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Background:   Tuberculosis (TB) remains a leading cause of morbidity and mortality for children living with HIV (CLHIV), 
with gaps in TB screening, diagnostics, management, and TB preventive therapy (TPT). We investigated reported practices in these 
domains at sites caring for CLHIV in low- and middle-income countries (LMICs) within the International Epidemiology Databases 
to Evaluate AIDS (IeDEA) consortium.

Methods:   We implemented a site survey from September 2020 to February 2021, querying pre-pandemic practices. This anal-
ysis included sites in LMICs providing care for CLHIV that diagnosed TB in 2019. We analyzed responses using descriptive statistics 
and assessed regional differences using Fisher’s exact or chi-square tests.

Results:   Of 238 IeDEA sites, 227 (95%) responded and 135 met the inclusion criteria. Most (90%) reported screening for TB 
at HIV care enrollment. Access to diagnostics varied significantly by region, including nucleic acid amplification testing (NAAT, 
range 67-100%), mycobacterial culture (range 43%-83%), and drug susceptibility testing (range 30%-82%) (P < .001). On-site TB 
treatment was high (90%). Reported stock-outs occurred for isoniazid (23/116, 20%) and other TB medications (11/114, 9.6%, range 
0%-33%, P = .008). TPT provision ranged 50%-100% (P < .001). Six months of isoniazid was the most common TPT regimen for 
children (88%). Shorter TPT regimens were uncommon (0.9%-2.8%), as were regimens for multidrug-resistant TB exposure (4.6%).

Conclusions:   Overall reported availability of NAAT and integrated TB/HIV treatment for CLHIV cared for at these IeDEA 
sites in LMICs is encouraging but varies by context. Heterogeneous implementation gaps remain—particularly for drug suscep-
tibility testing, TPT delivery, and TPT regimens—which may impede TB prevention, management, and successful outcomes for 
CLHIV, warranting continued close attention over time and as global TB care guidelines and services evolve.

Key words:   pediatrics; TB; HIV; diagnostic access; TB preventive therapy.

INTRODUCTION

Among children living with HIV (CLHIV), tuberculosis 
(TB) is a major cause of morbidity and mortality.1-3 In 2022, 
an estimated 31 000 CLHIV (<15 years of age) died from TB 
worldwide.1 CLHIV experience a higher risk of TB mortality 
compared with those without HIV, including after initiation of 
antiretroviral therapy (ART).2,4
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Childhood TB is severely underdiagnosed when com-
pared to TB in older age groups. Reasons for this include lim-
ited recognition of TB manifestations in children; the inability 
of young children to produce sputum for evaluation; and the 
pauci-bacillary nature of TB in children, which decreases the 
sensitivity of TB diagnostics. It is estimated that over 95% of TB 
mortality in children is due to a lack of TB diagnosis.5 Access to 
essential diagnostic tests and modalities, including molecular 
diagnostics such as Xpert MTB/RIF and Xpert Ultra, gastric 
aspiration, induced sputum, and others, is critically needed to 
improve pediatric case-finding. Screening and diagnostic diffi-
culties are further compounded in CLHIV, particularly in those 
under age 5 and in those with advanced HIV, as clinical and 
radiographic features of TB have limited sensitivity in these vul-
nerable children.4 Integrated TB and HIV care, with co-located 
diagnosis and treatment, provides a framework to support 
optimal outcomes for CLHIV, but implementation has also 
been limited. A previous multisite survey by the International 
Epidemiology Databases to Evaluate AIDS (IeDEA) found gaps 
in the availability of critical diagnostics, and a need to develop 
capacity at ART programs to diagnose or exclude TB in CLHIV.6

Iterative data are needed regarding the management and 
prevention of TB in CLHIV across global settings. The World 
Health Organization (WHO) provides valuable guidelines on 
the screening, diagnosis, management, and prevention of HIV-
associated TB; however, gaps between policy and practice im-
plementation have long hampered efforts to end TB, especially 
among children.7,8 We sought to ascertain data from routine 
operations across the global IeDEA consortium of HIV care 
programs. Reported practices in pediatric TB care at these sites 
provide critical data regarding implementation gaps that de-
serve ongoing attention and action to achieve optimal outcomes 
for CLHIV.

