommendations of the 

WHO.

METHODS: We conducted a scoping review to describe the country-level guidelines to TB care 

in adolescents in high-burden countries. These guidelines were obtained through open sources. 

Information on TB care in adolescents were extracted from guidelines and compared to WHO 

recommendations.

RESULTS: We found a lack of consensus in defining adolescents and that many national 

guidelines do not address the special healthcare needs of adolescents nor align with the WHO 

recommendations. Recently updated country guidelines are more likely to recommend short-

course regimens for TB preventive treatment and countries with a higher level of income 

were more likely to follow WHO guidance for microbiological confirmation of TB disease in 

adolescents.

CONCLUSION: A clear understanding of the burden of TB in adolescents that is reflected in 

disaggregated data reported at the country level is imperative in order to address the specific 

challenges to care in this high-risk group
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TB programs have in the past defined childhood TB pragmatically as TB in people <15 

years of age, which is inconsistent with the WHO’s proposed general definition of an 

adolescent: a person aged 10–19 years. However, within the WHO TB notification database, 

those aged 10–14 years are programmatically included as children within the 5–14 age band, 

while those aged 15–19 are included as adults within the 15–24 age band.1,2 Natural history 

studies describe a bimodal distribution of incident TB among pediatric populations after 
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exposure, with risk of progression to TB disease following primary infection among young 

adolescents aged 11–15 years being 10–20%, which is as high as young children aged 1–2 

years.3 However, by hemisecting the adolescent age band into children and adult categories 

in national reporting, the full understanding of the TB disease spectrum among adolescents 

may be diluted and potential interventions may be inadequately informed.

Recent estimates suggest that adolescents (age 10–19 years) may account for as much 

as 43% of cases in the 0–14 age group and 38% of cases in the 15–24 age group, 

depending on the country and WHO region.4 The WHO acknowledges the different health 

needs of adolescents who may experience TB disease similar to adults yet have unique 

non-adult challenges in engaging with the healthcare system. Such challenges may stem 

from adolescents’ natural focus on autonomy or prioritizing short-term gain over long-term 

health,5 in addition to variability in adherence and transition to adult care.6 These needs 

may be less likely to be addressed by national TB programs that have previously prioritized 

efforts among the <5-year old population.7

The United Nations and WHO have set a goal to end the TB pandemic by 2030 

through Sustainable Development Goals 3 and WHO’s End TB strategy, both of which 

aim to achieve a reduction of 90% in TB deaths and 80% in TB incidence between 

2015 and 2030, including all vulnerable populations.2 Adolescents may be a particularly 

vulnerable population, given the frequent lack of a defined source of medical care as 

they transition from pediatric to adult providers and higher rates of loss to follow-up that 

persist across income levels.8,9 Furthermore, unlike the younger children age group, which 

has experienced a significant reduction in TB incidence and mortality, many high-burden 

countries have not seen the same reduction in the older children and adolescent age 

groups.2,10,11 In this scoping review, we explore approaches towards TB care in adolescents 

in high TB burden countries, as outlined by their respective national TB guidelines.

METHODS

We followed the 5-stage-framework described by Arksey & O’Malley for scoping reviews.12 

The 30 high TB burden countries were identified by the WHO in 2020; however, while the 

review was in process the WHO updated the high-burden list by adding Gabon, Mongolia 

and Uganda and moving Cambodia, the Russian Federation and Zimbabwe to the newly 

created “Global TB watchlist” due to a lower TB burden in the latter three countries.13 Thus, 

we elected to search the relevant TB guidelines for all 33 countries by identifying publicly 

available websites or the corresponding websites of the national TB control programs or 

ministries of health using the following terms: “National TB guidelines”, “Tuberculosis”, 

“Child TB guidelines”, “Guidelines” and “Tuberculosis control”. When a search using the 

English term did not return any fitting results, relevant translations were used. As needed, 

respective national TB control programs, the WHO national offices or embassies of high-

burden countries in Washington, DC, USA, were contacted directly to obtain the country’s 

national guidelines.

