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Summary
Background Low adherence to treatment for tuberculosis infection (TBI) in children threatens tuberculosis (TB)
control goals. This research focuses on children with close contact to TB and TBI. This study evaluated adherence to
treatment of TBI using a comprehensive care strategy (CCS) for close-contact children with pulmonary TB compared
with standard of care (SOC).

Methods A prospective cohort study with a historical control group was conducted on children under five, who were
close contacts of patients with bacteriologically confirmed pulmonary TB in three Colombian cities (study registration
number: NCT04331262). The CCS comprised clinical evaluations, rifampicin for four months, multidisciplinary care,
and logistical support, while the SOC followed program regulations with isoniazid for nine months. The primary
outcome was the proportion of children completing 100% treatment during follow-up, and the secondary outcome
was treatment-related adverse events (AEs).

Findings 213 children in the SOC group and 86 children in the CCS group were analyzed. The treatment adherence in
the SOC group was 40⋅8% (95% CI 34%; 48%), while in the CCS group it was 76⋅7% (95% CI 66%; 85%). Children
exposed to CCS had 87% higher probability of adherence to TBI treatment compared to SOC (RR 1⋅87; 95% CI 1⋅52;
2⋅31). The incidence of AEs was lower in the CCS group (n = 3) than in those receiving SOC (n = 24).

Interpretation The CCS increases adherence to treatment for TBI in children safely compared to SOC. Future cost-
effectiveness studies will help implement this strategy in programmatic settings.
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Research in context

Evidence before this study
Evidence has demonstrated that short-course treatment
regimens for TBI improve adherence. However, the impact of
complex interventions, which include short-course treatment
regimens, and specific interventions to further enhance
adherence, remains unclear. A PubMed search was conducted
for studies evaluating adherence to TBI treatment through
complex interventions in children, without date or language
restrictions, using the following strategy ((“Latent
Tuberculoses” OR “Latent Tuberculosis” OR (“Latent
Tuberculosis” OR (“latent” AND “tuberculosis”) OR “Latent
Tuberculosis” OR (“tuberculoses” AND “latent”)) OR
“tuberculosis latent” OR “Latent Tuberculosis Infection” OR
“infection latent tuberculosis” OR “infections latent
tuberculosis” OR “Latent Tuberculosis Infections” OR
“tuberculosis infection latent” OR (“Latent Tuberculosis” OR
(“latent” AND “tuberculosis”) OR “Latent Tuberculosis” OR
(“tuberculosis” AND “infections” AND “latent")) OR “LTBI”)
AND (“dropout patient” OR “dropouts patient” OR “Patient
Dropout” OR “Therapeutic Adherence and Compliance” OR
“Treatment Adherence” OR “adherence treatment” OR
“Therapeutic Adherence” OR “adherence therapeutic” OR
“adherence medication” OR “Drug Adherence” OR “adherence
drug” OR “Medication Nonadherence” OR “nonadherence
medication” OR “Medication Noncompliance” OR
“noncompliance medication” OR “medication non adherence”
OR “medication non adherence” OR “non adherence
medication” OR “Medication Persistence” OR “persistence
medication” OR “Medication Compliance” OR “compliance
medication” OR “medication non compliance” OR
“medication non compliance” OR “non compliance

medication” OR “Drug Compliance” OR “compliance drug” OR
“Patient Dropouts” OR “Treatment Adherence and
Compliance” OR “Medication Adherence”)) AND (allchild
[Filter]). The search was last updated on September 22, 2024,
yielding 66 results. Few studies have been identified that
evaluate adherence to TBI treatment in children through
complex interventions. The majority of these studies were
conducted in high-income countries, focused on adults, and
assessed only specific interventions such as changes in service
providers, integration of services, utilization of non-
professional health workers to support treatment
administration, and incentives. The findings regarding
treatment adherence are inconsistent and vary depending on
the methodology, interventions, and context.

Added value of this study
This study provides evidence of benefit in adherence to
treatment for TBI in children through a multicomponent
comprehensive care strategy (multidisciplinary assessment,
education, four months rifampicin, transportation incentives,
and food assistance packages).

