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Abstract
Objective: To identify factors which may account for the heterogeneity in the yield of TB

among household contact tracing (HHCT) studies.

Design: We searched PubMed, Google Scholar and Global Index Medicus for studies
conducted up to 30t June 2017. Univariable random effects meta-regression models were
developed to regress the proportion of TB identified among household contacts by study

characteristics.

Results: 3,631 citations were identified of which 37 were evaluated with a median of 802
household contacts (interquartile range [IQR], 461-1,918) from a median 307 index TB
patients (IQR, 137-648). The pooled yield was 2.3% (95% Cl, 2.0%-2.7%, 1>°=96.5%) among
household contacts. Factors contributing to differences were 1) background TB incidence
{odds ratio (OR) 1.10 [95% CI, 0.97-1.27]} with every 100 cases per 100,000 population
increase in the background TB incidence); 2) HIV burden (OR 1.9 [95% CI, 0.9-3.7])
comparing high burden settings with those in low burden); and 3) proportion of contacts <5
years old (OR 2.0 [95% Cl 0.98-4.0]) with every 10% increase in the proportion of <5 years

old contacts screened; 15 studies).

Conclusions: The TB yield from HHCT is higher in settings with a high background TB
incidence and HIV prevalence. Paediatric contacts should be targeted as they have an

increased risk for acquiring TB in a household and are therefore a high-yield group.
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Introduction

The 2017 Global TB report suggests that despite the global decline in TB incidence at a rate
of approximately 1.4%, further acceleration is needed if we are to reach the first milestones
of the End TB Strategy particularly in high-burden countries 1. The World Health
Organization estimates 3.9 million TB cases were undiagnosed last year; India, Indonesia
and Nigeria accounting for about half of these missed cases . Finding and treating missed
cases is essential for improving individual patient outcomes and curbing ongoing

transmission in communities.

Household Contact Tracing (HHCT) is a well-established method for detecting and
preventing additional TB cases 2. Public health program support for this intervention in high-
burden settings has been mixed, in part due to the varying yield of undiagnosed TB reported
in HHCT studies 3, ranging from 1.5% to 7.8% among contacts >5 years old who could
provide sputum for testing. In these studies, yield appeared to differ based on the type of
HHCT strategy implemented. These variations would suggest that it is still unclear which
approaches work best to improve HHCT 7. A 2013 systematic review by Fox et al reported
significant heterogeneity in TB yield from HHCT studies of index TB patients &; it also
specifically evaluated the effect of income-setting (low, middle and high) on observed
heterogeneity, as well as differences in yield for latent TB infection and active TB disease.
However, there are still many unknown factors that may be associated with differences in
yield of TB cases diagnosed as a result of HHCT, in addition, the yield of TB from HHCT might
differ now compared to previous years due the rapidly evolving changes in TB and HIV

incidence and prevalence and changes in laboratory testing practices. If programs are to
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implement the optimal HHCT strategy, further data are needed about factors that may

account for this differences in TB yield.

We conducted a systematic review and meta-regression to expand on previous reviews,
specifically providing updated estimates of yield and heterogeneity among HHCT studies,

but also evaluating additional factors that may account for the differences in the yield of TB.
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Methods

Search strategy and selection of papers

We conducted literature searches within 3 databases: 1) PubMed; 2) Google Scholar; and 3)
Global Index Medicus, and limited to papers describing studies published in English up to
the 30™ June 2017. Search terms included mycobacterium tuberculosis, contact tracing and
case finding. To maximize the literature search, citations found in retrieved papers were
used to identify additional papers not identified in the original search. The complete search

strategy is detailed in Appendix I.

Initial review of studies

We combined search outputs from all databases and imported eligible citations into a
citation management program. After removing duplicates, K.V., and P.H. individually
screened titles and abstracts of the remaining citations to identify full-text papers to be
included based on four criteria: 1) contact tracing was initiated from an index TB patient, 2)
conducted TB screening among household contacts, 3) 250 household contacts enrolled,

and 4) diagnosed microbiologically confirmed TB amongst household contacts.

Disagreements on full-text papers were resolved by reaching a consensus between
reviewers. Papers were excluded if contacts were linked retrospectively with index patients
and not actually traced (i.e. contacts were linked with index patients from a national TB

database), or if TB infection was reported as the outcome instead of TB disease.
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Data Abstraction from eligible papers

A data extraction tool was designed (Appendix Il) using Microsoft Excel™ (2010) which K.V.
and P.H. piloted. During piloting, data extraction for five papers were compared for
consistency to finalise the tool. These reviewers independently extracted data from the
studies and where there was disagreement, a consensus was reached on the data to be
included. Specific data elements were included in the extraction tool for each study and for

index and household contacts.