Relevant guidelines were reviewed specifically looking for information within three main 

categories: 1) the definitions of “child” and “adolescent”, 2) the approach to TB disease 
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evaluation and management, including the topics of emphasis on bacteriologic confirmation, 

role of tuberculin skin test (TST) or interferon-gamma release assay (IGRA) in diagnosis, 

role of chest radiograph (CXR) in diagnosis, dosing of anti-TB medications for active TB 

disease for children/adolescents and HIV screening for people diagnosed with TB, and 

3) the approach to TB prevention, including the topics of contact tracing, recognition of 

the ability for adolescents to transmit TB, preventive treatment and regimens used for 

prevention (including those for contacts of people with drug-resistant TB), adherence among 

adolescents, and recommendations on bacilli Calmette-Guérin (BCG) vaccination. These 

data were tabulated and summarized to generate the results and recommendations of this 

review. At least two authors reviewed each document and areas of disagreement were 

discussed until consensus was reached. Data were compared to the relevant guidelines from 

the WHO.7,14 Where separate guidelines for TB management in adults or school children 

were available, these documents were reviewed to obtain additional information when the 

children-specific guidelines were not sufficient to answer the review questions.

Information on BCG status was obtained from the BCG World Atlas when the national 

guidelines made no specific mention of the vaccine.15 Information on the country’s income 

level was obtained from the Stop TB Partnership.16 Trends among topics were compared 

based on the country’s income level or the year of guideline publication.

In this review, the following definitions were used unless otherwise explicitly defined in 

the text: adolescents were defined as those aged 10–19 years; if guidelines mentioned 

“older children” we considered this to include adolescents. The approach to TB disease 

confirmation refers to TB disease diagnostic approach in adolescents. TB preventive 

treatment (TPT) is meant to address TB prevention in contacts after exposure to active 

pulmonary TB disease, and a country is considered to endorse latent TB infection (LTBI) 

treatment rather than TPT only if a test (either TST or IGRA) was required prior to therapy 

regardless of exposure history. Percentages were rounded to the nearest whole number, and 

thus may not add up to 100 percent.

Web-based and app-based translations were used when guidelines were in a language other 

than English, with consultation with native language speakers. MS Excel 2019 (Microsoft, 

Redmond, WA, USA) and Google Sheets (Google, Mountain View, CA, USA) were used to 

tabulate data.

This work was deemed exempt from institutional review board review, as it did not involve 

human subjects.

RESULTS

Guidelines were available for 28 of the total 33 countries on the high TB burden list and 

the global TB watchlist. Guidelines for Angola, Liberia, Sierra Leone, Gabon, and Republic 

of the Congo were not available. The Supplementary Table shows a list of the countries 

with available guidelines, the country’s level of income and the reference to the guideline. 

Bangladesh, China, India, Nigeria, and South Africa had more than one document, which 

were used to extract information. Most countries (89%) had updated their guidelines after 
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the WHO’s 2014 publication of the childhood TB guidelines (second edition), except for 

three countries: Cambodia (2008), Mozambique (2013), and South Africa (2013).

Definition of adolescents and children

Table 1 gives the approaches to defining adolescents. Twenty-one countries (75%) did not 

explicitly define adolescents and only provided a definition for children as those aged 0–

14 years, thus conforming to WHO TB reporting systems. The remaining seven countries 

(25%) had different definitions. Bangladesh defined adolescents as those aged 10–19 years, 

but approached individuals ≥8 years as adults when it came to TB disease evaluation. Brazil 

and North Korea defined children as those aged 0–9 years and adolescents as those ≥10 

years. The Russian Federation defined children as those aged 0–17 years, but provided 

separate statistics for those aged 15–17 years, and Thailand defined children as age 0–18 

years. China’s TB guidelines for schools covers ages 3–24 years, and India groups ages 

5–19 years together for nutritional assessment for TB.

Approach to TB disease evaluation and management

Table 1 also shows the national approaches to TB disease diagnosis and treatment. With 

regard to emphasis on bacteriologic confirmation in older children and adolescents, 19 

countries (68%) followed the WHO recommendation to require or highly recommend 

bacteriologic confirmation for TB disease, while nine countries (32%) allowed clinical 

diagnosis without strong emphasis on attempting bacteriologic confirmation. Figure 1 shows 

that bacteriologic confirmation was more likely to be recommended in countries with higher 

levels of income; it was recommended by 83% of upper middle-income countries compared 

to 67% of lower middle-income countries and 57% of low-income countries. Additional 

diagnostic work-up was included in the guidelines, with all countries recognizing CXR as 

an important tool in TB disease evaluation. Five countries (China, India, Tanzania, South 

Africa, and Vietnam, 18%) recommended CXR as part of the initial approach to presumptive 

TB cases. Nine other countries (32%) recognized the importance of CXR as a supplemental 

test and the remaining 14 countries (50%) recommended CXR when TB was strongly 

suspected and bacteriologic testing was either negative or not available.