Implications of all the available evidence
The existing body of evidence, together with the data
generated locally from this research, should serve as a catalyst
to modify the current guideline of the National TB Control
Program in Colombia regarding the treatment of TBI in HIV
negative children from a six-month isoniazid regimen to a
shorter treatment. Future research should focus on
conducting cost-effectiveness studies of the comprehensive
care strategy prior to scaling up in a programmatic setting.
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Introduction
Tuberculosis (TB) in childhood is identified as a public
health problem, particularly in low- and middle-income
countries.1 The World Health Organization (WHO)
estimated 1⋅3 million TB cases and 166,000 deaths in
children under the age of 15 years during 2023.2 In the
natural history of the disease, from the clinical
perspective, two stages are recognized: TB infection
(TBI) and active TB. TBI is a state of persistent immune
response to Mycobacterium tuberculosis antigen stimula-
tion without evidence of clinically active TB.3

It is estimated that one quarter of the world’s pop-
ulation has TBI,4 and of these, 5%–10% develop active
TB in their lifetime.1 In particular, half of the children
living in close contact with bacteriologically confirmed
pulmonary TB patients are at risk of developing TBI,
and of these, 8⋅5% progress to disease, the majority in
the first three to nine months after infection. Despite
the recognised risk, not all children who require treat-
ment for TBI initiate or complete it in the context of the
contact study in epidemiological field visits.1,5
The goal of treatment for TBI is to prevent progres-
sion to active TB. Traditionally, TBI treatment has relied
on daily isoniazid for 6–12 months.6 However, recent
WHO guidelines recommend short treatment regimens
as an alternative approach, which may lead to higher
treatment completion rates.5 Studies indicate that short
regimens for TBI in children are as safe and effective as
isoniazid monotherapy.7,8 Despite this, the recommen-
dation since 2020 for the treatment of TBI in Colombia
is daily isoniazid for six months in children without
human immunodeficiency virus (HIV) infection.9

Improving adherence to TBI treatment in the pae-
diatric population remains challenging despite the
effectiveness of shorter regimens.10 Adherence is influ-
enced by structural factors related to community,
healthcare system, household, and individual levels,
necessitating comprehensive interventions.11 In addition
to the implementation of shorter treatment cycles, ap-
proaches to improve adherence have focused on the
development of specific programs or strategies.10 The
latter includes treatment delivery strategies, home visits
www.thelancet.com Vol 46 June, 2025
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by nurses, incentives, integration of health services,
child-directed rewards, educational interventions,
among others.10,12,13

In Colombia, contact investigation for TB includes
the identification of priority groups, including children
under 5 years of age, for the search of TBI. If the child
has no symptoms of TB, has a positive tuberculin skin
test (TST), and a chest X-ray that does not suggest TB,
preventive treatment is recommended.9 Despite the ef-
forts of TB control programs in contact tracing, adher-
ence to treatment for TBI in children remains
suboptimal, with greater impact during the COVID-19
pandemic. It is estimated that in 2019, 72% of chil-
dren under five who were household contacts of
confirmed TB patients received TBI treatment. This
indicator dropped to 40% in 2020 and then rose slightly
to 48% by 2023.2

Therefore, it is necessary to propose an intervention
strategy for the comprehensive care of children who are
contacts of patients with pulmonary TB. Such a strategy
would enable the rapid identification of children with
active TB and ensure timely treatment for TBI.5 This
study aimed to evaluate the effect of a comprehensive
care strategy (CCS) on adherence to TBI treatment in
children under five who are household contacts of pul-
monary TB patients, compared to the standard of care
(SOC) in Colombia.
Methods
Study design
A prospective cohort study with a historical control group
was performed (Fig. 1S, Supplementary material). More
information on the design is reported in the study protocol
published in a peer-reviewed journal.14 This study is
registered with ClinicalTrials.gov, number NCT04331262.

This study is part of a research program for the care
of children contacts of patients with pulmonary TB
funded by the Colombian Ministry of Science, Tech-
nology and Innovation (Minciencias). The interven-
tion group was evaluated in this study, while the
historical control group came from a previous pro-
spective cohort that evaluated the effectiveness of
isoniazid treatment for TBI, in the cities from
Medellín, Bello, and Itagüí (Colombia). These cities in
the sub-region of the Aburra Valley are characterized
by a high incidence of TB.15

Study population and participants
Both groups shared identical population and selection
criteria. The population consisted of children under five
years of age who were household contacts of patients
with bacteriologically confirmed pulmonary TB residing
in Medellín, Bello, and Itagüí (Colombia), notified to the
surveillance system during 2015–2016 (control group)
and 2021–2022 (intervention group), to whom TBI
treatment was prescribed.
www.thelancet.com Vol 46 June, 2025
Asymptomatic children, without clinical signs of
active TB at initial evaluation, with normal chest X-ray,
and TST ≥5 mm or a positive interferon gamma release
assay (IGRA) were included. In addition, children with
recent exposure to pulmonary TB (<8 weeks), negative
TST or IGRA, and no evidence of active TB (immune
window period) who had started preventive treatment
were included. The assessment of test conversion was
performed two months after the last exposure.