METHODS

We conducted a site survey of HIV clinics with a focus on pe-
diatric TB as part of a general IeDEA-wide site assessment. 
Established in 2006, IeDEA is an NIH-funded global consortium 
of HIV care sites across 44 countries in seven geographic re-
gions: Asia Pacific; the Caribbean, Central, and South America; 
North America; Central Africa; East Africa, Southern Africa; 
and West Africa. IeDEA serves to collect, harmonize, and an-
alyze observational data from global sites serving more than 
2 million individuals living with or at risk for HIV, to address 
key research questions in the evolving HIV/AIDS epidemic. 
In 2019, approximately 40 000 CLHIV (<15 years of age) were 
actively engaged in HIV care at IeDEA sites. The IeDEA con-
sortium periodically collects data from participating HIV care 
sites regarding service availability across sites and over time.9 
This has been accomplished through site surveys delivered to 
partner sites across the consortium.

As part of IeDEA’s 2020 site assessment, questions were 
included detailing service availability related to pediatric 
TB diagnosis and treatment. The process for developing and 
implementing the site assessment has been previously de-
scribed.9 In this process, IeDEA’s technical working groups 
reviewed the content of the previous general site assessment 
survey and made recommendations for items that should be 
retained, retired, modified, or added to address evidence gaps. 
The updated survey was iteratively refined to standardize the 
format of new question items and implement best practices 
in survey design as well as lessons learned from previous site 
assessments.9

The site assessment survey was self-administered in English 
or French, using paper or online Research Electronic Data 
Capture (REDCap) data entry. REDCap, a web-based software 
platform for secure data capture in research studies, provides 
a user-friendly interface for data capture; audit capabilities; 
and automated export routines.10,11 Site partners selected staff 
with in-depth knowledge about care and services provided at 
the site to respond to queries in each site assessment domain.9 
The survey was implemented from September 2020 to February 
2021. Given multiple disruptions and alterations to services 
during the COVID pandemic, sites were asked to refer to pre-
COVID practices.

For this analysis of survey items regarding services related 
to pediatric TB diagnosis, prevention, and treatment, inclu-
sion was limited to sites in low- and middle-income countries 
(LMICs) that provided care for CLHIV and reported diagnosing 
TB in 2019. Survey responses were analyzed using descriptive 
statistics. Differences by IeDEA region were assessed using 
Fisher’s exact tests (for variables with at least one expected cell 
frequency < 5) or chi-square tests (for variables with expected 
cell frequencies ≥ 5).

RESULTS

Characteristics of Participating Pediatric ART Programs

We surveyed 238 IeDEA sites providing care to people living with 
HIV (PLHIV), and 227 sites (95.4%) responded. Of these, 177 sites 
(74.3%) reported diagnosing TB in 2019. In this study, we analyzed 
data from the 135 ART programs (57.1%) in LMICs that both pro-
vided care for CLHIV and reported diagnosing TB in 2019 (Figure 
1). Most sites (86.7%) also provided care to adults with HIV. 
Characteristics of the 135 sites, located in 32 countries across six 
IeDEA regions, are shown in Table 1. Sixty-eight sites (50.4%) were 
health centers, 15 (11.1%) were district hospitals, and 45 (33.3%) 
were regional, provincial, or university hospitals. Sites were in 
urban (29.6%), periurban (44.4%), and rural settings (25.9%).

Approaches to TB Diagnosis and Associated Factors

TB Disease Screening Practices. Most ART programs (89.6%) 
routinely screened PLHIV for TB disease at the time of enroll-
ment in HIV care (Table 1). Screening involved the use of TB 
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symptom screening, according to site protocols. Almost all 
sites also offered regular screening for TB during follow-up 
HIV care visits, with most providing screening in the HIV 
clinic (78.5%) and others providing screening within the same 
facility (14.8%).

Most sites (93.3%) applied an algorithm to support TB 
screening for adults, children, or both. Sites used a child-
specific screening algorithm for patients up to a median age of 
14 years (n = 105, interquartile range [IQR], 12-15 years), and 
an adult-specific screening algorithm for patients beginning at 
a median minimum age of 15 years (n = 99, IQR, 14-16 years). 
TB symptoms commonly used in screening algorithms for 
children broadly aligned with WHO recommendations for TB 
screening in CLHIV, with 86.5% of sites (109/126) screening for 
the combination of cough, fever, poor weight gain or failure to 
thrive, and history of contact with a person with TB.12 Other 
sites reported screening CLHIV for some but not all of these 
components; poor weight gain or failure to thrive was applied 
most frequently (118/126, 93.7%), followed by cough (117/126, 
92.9%), history of contact with a person with TB (116/126, 
92.1%), and fever (113/126, 89.7%).

Overall, children had similar access to TB disease screening 
when compared to PLHIV of all ages. For children, screening 
for TB disease was provided at 88.2% of sites, applying an al-
gorithm and/or additional diagnostic tools according to site 
protocols. However, availability for children varied significantly 
by region (range 66.7%-96.8% of sites, P = .004).