We used the annual WHO Global TB Report ? for the year in which the study was conducted
to describe the background incidence of TB and classify the country setting as having a
“high” or “low TB burden” and a “high” or “low HIV burden”. During the period 1998-2015,
the concept of a “high TB burden” country became widely used in the context of TB and was
defined in 1998, based on the burden of TB in absolute terms; its purpose was to allow
focused interventions in the countries responsible for 80% of the global burden, with the
rationale that progress in these countries would translate into global impact . In 2015, a
new “high TB burden list was defined to be used for the period 2016—-2020; contains 30
countries, defined as the top 20 in terms of absolute numbers of cases plus the additional
10 countries with the most severe burden in terms of case rates per capita that do not
already appear in the “top 20” and that meet a minimum threshold in terms of absolute

numbers of cases (10 000 per year for TB 1°

Evaluating the quality of selected studies

We evaluated the quality of the selected studies using a standardized tool which was

modified from the Newcastle-Ottawa Scale (NOS) specifically for cohort and cross-sectional
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studies 1. We assessed the following characteristics for each study: selection bias
(representativeness of the sampled population), detection bias (ascertainment of the
exposure and outcome), reporting bias (reported outcomes match the assessed outcomes),
and confounding (described and/or adjusted in the analysis). Each of these individual
criteria was assigned a score with the overall highest possible score being 6.5. Studies with

an overall score of 24.5 were considered to be of good quality.

Data Analysis

Statistical analyses were done using STATA® 14 (Stata Corporation, College Station, Texas,
USA). We computed the overall pooled yield of active TB disease among household contacts
for all studies using the “metaprop” command in Stata: this is based on a random effects
model and calculates 95% confidence intervals using Wilson’s method. The prevalence of
HIV among household contacts was described where available. Univariable analyses were
done using random effects meta-regression models using the “metareg” command in to
regress the study-level log odds of TB cases identified among households contacts by the
pre-specified study characteristics of timing of sputum specimen, diagnostic test used,
proportion of paediatric contacts, TB incidence and HIV burden in that country at the time
of the study. Within-study standard errors were calculated as the square-root of the sum of
the inverse of the number of contacts with TB and the inverse of the number of contacts
without TB. Heterogeneity was measured using the |2 statistic and statistical significance

was determined using the Q-statistic 2.
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Results

Description of the papers included

We identified 3,631 citations; 37 papers were selected for final inclusion (Figure 1)
evaluating 186,765 household contacts with a median of 802 (interquartile range [IQR], 461-
1,918) from 39,036 index TB patients with a median of 307 (IQR, 137-648) (Table 1). We
found 33/37 (89.2%) studies conducted within “high TB burden” settings and 22/37 (59.5%)

within “high HIV burden” settings.

Study Quality

The median quality score was 5.0 (IQR, 4.5-5.5) for the evaluated studies (Table 2). There
were 9 studies with a score of <4.5 which were deemed low quality; however these were
not excluded from the analysis. The majority of the papers (28/37 studies, 75.7%) were

considered to be of good quality (score >4.5).

Household contact tracing procedures

HHCT procedures differed among the evaluated studies (Table 3). Smear status of the index
patient was reported in 27/37 (73.0%) studies; 27/27 (100%) were of an index patient with
sputum smear-positive TB. Symptom screening of household contacts was included in 35/37
(94.6%) studies to identify persons suspected of having TB; 20/37 (54.1%) studies also

included a tuberculin skin test (TST) as part of initial screening.

Amongst those who reported timing of sputum collection (n=23), 16 (69.6%) collected a
spot sputum while 6 (26.1%) collected both a spot and early morning sputum. Laboratory

testing to microbiologically confirm TB included at least one of the following tests (n=37):
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AFB microscopy in 34 (91.9%); Mycobacterial culture in 22 (59.5%); Gene Xpert MTB/RIF in 5

(13.5%); and Chest Radiography in 24 (64.9%) studies.

Twelve (32.4%) studies reported offering HIV testing to household contacts. In these 12
studies, 13,174/16,026 (82.2%) participants were tested, of whom 1,293 (9.8%) were newly

diagnosed as HIV positive.

Yield of active TB diagnosed among household contacts

There were 2,458 cases diagnosed among 186,765 contacts (1.3% ignoring study weighting),
with an overall pooled yield of TB cases diagnosed as a result of HHCT of 2.3% (95% Cl, 2.0%-
2.7%, 1=96.5%) and a median yield of 2.2% (IQR, 0.9%-3.5%) (Table1). The pooled yield of
TB when stratified by HIV burden was 3.3% (95% Cl, 2.6%-4.1%, 12=97.4%) for high HIV
settings (n=22) and 1.4% (95% Cl, 1.0%-1.8%, 1>90.3%) for low HIV settings (n=15) (Figure 2).
The numbers of paediatric (<5 years old) contacts and the number of TB cases among
children <5 was reported in 11/37 (29.7%) studies (four studies did not report paediatric TB
cases and two additional studies reported not including paediatric contacts). These eleven
studies collectively screened 2,218 paediatric contacts, among whom 109 TB cases were
diagnosed, giving a pooled yield in paediatric contacts across the eleven studies of 7.4%
(95% Cl: 4.0%-10.9%, 1>°=96.1%) in comparison to the pooled yield amongst contacts >5years

old within the same eleven studies of 2.4% (95% Cl: 1.5%-3.2%, 1°=91.3%).