Participants with a history of liver disease, severe
asthma, contraindication to rifampicin, contraindication
to perform induced sputum, children with symptoms,
or signs of active TB whose disease have not been ruled
out, and those with plans to travel outside the study
coverage area, were excluded.

Comprehensive care strategy
Between July 2021 and May 2022, patients in the
intervention group were enrolled to receive a 12-month
CCS (last follow-up in June 2023). This strategy
included eight clinical evaluations (15 days after starting
the strategy, every month for 5 months, and at the 8th
and 12th month of recruitment) by a nursing assistant,
general practitioner or paediatrician; assessments by a
multidisciplinary team (social worker, nutritionist, and
psychologist); provision of oral rifampicin suspension
(10–20 mg/kg/day), self-administered for four months;
transportation incentives; food assistance; and ongoing
TB education. This strategy was provided at a scientific
research center of reference in the immunological and
microbiological diagnosis of TB in the country: Corpo-
ración para Investigaciones Biológicas (CIB).

The transportation incentive was an economic sti-
pend of approximately US$5 per round trip on public
transportation to attend each project activity. The food
assistance included a basic monthly family food basket
for four months, based on the recommendations of
Antioquia’s Ten-Year Food and Nutritional Security
Plan.16 The basic basket was designed by a nutritionist
and reviewed by two experts (Table 1S, Supplementary
material). To support education, leaflets on the TST
process, brochures on TBI and TB, and material with
nutritional recommendations were designed. These
were provided by the nursing assistant and the nutri-
tionist. In all evaluations, healthcare professionals pro-
vided information to improve adherence to treatment.

In addition, the children underwent TST and/or
IGRA (QuantiFERON®-TB Gold Plus) at the initial
evaluation. However, due to technical difficulties, it was
not possible to perform both tests on all children. To
rule out active TB, two blinded, independent radiologists
interpreted the chest X-rays of each child using a
standardised reading report.17 Two induced sputum and
two gastric aspirate samples were obtained for smear
analysis, culture in solid and liquid medium, and
Xpert® MTB/RIF Ultra in children with findings sug-
gestive of active TB.
3
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Standard of care
The control group corresponded to a prospective cohort
of children under five years of age who lived with pa-
tients with pulmonary TB, recruited between January
2015 and May 2016, and followed for 24 months (last
follow-up in December 2018). Participants received the
standard care protocol according to national TB program
regulations, with a schedule of oral isoniazid at
7–15 mg/kg/day for nine months (according to the
guidelines of the TB control program of the time),
provided by a health care institution designated by the
health system. Clinical follow-up was conducted at
three, six, 12 and 24 months, and telephone follow-up at
one, five, nine and 18 months.15

Additionally, the study covered diagnostic proced-
ures. TST and/or IGRA (QuantiFERON® -TB Gold)
tests were performed, but it was not possible to
perform both tests in all children due to technical
difficulties. The standardized chest X-ray reading
report to rule out active TB was performed by two
blinded, independent radiologists.17,18 If active TB was
suspected, induced sputum and gastric aspirates were
collected for smear microscopy, Xpert® MTB/RIF
and culture. A financial incentive of approximately
US$5 per round trip by public transportation was
offered to attend diagnostic tests, but not for follow-
up visits. Participants received a brochure on TBI
and TB.

Outcomes
The primary endpoint was adherence to treatment for
TBI, defined as the proportion of children who
completed 100% treatment for TBI by the end of the
prescription period (four months in the SOC group
and nine months in CCS). Children with recent TB
exposure (<8 weeks), negative TST or IGRA, and no
signs of active TB who started treatment underwent
TST two months after. If the TST remained negative
(<5 mm), treatment was stopped based on clinical
evaluation and they were considered adherent;
otherwise, treatment was continued for four months
(CCS group) or nine months (SOC group). TBI
treatment was provided by the CIB in the intervention
group and by the local TB control program in the
historical control group. Doses received for TBI
treatment were measured by self-report and some-
times by pill counts in the SOC group (month 3, 6, 12,
and 24), and by bottle counts consumed in the CCS
group (month 1–4).

Adverse events (AEs), as a secondary outcome, were
defined as the proportion of children who presented any
treatment-related AEs. AEs were assessed at follow-up
visits using the Common Terminology Criteria for
Adverse Events v4.0 (CTCAE), and then categorized as
gastrointestinal, neurological, dermatological allergic,
and hepatic. The severity of adverse events was classified
as mild (mild symptoms, intervention not indicated, did
not require discontinuation of TBI treatment), moderate
(local or non-invasive intervention, required discontin-
uation of treatment), severe (medically significant but
not immediately life-threatening, required hospital
management), Life-threatening consequences, or death
related to AEs.