Use and Availability of TB Diagnostics. Expectorated sputum 
was the most common sample used for TB diagnosis in children 
at sites overall (88, 65.2%) (Table 2). Other diagnostic samples 
used for children included induced sputum (67, 49.5%), gastric 
aspirates (45, 53.3%), urine (45, 33.3%), and biopsy (52, 38.5%). 
The use of gastric aspirate and biopsy samples for children 
varied significantly by region, site setting, and level of care, 
while variations in the use of the other samples by site context 
did not approach statistical significance. Use of the string test 
for duodenal sampling was infrequent across all sites (10, 7.4%), 
with no significant variation by site context.

Nucleic acid amplification testing (NAAT) was used for TB 
diagnosis in children at 110 sites (81.5%) and available on-site 
at 72 sites (53.3%) (Supplementary Table S1). Sputum micros-
copy was used for TB diagnosis in children at 99 sites (73.3%). 
Mycobacterial culture was used at 70 sites (51.9%) and avail-
able on-site at 43 sites (31.9%). In total, 119 sites (88.1%) used 
any sputum-based diagnostics—NAAT, microscopy, and/or 
culture—to diagnose TB in children. Drug resistance testing 
was used at 63 sites (46.7%; available on-site at 29.6%). Use was 
more limited for urine lipoarabinomannan (LAM) (40, 29.7%), 
tuberculin skin tests (TST) (42, 31.1%), and interferon-gamma 
release assays (IGRA) (10, 7.4%), and on-site availability of 
these tests was also limited (37.0%, 28.1%, and 10.4%, respec-
tively). Although most sites used chest X-rays (105, 77.8%), 
X-rays were available on-site at only 53.3% of sites. Whether 
sites charged fees for tests varied both by diagnostic tool and by 

Figure 1.  Country Locations of IeDEA Sites Included in this Analysis, by IeDEA Region. Reported Availability of Key Diagnostics (Mycobacterial culture, TB 
NAAT, and chest X-ray) are Presented by IeDEA Region. Map created using mapchart.net. Abbreviations: IeDEA, International epidemiology Databases to 
Evaluate AIDS; NAAT, nucleic acid amplification testing; TB, tuberculosis.
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region. Overall, fees were most often charged for chest X-rays 
(19.3%, range 0%-60.0%) compared with other tools.

Use varied diagnostic tools in different site contexts (Table 
3). NAAT use was not significantly different across sites in 

different regions, settings, or levels of care. Sputum micros-
copy was used at all sites in the West Africa and Caribbean, 
Central and South America regions, while use was significantly 
less likely at sites in other regions (P = .022). Mycobacterial 

Table 1.  Site Characteristics of 135 Clinics Serving Children Living With HIV in the Global IeDEA Consortium Which Diagnosed TB in 2019—Overall and 
by IeDEA Regions.

Characteristic n (%) All Asia-Pacific
Caribbean, Central, 
and South America

Central 
Africa East Africa

Southern 
Africa West Africa

Clinics 135 17 (12.6%) 6 (4.4%) 17 (12.6%) 63 (46.7%) 22 (16.3%) 10 (7.4%)

Number of countries, n 32 9 5 5 3 6 4

Setting
 Urban
 Periurban
 Rural

40 (29.6%)
60 (44.4%)
35 (25.9%)

7 (41.2%)
10 (58.8%)
0 (0%)

6 (100%)
0 (0%)
0 (0%)

7 (41.2%)
8 (47.1%)
2 (11.8%)

0 (0%)
33 (52.4%)
30 (47.6%)

15 (68.2%)
4 (18.2%)
3 (13.6%)

5 (50.0%)
5 (50.0%)
0 (0%)

Level of care
 Health center
 District hospital
 Regional/provincial/university hospital
 Unknown

68 (50.4%)
15 (11.1%)
45 (33.3%)
7 (5.2%)

2 (11.8%)
0 (0%)

15 (88.2%)
0 (0%)

0 (0%)
0 (0%)
6 (100%)
0 (0%)

9 (52.9%)
0 (0%)
8 (47.1%)
0 (0%)

44 (69.8%)
12 (19.0%)
6 (9.5%)
1 (1.6%)

11 (50.0%)
1 (4.5%)
4 (18.2%)
6 (27.3%)

2 (20.0%)
2 (20.0%)
6 (60.0%)
0 (0%)

Patients treated
 Children (0-9 years)
 Adolescents (10-24 years)
 Adults (≥20 years)

135 (100%)
135 (100%)
117 (86.7%)

17 (100%)
17 (100%)
10 (58.8%)

6 (100%)
6 (100%)
5 (83.3%)

17 (100%)
17 (100%)
17 (100%)