Either TST or IGRA were included in the diagnostic algorithm in 20 countries (71%), 

while eight countries (29%) conformed to WHO guidance, which cautions against using 

these tests as part of active TB disease evaluation. Table 2 also shows the heterogeneity in 

approaches to dosing anti-TB medications for active TB disease in adolescents, with various 

criteria being used, including age, weight, or both. Sixteen countries (57%) followed WHO 

guidelines with using adult dosing for weight over 25 kg, seven countries (25%) mentioned 

a maximum dose only, two countries (7%) used age-based cut-off, and three (11%) countries 

used a combination of weight and/or age cut-offs. Most guidelines recommended HIV 

screening for all people diagnosed with TB (22 countries, 79%). Three additional guidelines 

(Bangladesh, Lesotho and Myanmar, 11%) only recommended HIV screening when risk 

factors for HIV were present or in areas with high HIV prevalence and guidelines of 

the remaining three countries (China, Democratic People’s Republic [DPR] of Korea and 

Russian Federation, 11%) did not specifically mention HIV screening for people diagnosed 

with TB.
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Inclusion of adolescents in TB preventive services

Table 2 shows the range of approaches to TB prevention and how they compare with 

WHO guidelines. Two countries (Papua New Guinea and Vietnam, 7%) did not specify 

a contact tracing strategy in their guidelines, five countries (Bangladesh, India, Namibia, 

Thailand, and Uganda, 18%) prioritized young children under the age of 5, eight countries 

(29%) recommended screening all pediatric contacts of TB cases and 13 countries (46%) 

concurred with WHO recommendations to screen all household or close contacts of people 

with pulmonary TB. Adolescents were mentioned as an important source of TB transmission 

among children in the guidelines of six countries (China, DPR Korea, Kenya, Mozambique, 

Zambia, and Zimbabwe, 21%), while the remaining 22 countries (79%) had no specific 

approach to prevention concerning adolescents in particular. All countries recommended 

BCG vaccination for all healthy newborns, while the Russian Federation was the only 

country on either list to recommend a booster at age 6–7 years.

Table 2 also shows that very few countries specified an approach to TB care in adolescents. 

The WHO guidelines acknowledged the low adherence characteristic of this age group, 

also noted in the guidelines of three countries (Kenya, Nigeria, and South Africa, 11%). 

Six countries (21%) incorporated adolescent-specific approaches that ranged from separate 

guidelines specifically addressing TB screening and management among school children and 

directly observed therapy (DOT) facilitated by schools (China); using education and peer 

counselling (Brazil, Ethiopia, Tanzania, and Uganda); and recommending hospitalization for 

the intensive phase of TB disease therapy (Papua New Guinea). The remaining 19 countries 

(68%) did not include a tailored approach to adherence among adolescents.

Most countries (71%) followed the WHO lead on focusing on TPT by treating asymptomatic 

people exposed to confirmed cases of pulmonary TB disease, especially children under 

the age of 5 and people living with HIV, with TPT provided without the need for testing. 

Eight countries (Brazil, China, Mongolia, Nigeria, the Philippines, the Russian Federation, 

South Africa and Thailand, 29%) recommend a formal diagnosis of LTBI in contacts of TB 

index cases with either TST or IGRA prior to LTBI treatment. Among these countries, the 

Philippines incorporated a caveat for LTBI diagnosis and treatment for contacts under the 

age of 5 of clinically diagnosed TB index cases and age 5–14 contacts of bacteriologically 

confirmed TB index cases.