Variables
The study collected sociodemographic variables (age,
sex, ethnicity, municipality of residence, socioeconomic
stratum, health insurance, schooling, and migration of
the family), and degree of exposure (vaccination, rela-
tionship and proximity to the index case). In addition,
the results of TST, IGRA, doses of treatment received
for TBI, temporary or definitive treatment discontinua-
tions and their causes were assessed.

Sex assigned at birth was obtained from the identi-
fication document and ethnicity through self-reporting.
Socioeconomic stratum was defined based on a classi-
fication of residential characteristics that allows differ-
ential charging for public services and was categorized
as low (strata 1–2) and medium (strata 3–5) resources.
Schooling was defined as school attendance at kinder-
garten or preschool at initial evaluation. We inquired
about the presence of migration of the child’s family
nucleus, defined as the geographical movement of the
family from one state to another or internationally,
voluntary or forced.

Bacille Calmette-Guerin (BCG) vaccination status
was defined if documented by vaccination card or by
visualization of the scar in the scapular area. The degree
of relationship to the index case was grouped into first
degree (parents and children), second degree (grand-
parents, grandchildren, and siblings), third degree
(aunts, uncles, nieces, nephews, great-nieces, great-
nephews, and great-grandparents), and fourth degree or
more (cousins or other relatives). Temporary discon-
tinuation was defined as a temporary interruption of
treatment for TBI greater than two weeks. Definitive
discontinuation was defined as discontinuation of
treatment for TBI and restart ≥90 days, or discontinu-
ation without restart.

Sample size
To estimate the sample size for the CCS group, it was
noted that 250–300 children are annually evaluated as
home contacts of pulmonary TB patients in Medellín
and the Metropolitan Area, with 73⋅5% developing
TBI.15 A treatment adherence ratio of 59% in the SOC
group (considering the lower limit of the confidence
interval for 80% adherence) and a 21% expected differ-
ence in adherence between groups were considered,15

with 95% confidence and 80% power. Assuming a
10% follow-up loss, the sample size was estimated at 85
children using incidental sampling and a test of differ-
ences in proportions between two independent samples
in Epidat 4.2.
www.thelancet.com Vol 46 June, 2025
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Statistical analysis
The sociodemographic, exposure, immune response,
and treatment delivery characteristics of the participants
were described in each group by univariate analysis. In
addition, differences in these characteristics between
the SOC group and CCS were compared using the
Mann–Whitney U test, Fisher’s Exact test, and Pear-
son’s Chi-square test, considering a significance level of
p < 0⋅05. A similar analysis was performed for the im-
mune response stratified by age, and on the character-
istics of the index cases.

The proportion of TST, and TST and/or IGRA pos-
itivity was estimated with their respective 95% confi-
dence intervals (95% CI). AEs and their severity in each
group were described. The proportion of adherence to
treatment for TBI in each group and its difference with
95% CI were also reported.

Missing values for the variables ranged from 12%
to 0⋅3%. These missing values were imputed using
multiple imputation by chained equations, assuming
random missing data. This process generated 10 data
sets and 20 iterations, which were used in the
multivariate analysis by applying Rubin’s rules. To
evaluate the effect of the CCS on adherence to
Control group 
Standard of care

Child TB contacts to assess eligibility
(n=329)

Baseline clinical evaluation
(n=292)

Start of standard of care
(n=217)

Analyzed
(n=213)

Excluded (n=37)

- Could not be contacted (n=21)
- Did not attend (n=9)
- Unwilling to participate (n= 7)

Excluded (n=75)

- Signs and symptoms of TB not ruled out (n=15)
- Confirmed TB (n=8)
- Did not initiate treatment for TBI (n=45)
- Negative TST and/or IGRA (n=6)
- No chest X-ray, negative TST and/or IGRA (n=1) 

Excluded (n=4)

- Active TB confirmed follow-up (n=3)
- TST and IGRA unknown (n=1)

Fig. 1: Flow diagram of the study participants. TB, tuberculosis; TBI, tube
release assay; wk, week.

www.thelancet.com Vol 46 June, 2025
treatment for TBI, we used a generalized estimating
equations model with Poisson distribution, log link
function, exchangeable correlation structure and
robust standard errors. This mixed model was used
considering the correlation of children between the
strata of the index case. Confounding variables were
identified (insurance, age, schooling, ethnicity,
migration, municipality, sex, TST ≥5 mm and/or
IGRA positive at baseline) using a directed acyclic
graph (Fig. 2S, Supplementary material). Crude and
adjusted relative risks (RR) with 95% CI were
reported.