63 (100%)
63 (100%)
62 (98.4%)

22 (100%)
22 (100%)
19 (86.4%)

10 (100%)
10 (100%)
4 (40.0%)

Availability of routine TB screening1

 TB infection
  Screening at enrollment
  Screening at follow-up
   In HIV clinic
   In same health facility
   Offsite only
   Not available
  For children < 10 years
 TB disease
  Screening at enrollment
  Screening at follow-up
   In HIV clinic
   In same health facility
   Offsite only
   Not available
  For children < 10 years

52 (38.5%)

39 (28.9%)
26 (19.3%)
20 (14.8%)
50 (37.0%)
52 (38.5%)

121 (89.6%)

106 (78.5%)
20 (14.8%)
8 (5.9%)
1 (0.7%)

119 (88.2%)

5 (29.4%)

8 (47.1%)
3 (17.7%)
1 (5.9%)
5 (29.4%)

12 (70.6%)

14 (82.4%)

15 (88.2%)
2 (11.8%)
0 (0%)
0 (0%)

15 (88.2%)

4 (66.7%)

1 (16.7%)
2 (33.3%)
2 (33.3%)
1 (16.7%)
3 (50.0%)

5 (83.3%)

4 (66.7%)
0 (0%)
2 (33.3%)
0 (0%)
4 (66.7%)

6 (35.3%)

5 (29.4%)
0 (0%)
4 (23.5%)
8 (47.1%)
2 (11.8%)

14 (82.4%)

13 (76.5%)
1 (5.9%)
2 (11.8%)
1 (5.9%)

10 (58.8%)

24 (38.1%)

18 (28.6%)
13 (20.6%)
9 (14.3%)

23 (36.5%)
24 (38.1%)

59 (93.7%)

52 (82.5%)
10 (15.9%)
1 (1.6%)
0 (0%)

61 (96.8%)

8 (36.4%)

5 (22.7%)
6 (27.3%)
1 (4.6%)

10 (45.5%)
6 (27.3%)

22 (100%)

17 (77.3%)
5 (22.7%)
0 (0%)
0 (0%)

20 (90.9%)

5 (50.0%)

2 (20.0%)
2 (20.0%)
3 (30.0%)
3 (30.0%)
5 (50.0%)

7 (70.0%)

5 (50.0%)
2 (20.0%)
3 (30.0%)
0 (0%)
9 (90.0%)

On-site TB disease treatment
 Pediatric patients
 Adult patients
 No on-site treatment

122 (90.4%)
114 (84.4%)

9 (6.7%)

16 (94.1%)
9 (52.9%)
1 (5.9%)

5 (83.3%)
5 (83.3%)
1 (16.7%)

14 (82.4%)
14 (82.4%)
2 (11.8%)

61 (96.8%)
62 (98.4%)
1 (1.6%)

18 (81.8%)
19 (86.4%)
2 (9.1%)

8 (80.0%)
5 (50.0%)
2 (20.0%)

Clinics with co-located pharmacy
 Pharmacies with TB medications 

available to dispense2

  Isoniazid
  Rifapentine
  Other TB medications
 Pharmacies experiencing TB medica-

tion stockouts of > 1 week3

  Isoniazid
  Rifapentine
  Other TB medications

131 (97.0%)

116 (88.6%)
28 (21.4%)

114 (87.0%)

23 (19.8%)
3 (10.7%)

11 (9.6%)

16 (94.1%)

15 (93.8%)
4 (25.0%)

15 (93.8%)

3 (20.0%)
0 (0%)
1 (6.7%)

5 (83.3%)

3 (60.0%)
1 (20.0%)
3 (60.0%)

1 (33.3%)
0 (0%)
1 (33.3%)

17 (100%)

13 (76.5%)
5 (29.4%)

15 (88.2%)

3 (23.1%)
2 (40.0%)
5 (33.3%)

63 (100%)

60 (95.2%)
11 (17.5%)
59 (93.7%)

14 (23.3%)
0 (0%)
3 (5.1%)

20 (90.9%)

20 (100%)
6 (30.0%)

18 (90.0%)

2 (10.0%)
1 (16.7%)
1 (5.6%)

10 (100%)

5 (50.0%)
1 (10.0%)
4 (40.0%)

0 (0%)
0 (0%)
0 (0%)

Fees charged to patients for TB 
medications (other than insurance 
copays)

 Yes
 No
 Not applicable

4 (3.0%)
127 (94.1%)

4 (3.0%)

0 (0%)
17 (100%)
0 (0%)

0 (0%)
6 (100%)
0 (0%)

2 (11.8%)
15 (88.2%)
0 (0%)

2 (3.2%)
59 (93.7%)
2 (3.2%)