The pooled yield of TB in the studies which used smear only (n=13) was 1.7% (95% Cl: 1.2%,
2.2%, 12=97.2%), and in the 21 studies that used both culture and smear the yield was 2.8%
(95% Cl: 2.1%, 3.5%, 12=94.5%). The odds of diagnosing TB was two times more likely in

studies which included culture as part of the testing algorithm (n=22, pooled yield= 3.1%
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[95% Cl: 2.4%-3.9, 1°=95.2%]) compared to the 15 studies (pooled yield=1.5% [95% Cl: 1.1-
2.0, 1°=96.8%)]) that used smear and/or Xpert MTB/RIF without culture (OR=1.8 [95% Cl, 0.9-
3.7], p-value=0.09). The pooled yield of TB in the 16 studies with spot sputum collection only
was 2.4% (95% Cl: 1.7%, 3.0%, 1>°=97.5%); 2.7% (95% Cl: 1.3%, 4.2%) in the six studies with
both spot and morning sputum collection; 0.7% (95% Cl: 0.4%, 1.4% in the one study with
early morning sputum collection; and 3.4% (95% Cl: 2.4%, 4.4%, 1=93.3%) in the 14 studies
with unknown timing. There was no significant difference in the odds of diagnosing TB in the
16 studies with spot sputum collection compared to the six studies with both spot and
morning sputum collection (OR=1.0 [95% Cl, 0.3-2.9], p-value=1.0), although the confidence

intervals were very wide.

Factors associated with TB disease among household contacts

The odds ratio for diagnosing TB among the household contacts was 1.9 (95% Cl, 0.9-3.7) in
settings with a high HIV burden compared with low HIV burden settings. The proportion of
contacts who were paediatric was available for 15 studies and the odds ratio for diagnosing
TB among household contacts of all ages in these 15 studies was 2.0 (95% Cl 0.98-4.0) with
every 10% increase in the proportion of contacts that were paediatric (Figure 3). Using the
background TB incidence for the study period as reported by the WHO, the odds ratio was
1.10 (95% Cl, 0.97-1.27) with every 100 cases per 100,000 population increase in the

background TB incidence (Figure 4).
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Discussion

We derived a pooled yield of 2.3% (95% Cl, 2.0%—2.7%, 1>°=96.5%) of contacts diagnosed with
TB based on HHCT in our systematic review and meta-analysis, lower than a recent
systematic review by Fox et al which reported a TB prevalence of 3.1% (95% Cl, 2.1%—4.5%,
12=98.8%) &. The difference in our pooled estimate compared to Fox et al is explained by the
fact that three of our 37 included studies accounted for 78.8% of evaluated contacts,
however only diagnosed a yield of 0.9% and thus skewed the overall pooled result
downwards; in the absence of these studies, the pooled yield is 2.8% (95% Cl: 2.3%-3.4%),
12=94.8%. Nevertheless, the high yield of TB cases diaghosed through HHCT expands upon
the evidence supporting the importance of contact tracing as a TB case-detection strategy.
Our findings also support the 2012 WHO recommendations for the investigation of contacts

of known index patients with TB who are symptomatic, HIV positive, or <5 years old 3.

Higher incidence rates of TB in the general population of the country was associated with a
higher yield of TB among household contacts. The odds of diagnosing a household contact
with TB disease was 10% higher for every 100 cases per 100,000 population increase in the
background incidence of TB for that country. We expect naturally higher transmission of TB
in “high TB burden” settings '* as individuals are more prone to be latently infected. Contact
with a smear-positive TB patient in the household or community results in an increase in the
transmission and incidence of TB '>6, Our findings provide further evidence of the need to

implement contact tracing activities in “high TB burden” countries 2.

The pooled yield was higher in settings with a high HIV burden compared to low HIV burden
settings (3.3% versus 1.4%). This is consistent with the abundance of research published

about the greater risk of developing and dying from TB among people living with HIV (PLHIV)

11
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17-19 The added finding of 9.8% of those tested for HIV as part of HHCT being diagnosed
with HIV supports the need for integrating TB/HIV activities within HHCT by being able to

diagnose two diseases early on in an individual®.