Post hoc sensitivity analyses assessed the robustness
of the primary outcome, considering adherence sce-
narios of ≥90% and ≥80% of the planned dose,8,19 and
in participants with positive baseline TST and/or IGRA.
Statistical analyses were performed with R 4.3.2 (R
Foundation for Statistical Computing, Vienna, Austria)
and the following packages were implemented: mice,
miceadds, gee, geepack.

Ethics approval
The study was approved by the Research Ethics Com-
mittee of Corporación para Investigaciones Biológicas
Intervention group
Comprehensive care strategy

Child TB contacts to assess eligibility
(n=173)

Baseline clinical evaluation
(n=114)

Start of comprehensive care strategy
(n=86)

Analyzed
(n=86)

Excluded (n=59)

- Could not be contacted (n=12)
- Did not meet inclusion criteria (n=24)
- Did not attend (n=4)
- Unwilling to participate (n=7)
- Assessed by insurance company (n=12)

Excluded (n=28)

- Signs and symptoms of TB not ruled out (n=1)
- Confirmed TB (n=7)
- Negative TST and/or IGRA, TB exposure ≥8 ws
(n=14)
- Did not accept the strategy (n=4)
- TST and IGRA unknown (n=2) 

rculosis infection; TST, tuberculin skin test; IGRA, interferon gamma
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Characteristics Standard of care Comprehensive care strategy p-value

n = 213 (%) n = 86 (%)

Age (months) 0⋅41a

Median (IQR) 33 (17–45) 33 (16–49)

Range 0–61 1–59

Age grouped 0⋅73b

<12 months 35 (16⋅4) 12 (14⋅0)
≥12 months 178 (83⋅6) 74 (86⋅0)

Sex 0⋅37b

Male 125 (58⋅7) 45 (52⋅3)
Female 88 (41⋅3) 41 (47⋅7)

Ethnicity 0⋅34b

Other 180 (95⋅2) 83 (96⋅5)
Indigenous 5 (2⋅7) 0 (0⋅0)
Afrodescendant 4 (2⋅1) 3 (3⋅5)
Unknown 24 0

Municipality of residence 0⋅036b

Medellín 198 (93⋅0) 80 (93⋅0)
Bello 9 (4⋅2) 0 (0⋅0)
Itagüí 6 (2⋅8) 6 (7⋅0)

Socioeconomic stratum 0⋅86b

Low 180 (84⋅5) 72 (83⋅7)
Medium 33 (15⋅5) 14 (16⋅3)

Health insurance 0⋅06c

Contributive 99 (46⋅9) 36 (41⋅9)
Subsidized 95 (45⋅0) 35 (40⋅7)
Another 17 (8⋅1) 15 (17⋅4)
Unknown 2 0

Schooling 0⋅003b

No 91 (42⋅7) 53 (61⋅6)
Yes 122 (57⋅3) 33 (38⋅4)

Family migration 0⋅44b

No 148 (79⋅1) 64 (74⋅4)
Yes 39 (20⋅9) 22 (25⋅6)
Unknown 26 0

Evidence of BCG vaccination 0⋅72b

No 6 (2⋅8) 3 (3⋅5)
Yes 207 (97⋅2) 83 (96⋅5)

Relationship index case 0⋅26b

First grade 67 (31⋅5) 31 (36⋅1)
Second grade 60 (28⋅2) 19 (22⋅1)
Third grade 68 (31⋅8) 23 (26⋅7)
Fourth grade or higher 11 (5⋅2) 6 (7⋅0)
None 7 (3⋅3) 7 (8⋅1)

Proximity to index case 0⋅44c

Sleeps in the same bed 44 (20⋅7) 21 (24⋅4)
Sleeps in the same room 26 (12⋅2) 6 (7⋅0)
Lives in the same house 89 (41⋅8) 33 (38⋅4)
Does not live in the same house 54 (25⋅3) 26 (30⋅2)

IQR, interquartile range; BCG, bacillus Calmette and Guérin. aMann–Whitney U test. bFisher’s Exact Test.
cPearson’s chi-square test.