0 (0%)
21 (95.5%)
1 (4.6%)

0 (0%)
9 (90.0%)
1 (10.0%)

Abbreviations: HIV, human immunodeficiency virus; IeDEA, International epidemiology Databases to Evaluate AIDS; TB, tuberculosis.
1Screening for TB infection and TB disease includes use of symptom screening alone or in combination with other tools according to site protocols.
2Out of 131 clinics with co-located pharmacies.
3Out of clinics whose pharmacies had TB medications available.
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culture use was significantly more likely in urban and periurban 
sites (P = .019) and in tertiary care sites (P = .001) but did not 
vary significantly by region. Use of chest X-ray, drug resistance 
testing, and TST was all significantly more likely at tertiary hos-
pital sites compared with health center and district hospital sites 
(P < .001–P = .003). Use of urine LAM was significantly more 
likely at sites in East Africa and Southern Africa compared to 
other regions (P = .007); there was no significant difference in 
use when examined by site setting or level of care.

For tests of TB infection, the overall availability of tuberculin 
skin testing (TST) or interferon-gamma release assay (IGRA) 
was reported by 31.1% and 7.4% sites, respectively. The use of 
these diagnostics of TB infection varied by IeDEA region. Use 
of TST and IGRA were more likely in urban and periurban sites 
compared to rural sites (P < .001 and P = .010, respectively).

Approaches to TB Management and Prevention

TB Disease Management and Care Integration Practices. 
Overall, 126 sites (93.3%) provided integrated TB-HIV care 
with on-site TB disease treatment (Supplementary Table S2). 
Most of these sites (124, 98.4%) performed contact tracing for 
household contacts of PLHIV who were diagnosed with TB dis-
ease. Responsibility for contact tracing (by clinic staff or by a 
separate team) varied by region.

Sites reported a variety of follow-up approaches to reach 
patients with TB disease who missed appointments. Most sites 
(100, 79.4%) attempted to reach patients or their families by 
phone. Sites also used home visits, either by clinic staff (66, 

52.4%) or a community outreach worker (76, 60.3%), and out-
reach by a peer supporter or mentor (48, 38.1%). A minority of 
sites (23, 18.3%) used written messaging via letter or electronic 
communication such as email, short message service (SMS), or 
online patient portal.
Use of TB Preventive Therapy TB preventive therapy (TPT) was 
provided for PLHIV who screened negative for TB at 108 sites 
(80.0%) (Supplementary Table S3). TPT provision varied sig-
nificantly across regions (range 41.2%-100%, P < .001). Sites re-
ported using multiple criteria to determine eligibility for TPT. 
Most sites provided TPT to CLHIV who were < 5 years of age 
(81.5% overall, range 59.1%-100%, P = .027). Fewer sites pro-
vided TPT to CLHIV who were 6-15 years of age (63.9% overall, 
P < .001). Other eligibility criteria included history of any TB 
contact (80.6%, P = .069), receipt of ART (75.9%, P < .001), 
new HIV diagnosis (74.1%, P < .001), lack of previous TPT 
(72.2%, P < .001), and previous treatment for TB disease 
(61.1%, P < .001). Only 52.8% of sites provided TPT to children 
with household TB contact, and differences did not vary signif-
icantly by region (range 40.0-100%, P = .152). A positive test of 
TB infection was used infrequently to guide TPT provision for 
children (25.9% overall, range 0-72.7%, P < .001), correlating 
with the limited use of TST and IGRA in most regions.

Six months of isoniazid (6H) was the most widely used 
TPT regimen in all regions (88.0% overall, range 60.0%-100%, 
P < .001). Other TPT regimens were provided to children at 
very few sites, including nine months of isoniazid (9H, 3.7%), 
12 months of isoniazid (12H, 3.7%), 36 months or lifetime 

Table 2.  Microbiologic Samples Used for Children at 135 Clinics Serving Children and Adolescents With HIV in the Global IeDEA Consortium Which 
Diagnosed TB in 2019

Program characteristic n

Microbiologic sample, n (%)

Expectorated 
sputum

Induced 
sputum

Gastric aspi-
rate Urine Biopsy String test

Total 135 88 (65.2%) 67 (49.5%) 72 (53.3%) 45 (33.3%) 52 (38.5%) 10 (7.4%)

IeDEA Region
 Asia-Pacific
 Caribbean, Central and South America
 Central Africa
 East Africa
 Southern Africa
 West Africa
P-value

17
6

17
63
22
10

11 (64.7%)
5 (83.3%)
9 (52.9%)

40 (63.5%)
16 (72.7%)
7 (70.0%)