Figure 2 shows that recent guidelines were more likely to endorse shorter regimens similar 

to WHO recommendations for TPT/LTBI treatment, with 10 countries (36%) including 3 

months of weekly rifapentine plus isoniazid (3HP), 4 months of daily rifampin (4R) or 

3 months of daily rifampin plus isoniazid (3HR) for TPT/LTBI treatment. All of these 

countries’ guidelines were published in 2018 or thereafter, except for Nigeria (2015) 

and Ethiopia (2017). Russian guidelines did not specify regimens, and the remaining 17 

countries (61%) endorsed daily isoniazid for 6 or 9 months. Sixteen (57%) of the 17 

countries that did not endorse shorter-course preventive regimens had guidelines that were 

published before 2018.

Regarding practices for contacts of people with drug-resistant TB, 10 countries (36%) 

mirrored WHO guidelines which recommends referral to specialized TB centers for follow 
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up and individualized consideration for preventive treatment with second-line anti-TB 

medication.

DISCUSSION

To our knowledge, this the first scoping review to attempt to differentiate the national 

approaches of high-burden countries to TB prevention and management in children and 

adolescents. We found that most countries do not universally agree on definitions for 

adolescents, do not explicitly define and address the challenges faced by adolescents with 

TB care, and in many cases, do not align with the current WHO recommendations. Recently 

updated country guidelines were more likely to follow WHO recommendations on shorter-

course regimens for TPT/LTBI treatment.

Useful lessons can be learned from each country’s approach. For example, Russian 

guidelines (Supplementary Table S1, reference 21), which emphasize individualized 

regimens tailored to drug susceptibility, recommend screening for all school children 

using TST if aged ≤14 years and CXR if aged 15–17 years on enrollment in school and 

on an annual basis afterwards. If either test is positive, the individual should then be 

evaluated for TB disease and treated for TB or LTBI based on the outcome of TB disease 

evaluation. China’s guidelines (Supplementary Table S1, reference 5) are notable for having 

a dedicated document addressing TB in school children. This document recommends the 

use of CXR to screen all school age children with concern for TB and use the school 

infrastructure to administer TB therapy which allows children to continue their education, 

thereby minimizing potential barriers of transportation and DOT adherence. Such a program 

appears to support the growing evidence that TB transmission among adolescents is not 

restricted to household activities.17 While studies that specifically evaluate school-based TB 

screening are sparse, one recent study by Dorjee et al. found that a school-based program 

for active TB case-finding and TB prevention was highly successful in a high-burden setting 

when community acceptance was achieved.18 In alignment with the WHO End TB Strategy, 

novel methods to extend the reach of TPT should be considered in an adolescent-friendly 

manner.14,16

It is also important to note that resources differ among countries and funding can be applied 

to other aspects of care, a point explicitly acknowledged in the guidelines of some low-

income countries. For example, the 2016 guidelines from Bangladesh (Supplementary Table 

S1, reference 1) note that only 39 GeneXpert (Cepheid, Sunnyvale, CA, USA) machines had 

been installed in hospitals across the country at the time of publication, which may limit 

the ability to make a microbiological confirmation of TB disease. While access to resources 

for TB diagnosis and management may have considerably improved from the time of 

guidelines publishing, and Bangladesh’s scale up of Xpert testing capacity is an example,19 

country-level income differences appeared to influence recommendations on bacteriologic 

confirmation of TB or to routinely employ the use of other diagnostic modalities such as 

CXR.20

Our review also found multiple approaches to the dosing of TB medications for active TB 

disease among adolescents, which did not appear to associate with country-level income, but 
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rather more likely reflected the paucity of updated pharmacokinetic studies to inform dosing 

in older children and adolescents in particular.21 It is well understood that the initiation 

of adequate anti-TB treatment is essential to reduce morbidity and mortality.22 However, 

additional investigations are needed to understand optimized doses, shorter combination 

regimens, and user-friendly formulations, which can be tailored to the needs of adolescents 

to ensure maximum treatment success.23 It is important to highlight that the shorter 

TPT, while approved and recommended for adolescents, could present some challenges: 

for example, the 3HP regimen currently carries a large pill burden, and ongoing studies 

examining dispersible formulations are eagerly anticipated to maximize acceptability.24,25