Table 1: Sociodemographic and exposure characteristics of child contacts of persons with
tuberculosis in the standard of care group and comprehensive care strategy.
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(June 10, 2019) and the Universidad Pontificia Boli-
variana (Registration No. 24 of November 30, 2020).
Written assent and informed consent were obtained
from all participants.
Role of the funding source
This study was financially supported by the Colombian
Ministry of Science, Technology and Innovation
(Minciencias), grant numbers 902-2019 and 088-2021.
The funding entity was not involved in the drafting of
the manuscript or in the decision to submit it for
publication. The authors did not receive payments
from the pharmaceutical industry or other entities for
writing the manuscript. The corresponding author did
not prevent the other authors from accessing the study
data and they accept responsibility for submitting them
for publication.
Results
In total, 329 children were reported to evaluate eligibility
criteria in the control group during January 2015 to May
2016. Of these, 292 children underwent initial clinical
evaluation, and 217 started the SOC. However, four
participants were excluded, for a total of 213 children
included in the analysis. On the other hand, 173 chil-
dren were referred for eligibility assessment in the
intervention group during July 2021 to May 2022.
Baseline clinical evaluation of this group was performed
on 114 participants, of which 28 were excluded, and the
CCS was received by 86 participants (Fig. 1).

Twenty percent (61/299) of the participants’ records
had some missing data. The variables with the most
missing data were IGRA results (36/299), family
migration (26/299), ethnicity (24/299), type and severity
of AEs (7/299), health insurance regimen (2/299), and
temporary discontinuation of treatment (2/299). There
was no missing data on the primary outcome. Ethnicity,
family migration, and health insurance regime were the
imputed variables included in the final model. Evalua-
tion details for the multiple imputation model are
available in Supplementary material, section three.

The median age was 33 months for both groups and
the proportion of male participants was 58⋅7% (125/213)
in the SOC group and 52⋅3% (45/86) in the CCS group.
Most children in both groups resided in Medellín and
came from a low socioeconomic stratum. Significant
differences between the groups were observed in the
municipality of residence (p-value = 0⋅036) and
schooling (p-value = 0⋅003) (Table 1). Children in the
SOC group lived with 168 index cases, of whom 46
(27%) lived in overcrowded conditions. In contrast, the
children who received the CCS lived with 67 index
cases, 25 of whom (38%) lived in overcrowded condi-
tions (Table 2S, Supplementary material).

Regarding the immune response, no significant dif-
ferences were identified between groups, independent
of the age group (Tables 3S and 4S, Supplementary
material). The proportion of TST positivity ≥5 mm
was 75⋅8% (n = 160; 95% CI 69⋅4%; 81⋅3%) for the SOC
group, and 66⋅3% (n = 57; 95% CI 55⋅2%; 75⋅9%) for the
CCS group. When combining TST and/or IGRA test
www.thelancet.com Vol 46 June, 2025
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Characteristics Standard of
care

Comprehensive care
strategy

p-value

n = 213 (%) n = 86 (%)

Total dose received <0⋅0001a

Median (IQR) 240 (154–275) 120 (87–120)

Range 2–379 0–128

Proportion of dose received (%) 0⋅64a

Median (IQR) 89 (57–102) 100 (73–100)

Range 1–140 0–107

Adherence to treatment <0⋅0001b

No 126 (59⋅2) 20 (23⋅3)
Yes 87 (40⋅8) 66 (76⋅7)

Temporary discontinuation <0⋅0001b

No 167 (78⋅8) 84 (97⋅7)
Yes 45 (21⋅2) 2 (2⋅3)
Unknown 1 0

Cause of temporary discontinuation –

Family mattersc 15 1

Administratived 13 0

Caregiver’s decision 5 1

TB control program recommendatione 5 0

Medical condition other than adverse
event

4 0

Adverse event 2 0

Forced displacement 1 0

Definitive discontinuation 0⋅005b

No 127 (59⋅6) 66 (76⋅7)
Yes 86 (40⋅4) 20 (23⋅3)

Cause of definitive discontinuation –

TB control program recommendatione 21 0

Caregiver’s decision 19 4

Family mattersc 12 0

Negative TST control 11 15

Adverse event 9 1

Administratived 6 0

Forced displacement 3 0

Resistance index case 3 0

Unknown 2 0

IQR, interquartile range; TST, tuberculin skin test. aMann–Whitney U test. bFisher’s Exact Test. cSituations or
events related to the family that were prioritized and that prevented the continuation of treatment (for
example: change of address, vacations, economic commitments, etc.). dBureaucratic processes or formal
procedures required by institutions to continue or complete treatment (for example: documentation
requirements, authorization processes by insurers or health care providers, etc.). eThe TB control programme
health staff inappropriately recommended discontinuing treatment, but the children should have continued it.

Table 2: Characteristics of treatment administration for tuberculosis infection in children close
contact with patients with pulmonary tuberculosis in the standard of care group (isoniazid) and
comprehensive care strategy (rifampicin).