P = .780

12 (70.6%)
3 (50.0%)
6 (35.3%)

27 (42.9%)
14 (63.6%)
5 (50.0%)

P = .199

13 (76.5%)
4 (66.7%)

12 (70.6%)
27 (42.9%)
7 (31.8%)
9 (90.0%)

P = .002

5 (29.4%)
2 (33.3%)
1 (5.9%)

25 (39.7%)
10 (45.5%)
2 (20.0%)

P = .069

13 (76.5%)
3 (50.0%)
5 (29.4%)

17 (27.0%)
9 (40.9%)
5 (50.0%)

P = .007

1 (5.9%)
1 (16.7%)
1 (5.9%)
7 (11.1%)
0 (0%)
0 (0%)

P = .442

Setting
 Urban
 Periurban
 Rural
P-value

40
60
35

29 (72.5%)
37 (61.7%)
22 (62.9%)
P = .508

23 (57.5%)
31 (51.7%)
13 (37.1%)
P = .195

23 (57.5%)
38 (63.3%)
11 (31.4%)
P = .009

15 (37.5%)
20 (33.3%)
10 (28.6%)
P = .715

21 (52.5%)
25 (41.7%)
6 (17.1%)

P = .006

2 (5.0%)
7 (11.7%)
1 (2.9%)

P = .281

Level of care1

 Health center
 District hospital
 Tertiary hospital
P-value

68
15
45

47 (69.1%)
8 (53.3%)

30 (66.7%)
P = .503

28 (41.2%)
7 (46.7%)

28 (62.2%)
P = .089

25 (36.8%)
8 (53.3%)

37 (82.2%)
P < .001

23 (33.8%)
5 (33.3%)

15 (33.3%)
P = .998

15 (22.1%)
7 (46.7%)

29 (64.4%)
P < .001

6 (8.8%)
0 (0%)
3 (6.7%)

P = .703

P-values from Fisher’s exact tests or chi-square tests comparing use for children to non-use for children. Fisher’s exact tests were used for variables with at least one expected cell 
frequency < 5, and chi-square tests were used for variables with expected cell frequencies ≥ 5. Abbreviations: HIV, human immunodeficiency virus; IeDEA, International epidemiology 
Databases to Evaluate AIDS; TB, tuberculosis.
1Out of 128 clinics with available level of care designation. Tertiary hospital indicates a regional, provincial, or university hospital.
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isoniazid (36H, 0.9%), 3 months of rifampin (3R, 0.9%), 4 
months of rifampin (4R, 1.9%), 3 months of isoniazid and ri-
fampin (3HR, 1.9%), 4 months of isoniazid and rifampin (4HR, 
0.9%), and 12 weeks of once-weekly isoniazid and rifapentine 
(3HP, 0.9%). No sites provided a once-daily regimen of isoni-
azid and rifapentine for 1 month (1HP). Five sites in East Africa 
and Southern Africa (4.6% overall) reported providing TPT re-
gimens for multidrug-resistant TB exposure.
Availability of Medications for TB Treatment or Prevention. 
Most sites (90.4%) provided on-site TB disease treatment for 
CLHIV (Table 1). Almost all sites (97.0%) had a co-located 
pharmacy stocking medications for TB treatment and/or pre-
vention. At these sites, most pharmacies in all regions had avail-
able supplies of isoniazid (88.6% overall, range 60.0%-100%) 
and other TB medications (87.0% overall, range 60.0%-93.8%). 
Supplies of rifapentine were limited at co-located pharmacies 
in all regions (21.4% overall, range 10.0%-29.4%). Pharmacies 
reported medication stockouts lasting one week or longer for 
isoniazid (23/116, 19.8%), rifapentine (3/28, 10.7%), and other 
TB medications (11/114, 9.6%). Most sites (94.1%) charged no 
fees other than insurance copays for TB medications.

DISCUSSION

This study characterizes TB services for CLHIV as reported 
by 135 clinical facilities in 32 countries and six IeDEA regions. 
Across these sites in the global IeDEA consortium, integration 

of TB/HIV treatment for CLHIV was high. Findings include 
overall access to NAAT for children—which increased since a 
previous site assessment survey.6 Heterogeneity was observed 
across sites for several TB screening, diagnostic, management, 
and prevention practices. The survey revealed implementation 
gaps across critical areas, including access to diagnostics and to 
TPT. Noted gaps highlight areas in which efforts to fight child-
hood TB may be hampered, for which continued assessment 
over time is needed.