This review focused on identifying the manners in which the unique needs of adolescents, 

who experience TB differently than younger children,3 were highlighted throughout national 

guidelines. The findings of this review supports the recent calls by the WHO and other 

researchers to report disaggregated age group data (0–4, 5–9, 10–14, and 15–19 years) 

for children and adolescents.26,27 A promising shift in this direction is manifested in the 

most recent global TB report with 10 high-burden countries reporting TB notification 

data that are disaggregated based on these 5-year age groups.2 This shift will enable 

improved understanding of the burden experienced by adolescents, thereby enabling the 

development and evaluation of a tailored approach to healthcare in adolescents in the light 

of requests from the WHO and others to redesign health services that are more friendly to 

adolescents.28–30

Strengths of this review include the focus on approaches of individual countries to TB in 

adolescents and children, the scoping review methodology, which allowed the exploration of 

different themes among varying levels of detail of the primary sources, and the comparison 

of country-specific approaches to WHO guidance. However, the review was constrained 

by the reliance on open sources to obtain the relevant guidelines, in addition to contacting 

the national TB programs directly, which was unsuccessful for five target countries. We 

acknowledge the possible existence of desk guides and other working documents that might 

be utilized in countries where we did not obtain guidelines or supplement those that we were 

able to obtain. For older guidelines, it is possible that practice has been adapted to other 

international or regional norms that are no longer reflected in an older guideline. In addition, 

we only reviewed the guidelines documents and did not employ study team members in 

the individual countries to verify the penetration of these national recommendations into 

everyday practice in representative settings. Instead, we view this scoping review as a 

starting point for further targeted analyses.

In conclusion, many guidelines from high-burden countries exclude discussions on the 

specific needs of adolescents when it comes to TB care. The level of income of a 

country was associated with some, but not all recommendations, and countries with more 

recently updated guidelines were more likely to reflect WHO guidance. This scoping review 

identified areas for adolescent-specific attention across the TB care cascade, and further 

supports the calls to disaggregate data for the adolescent age span.
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Figure 1. 
Diagnostic approach per income level: break down of countries with high TB burden based 

on whether their TB guidelines emphasized the importance of bacteriologic confirmation for 

TB disease evaluation in older children and adolescents.
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Figure 2. 
Endorsement of short regimens for TPT: guidelines of countries with high TB burden 

which recommend short-course TPT regimens by year of publication. TPT = TB preventive 

therapy.
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Table 1

Individual approaches to defining adolescents and TB disease evaluation and management

*
 = country had a definition of adolescent separate from that of children;  = country defined children 0–14 without separation from 

adolescents.

†
 = required/highly recommended bacteriologic confirmation for TB disease diagnosis;  = allowed clinical diagnosis without emphasis on 

bacteriologic confirmation.

‡
 = CXR regarded as an important supplemental test;  = CXR recommended as an initial test;  = CXR recommended if bacteriologic 

confirmation unavailable.

§
 = TST (or IGRA) is not recommended as part of TB disease evaluation;  = TST (or IGRA) is recommended as part of TB disease evaluation.

¶
 = transition to adult dosing if weight >25 kg;  = only maximum doses are mentioned;  = transition to adult dosing based on age cut-off; 

= transition to adult dosing based on a combination of age and/or weight cut-off.

#
 = HIV screening is recommended for all TB patients;  = HIV screening is recommended for TB patients with risk factors for HIV or in high 

prevalence areas;  = no specific mention.
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CXR = chest X-ray; TST = tuberculin skin test; IGRA = interferon-gamma release assay; CAR = Central African Republic; DPR = Democratic 
People’s Republic; DR = Democratic Republic; PNG = Papua New Guinea.
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Table 2

Individual approaches to including adolescents in TB preventive services

*
 = contact screening is recommended for all household and close contacts;  = No mention of contact screening;  = contact screening 

prioritizes all children;  = contact screening prioritizes children<5.

†
 = adolescents are recognized as an important source of TB transmission;  = No mention of adolescents’ role in TB transmission.

‡
 = specified approaches to improve adherence with TB care in adolescents;  = did not address adherence among adolescents;  = 

acknowledged low adherence but didn’t specify approaches to address it.

TPT = TB preventive therapy; DR-TB = drug-resistant TB; CAR = Central African Republic; DPR = Democratic People’s Republic; DR = 
Democratic Republic; PNG = Papua New Guinea.
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