Articles
results the proportion of positivity increased to 78⋅4%
(n = 167; 95% CI 72⋅1%; 83⋅6%) in the SOC group and
68⋅6% (n = 59; 95% CI 57⋅6%; 77⋅9%) in the CCS group.

Table 2 describes the doses received and causes of
treatment discontinuation for TBI in both groups.
Temporary discontinuation of treatment in the SOC
group, which received isoniazid, was higher than in the
CCS group, who received rifampicin (21⋅2% Vs 2⋅3%,
p-value<0⋅0001). The same occurred with definitive
discontinuation of treatment (40⋅4% Vs. 20⋅3%,
p-value = 0⋅005).

In children who received isoniazid (SOC), 24 (11⋅3%)
AEs were identified, of which 19 (79⋅2%) were gastro-
intestinal (11 mild, eight moderate), three (12⋅5%) were
allergic-dermatological (two mild, one moderate), and
two (8⋅3%) were neurological (one mild, one severe). On
the other hand, in children who received rifampicin
(CCS), three (3⋅5%) AEs were identified, two gastroin-
testinal (one mild, one moderate) and one mild skin
allergy. Gastrointestinal AEs in the isoniazid group
included: vomiting (n = 10), abdominal pain (n = 4), loss
of appetite (n = 2), diarrhoea (n = 1), constipation (n = 1),
and nausea (n = 1); while in the group receiving
rifampicin: abdominal pain (n = 1), and vomiting
(n = 1). Neurological AEs included one case of mild
headache and one case of seizures requiring hospitali-
zation. The aetiology of the latter event and its rela-
tionship to treatment could not be conclusively
determined (Table 3).

Adherence to treatment for TBI in children who
received the SOC (including isoniazid) was 40⋅8%
(n = 86; 95% CI 34%; 48%) while in children who
received the CCS (including rifampicin) it was 76⋅7%
(n = 66; 95% CI 66%; 85%). The absolute percentage-
point difference was 36% (95% CI 48%; 24%) in favour
of the CCS (Table 2; Table 5S, Supplementary material).

The unadjusted model showed that the CCS resulted
in higher treatment adherence for TBI in children close
contacts of pulmonary TB patients compared to the SOC
(RR 1⋅88; 95% CI 1⋅53; 2⋅32). These findings persisted
even after adjusting for age, sex, ethnicity, municipality
of residence, insurance, schooling, family migration,
and TST and/or IGRA test (RR 1⋅87; 95% CI 1⋅52; 2⋅31)
(Table 4). Sensitivity analysis confirmed that the
adjusted effect was robust in terms of the direction of
the effect and the statistical significance (Table 6S,
Supplementary material).
Discussion
The CCS evaluated in this study was associated with
greater adherence to treatment for TBI, compared to the
SOC, in child contacts of patients with bacteriologically
confirmed pulmonary. In addition, the incidence and
severity of AEs were lower in children who received the
CCS compared to the SOC group, showing a good safety
profile.
www.thelancet.com Vol 46 June, 2025
Most interventions to enhance adherence to TBI
treatment have emphasized shorter regimens, while
others have targeted specific programs or strategies.10 A
multicentre randomized clinical trial in children under
18 years with TBI reported treatment completion of
76⋅4% with the nine-month isoniazid regimen
compared to 85⋅3% with the four-month rifampicin
regimen.8 In Brazil, an observational follow-up study of
children and adolescents with TBI treated with isoniazid
for nine months showed a treatment adherence rate of
63⋅5% (95% CI 54⋅7; 72⋅3).20 In our study, adherence to
7
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Models

Not adjusted

Comprehensive care str

Adjusteda

Comprehensive care str

RR: relative risk; CI: confiden
insurance, schooling, family

Table 4: Effect of the com
infection.

Characteristics Standard
of care

Comprehensive
care strategy

n = 24 (%) n = 3 (%)

Type of adverse event

Allergic dermatological 3 (12⋅5) 1 (33⋅3)
Gastrointestinal 19 (79⋅2) 2 (66⋅7)
Neurological 2 (8⋅3) 0 (0⋅0)

Grade of adverse event

Mild 14 (58⋅3) 2 (66⋅7)
Moderate 9 (37⋅5) 1 (33⋅3)
Severe 1 (4⋅2) 0 (0⋅0)

Table 3: Adverse events of treatment for tuberculosis infection in
children close contact with patients with pulmonary tuberculosis in
the standard of care group (isoniazid) and comprehensive care
strategy (rifampicin).
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treatment was lower in both groups, however, compa-
rability with these studies is limited due to differences
in study design, components of the interventions and
outcome measures.