Access to any sputum-based diagnostic approached 90% for 
CLHIV. Approximately half of all sites, however, did not use gas-
tric aspirate sampling or induced sputum, which are essential 
tools for diagnosis in children.12 While access to NAAT was high 
overall, variability was noted across regions. We note that this 
survey did not ask about stock-outs of Xpert cartridges or other 
supply challenges limiting NAAT use, which may be common 
and exacerbated by the COVID-19 pandemic.13,14 Access to TB 
drug resistance testing—either through mycobacterial culture or 
molecular resistance testing—was limited, particularly in health 
center and district hospital sites. Lack of access to resistance 
testing may preclude recognition of drug-resistant TB, resulting 
in under-diagnosis and disproportionate delays to effective  
treatment.15-18 Access to urine LAM, which has shown promise 
as a noninvasive, specific screening test for CLHIV, was also lim-
ited at the time of the survey.19 This survey did not ask about 
reasons for the use or non-use of particular tools; further explo-
ration of these factors is needed to address implementation gaps.

Table 3.  Diagnostic Tools Used for Children at 135 Clinics Serving Children with HIV in the Global IeDEA Consortium Which Diagnosed TB in 2019.

Program characteristic n

Diagnostic tool, n (%)

AFB smear TB NAAT
Myco-bacterial 

culture Urine LAM
Drug resistance 

testing TST IGRA
Chest
X-ray

Total 135 99 (73.3%) 110 (81.5%) 70 (51.9%) 40 (29.6%) 63 (46.7%) 42 (31.1%) 10 (7.4%) 105 (77.8%)

IeDEA Region
 Asia-Pacific
 Caribbean, Central and
  South America
 Central Africa
 East Africa
 Southern Africa
 West Africa
P-value

17
6

17
63
22
10

13 (76.5%)
6 (100%)

8 (47.1%)
48 (76.2%)
14 (63.6%)
10 (100%)
P = .022

14 (82.4%)
4 (66.7%)

13 (76.5%)
55 (87.3%)
14 (63.6%)
10 (100%)
P = .076

12 (70.6%)
5 (83.3%)

8 (47.1%)
27 (42.9%)
13 (59.1%)
5 (50.0%)
P = .199

1 (5.9%)
0 (0%)

3 (17.6%)
26 (41.3%)
9 (40.9%)
1 (10.0%)
P = .007

14 (82.4%)
3 (50.0%)

6 (35.3%)
24 (38.1%)
13 (59.1%)
3 (30.0%)
P = .013

12 (70.6%)
3 (50.0%)

9 (52.9%)
5 (7.9%)
6 (27.3%)
7 (70.0%)
P < .001

6 (35.3%)
0 (0%)

1 (5.9%)
1 (1.6%)
2 (9.1%)
0 (0%)
P = .002

14 (82.4%)
5 (83.3%)