Evidence supporting specific strategies to enhance
adherence to TBI treatment in children is scarce. Stra-
tegies such as service provider switching, integration of
TB services with community care, or the use of lay
health workers to support therapy delivery have been
inconclusive. On the other hand, integration of TB and
HIV services, monthly treatment follow-up by home
nurses, or conditional cash transfers could favor
adherence to treatment. Structured behavioral in-
terventions based on rewards, such as the gift of a toy
for completing treatment, showed greater chances of
adherence to preventive therapy.10,21–24

The results of this study should be interpreted
considering the total effect of the intervention on
adherence to treatment. It was not the purpose of this
study to estimate the partial effects of the strategy
components; however, the shortened treatment
schedule, transport incentive, and food assistance may
have had more influence on treatment adherence in
the intervention group. Still, considering a program-
matic approach and the complexity of TBI care, as well
as the determinants of treatment adherence, the
challenges faced by this population through multilevel
interventions were addressed.11,25 Consequently,
RR 95% CI p-value

ategy Vs Standard of care 1⋅88 1⋅53; 2⋅32 <0⋅0001

ategy Vs Standard of care 1⋅87 1⋅52; 2⋅31 <0⋅0001

ce interval. aModel adjusted for age, sex, ethnicity, municipality of residence,
migration and TST and/or IGRA test.

prehensive care strategy on adherence to treatment for tuberculosis
estimating the total effect for these types of strategies
is useful for public health.

Regarding the safety of the therapeutic regimens
evaluated, a randomized clinical trial involving children
under 18 years indicated that the safety profiles of
isoniazid and rifampicin were similar.8 In contrast, Cruz
et al.26 found in an observational study that non-serious
AEs occurred more frequently with isoniazid than
rifampicin. This discrepancy could be due to the longer
duration of the isoniazid regimen, which allows for
more visits to evaluate AEs.

Among the limitations of the study are those un-
derlying the design. Being a non-randomized study, it is
not possible to assume balanced groups, which differ
only in strategy. The groups were not concurrent,
therefore, the repercussions generated by the COVID-19
pandemic and the changes in the technological devel-
opment of the IGRA could introduce time trend biases.
The way of measuring treatment doses received for TBI
in the two groups was different and could also introduce
information biases.

Despite this, a prospective cohort study with a his-
torical control group are crucial for assessing the causal
effects of health interventions in real-world settings,
ensuring robust external validity, and facilitating the
transition from evidence to implementation.27 The
design ensured all children received the CCS, which
includes diagnostic tests, transportation incentives, and
food assistance, to uphold the bioethical principle of
justice.28 Most studies on TBI treatment adherence are
retrospective and single-centered.10 To reduce bias, the
SOC group was a prospective cohort with similar se-
lection criteria, variables, and data collection methods to
the CCS group.14,15 Confounding was controlled through
multivariate analysis, and showed a consistent sensi-
tivity analysis.

The strengths of the study include the use of multi-
ple imputation techniques and the reporting of pooled
parameters in the final models. On the other hand, the
results show an apparent comparability of the groups in
terms of the observed characteristics. Another aspect of
value in this study was the evaluation of a Compre-
hensive care strategy that involved several interventions
such as the provision of rifampicin for four months,
interdisciplinary assessment by healthcare pro-
fessionals, active follow-up, food and transportation in-
centives, and patient-centred education. Finally, it
should be noted that the study was carried out in three
cities in the Aburra Valley sub-region of Colombia,
which could support the generalization of the findings.

In Colombia, it would be of significant value to
describe and implement a multi-component strategy for
the diagnosis, treatment, and follow-up of children with
TBI. However, the primary challenge lies in translating
the strategy from a research context with guaranteed
financial resources to the context of the TB control
program. Several elements that could potentially
www.thelancet.com Vol 46 June, 2025
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overcome these challenges include: involving various
stakeholders (the Ministry of Health, health secretariats,
insurers, and health providers), aligning conditional
transfers and food packages provided by social assis-
tance programs with the strategy, and updating guide-
lines on the use of short treatment regimens for TBI.

This study adds to the limited evidence available on
the benefits of a CCS that includes multiple components
in the context of low- and middle-income countries.29,30

Cost-effectiveness studies of the CCS prior to scaling
up in a programmatic setting are recommended as next
steps. In conclusion, the CCS is superior to SOC in
increasing the proportion of adherence to treatment for
TBI in children who are close contacts of patients with
confirmed pulmonary TB.
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