13 (76.5%)
46 (73.0%)
17 (77.3%)
10 (100%)
P = .566

Setting
 Urban
 Periurban
 Rural
P-value

40
60
35

27 (67.5%)
43 (71.7%)
29 (82.9%)
P = .300

31 (77.5%)
51 (85.0%)
28 (80.0%)
P = .618

24 (60.0%)
35 (58.3%)
11 (31.4%)
P = .019

11 (27.5%)
20 (33.3%)
9 (25.7%)
P = .691

23 (57.5%)
29 (48.3%)
11 (31.4%)
P = .074

20 (50.0%)
20 (33.3%)
2 (5.7%)
P < .001

7 (17.5%)
3 (5.0%)
0 (0%)
P = .010

33 (82.5%)
50 (83.3%)
22 (62.9%)
P = .047

Level of care1

 Health center
 District hospital
 Tertiary hospital
P-value

68
15
45

51 (75.0%)
10 (66.7%)
36 (80.0%)
P = .566

53 (77.9%)
14 (93.3%)
40 (88.9%)
P = .246

28 (41.2%)
5 (33.3%)
33 (73.3%)
P = .001

21 (30.9%)
6 (40.0%)
11 (24.4%)
P = .496

26 (38.2%)
4 (26.7%)
30 (66.7%)
P = .003

12 (17.6%)
4 (26.7%)
25 (55.6%)
P < .001

3 (4.4%)
0 (0%)
7 (15.6%)
P = .084

44 (64.7%)
15 (100%)
42 (93.3%)
P < .001

P-values from Fisher’s exact tests or chi-square tests comparing use for children to non-use for children. Fisher’s exact tests were used for variables with at least one expected cell fre-
quency < 5, and chi-square tests were used for variables with expected cell frequencies ≥ 5. Abbreviations: AFB, acid fast bacillus; HIV, human immunodeficiency virus; IeDEA, International 
epidemiology Databases to Evaluate AIDS; IGRA, interferon gamma release assay; LAM, lipoarabinomannan; NAAT, nucleic acid amplification testing; TB, tuberculosis; TST, tuberculin skin 
test.
1Out of 128 clinics with available level of care designation. Tertiary hospital indicates a regional, provincial, or university hospital.
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Integration of HIV and TB services, including co-located TB 
screening and treatment, is key for supporting TB/HIV man-
agement, care coordination, and optimal outcomes.20 At these 
sites, care integration was high overall, with 90% of sites pro-
viding on-site TB screening and treatment for CLHIV. However, 
this may not reflect adequate care integration for children with 
drug-resistant TB as fewer than one-third of sites had access 
to TB resistance testing on-site. Medication stock-outs also 
occurred in all regions. Such interruptions in access to medi-
cations to treat and prevent TB may impact sites’ abilities to pro-
vide consistently integrated care.

Active case finding was widely used to identify household 
contacts of PLHIV who were diagnosed with TB disease, though 
further system integrations may be needed to ensure provision 
and completion of TPT for eligible contacts. Household contact 
tracing is a key element to stop the spread of TB. This is of acute 
importance for young children, for CLHIV, and for those who 
may be HIV-exposed and uninfected, who are all at increased 
risk for TB.7,21

Reported practices for provision of TPT were variable. 
Notably, only 52.8% of sites reported providing TPT to children 
with household TB contact. TPT provision was also low for 
children ages 6-15 years. The WHO recommends TPT as part 
of the package of care for all PLHIV (regardless of age) if TB dis-
ease is ruled out.7 While global provision of TPT to PLHIV has 
exceeded global targets, uptake varies, and CLHIV experience 
different barriers that contribute to lower rates of TPT initiation 
and completion in some settings.1,22,23 Further work is needed to 
assess barriers to implementing universal TPT for CLHIV.

Access to shorter, rifamycin-based TPT regimens was un-
common in all regions. Expanded access to shorter regimens 
may improve feasibility, acceptability, and completion of TPT.24-

26 Rifamycin-based TPT regimens, however, have drug-drug 
interactions with some antiretroviral medications that necessi-
tate dose adjustments, which may impact uptake for CLHIV.7 
The WHO has recommended shorter TPT regimens since 2015, 
and updated guidelines supporting the use of shorter regimens 
for all individuals, regardless of HIV status or local TB burden, 
were first published in 2020.21 Since this survey was conducted 
in 2020-2021 and queried pre-pandemic practices, findings may 
not reflect more recent practice changes in response to evolving 
guidelines for TPT regimens in PLHIV.7 Further work is needed 
to assess ongoing access to shorter TPT regimens among 
CLHIV and any implementation barriers that may remain.

This study is strengthened by the inclusion of 135 diverse 
sites providing HIV treatment to children across global regions. 
Further, the use of a systematic process for survey development 
and refinement, building on previous site assessments in IeDEA 
and following best practices for survey design, supports the ac-
curacy of these data. Notable limitations include that reported 
practices may not reflect variability in actual day-to-day prac-
tices and that we were unable to further explore reasons for 

differing practices. Potential differences in survey interpreta-
tion could have impacted responses; efforts to guard against this 
included significant processes of iterating, refining, and piloting 
survey items. While we queried pre-pandemic practices, active 
pandemic-related disruptions during the survey may have im-
pacted responses. The IeDEA sites included—some of which 
may provide higher levels of care than others in their respective 
regions—may not be fully representative of service availability 
within regions.9 The East Africa region is also represented by a 
greater number of sites, with comparably fewer sites in other 
regions.

The survey predated recent events, including the dismantling 
of USAID, which consequent disruptions to TB and HIV serv-
ices globally. Practices including integrated TB/HIV care and 
community-based TB services and follow-up may be particu-
larly impacted. There is a need for ongoing assessment of care 
practices—which may not be feasible without sustained or new 
global health funding.

In conclusion, this global survey of HIV treatment programs 
in the IeDEA consortium found encouraging overall availa-
bility of NAAT and integrated TB/HIV treatment for CLHIV, 
but access to key tools varied by context. Heterogeneous im-
plementation gaps remain—particularly for TB drug sus-
ceptibility testing, TPT delivery, and TPT regimens—which 
impede TB prevention, management, and optimal outcomes 
for CLHIV. The recent dismantling of US global health funding 
and programs may only widen implementation gaps, threat-
ening the progress that has been made in integrated TB/HIV 
care. Now and as ever, attention to these gaps requires ongoing 
assessment over time to improve the equitable availability of 
critical tools for TB care and prevention for CLHIV.

Supplementary material
Supplementary material is available at the Journal of The Pediatric Infectious 
Diseases Society online (http://jpids.oxfordjournals.org).
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