The pooled TB yield among paediatric contacts was high (7.4%) and is consistent with a
previous systematic review which found them to have the highest yield of any subgroup 2*.
Children are often overlooked during HHCT activities 22, however from our meta-regression
model we found that for every 10% increase in the proportion of paediatric contacts
screened, the odds of diagnosing TB among household contacts was 1.8. These findings
support previous evidence for targeting this age group and are consistent with the current
recommendation by WHO 2423, |t further emphasizes HHCT as potentially the best strategy

to identify undiagnosed childhood cases of TB.

Among studies included in our review, smear microscopy still remained the mainstay of TB
testing; culture testing closely followed. There was no statistical difference between the
yield of undiagnosed TB in studies which included culture as part of the testing algorithm
compared to those that used smear only. In addition, none of the studies which reported
the use of culture and smear reported the yield by diagnostic test to determine the basis for
TB diagnosis which made it difficult to establish which test contributed to the highest yield
for a given study. Only five studies included the Xpert MTB/RIF assay in its testing strategy
and thus we couldn’t compare its diagnostic benefit based on its limited use. Nonetheless,
its emergence as a TB diagnostic in routine settings has important implications for future
algorithms used in HHCT. A recent TB prevalence survey found that the yield of Xpert

MTB/RIF was higher than smear microscopy but lower than culture 2%, however, more

12
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operational research is required in the context of HHCT to understand if this reported

finding still holds true among household contacts.

We observed substantial differences between studies, particularly around testing
procedures; therefore pooled yield estimates must be interpreted with caution. We
attempted to overcome this using random-effect models; however, the magnitude of the
heterogeneity meant that we could not account for all the factors which might explain the
difference in yield across studies. These differences likely introduced a level of
ascertainment bias. For instance, smear status of index cases was not consistently reported,
so we were unable to determine how smear status may have influenced the yield among
household contacts; we assume that a smear-positive patient would be more infectious
than a smear-negative patient and therefore pose a higher risk for transmission within the
household. Systematic reviews such as this one provide an opportunity for synthesizing
evidence from the literature, however without particular aspects consistently reported
among studies, it makes it difficult to evaluate certain factors; we thus recommend that
studies report a minimum set of characteristics that include index TB identification, timing
of household visits, screening and laboratory testing algorithms, stratification of laboratory

results by diagnostic tests, HIV status of household contact and previous TB history.

Large variations in HHCT practices prevented us from determining screening and testing
modalities worked best for identifying undiagnosed TB. Timing of sputum collection was
reported in around two-thirds of evaluated studies so we could not make a firm conclusion
from this however, according to the available data, there was no statistical difference in the
yield of TB diagnosed regardless of whether the sputum was collected on the spot or with

both spot and morning collection. Chest radiography was reported in approximately two-
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thirds of included studies; however, we focused this review on microbiologically confirmed

TB and thus haven’t elaborated on its value in identifying TB among household contacts.

Our review was restricted to papers published in English and hence generalizability of

findings may not account for results reported in the literature produced in other languages.

Our study has provided an updated systematic review and pooled yield of HHCT for TB
among household contacts of people with drug-susceptible TB, as well as factors that
influence differences in the yield. Although we did not fully examine the independent
contributions of each factor to the heterogeneity in the yield of TB, we were able to show
that TB household contact tracing yield is higher in settings with high TB incidence and high

background HIV prevalence.

Our findings emphasize the benefit of household contact tracing as an effective approach
for finding undiagnosed TB, a necessary strategy if we are to meet the milestones of the End
TB Strategy. The high TB yield identified in this review should be particularly considered in
settings with high TB and high HIV settings. More research is needed to identify an optimal
approach for household contact tracing, particularly as new diagnostics such as Xpert

MTB/RIF become increasingly accessible to TB programs worldwide.
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Table 1. Study characteristics of studies selected for inclusion in the evaluation (n=37).

Author Country Year WHO TB Incidence per 100k | WHO defined | TB Index patients | Household Number of
(At time of study) t HIV Burden + contacts contacts with
evaluated microbiologically
for active TB | confirmed TB (%)
Becerra et al* Peru 2005 153 High 191 1094 8(0.7)
Beyers et al?® South Africa 1997 360 High 80 309 69 (22.3)
Borraccino et al”’ Italy 2014 5.8 Low 833 3123 28(0.9)
Chakhaia et a/?® Georgia 2014 106 Low 396 869 23 (2.6)
Chheng et al?® Uganda 2015 202 High 31 125 13 (10.4)
de Lima et al*° Brazil 2013 43 High 68 163 3(1.8)
Deery et al? South Africa 2014 834 High 172 67 1(1.5)
Egere et af*? Gambia 2017 173 High 551 4042 19 (0.5)
Fox et al® Vietnam 2012 147 Low 212 545 5(0.9)
Gashu et aP® Ethiopia 2016 192 High 19235 116324 861 (0.7)
Gupta et al** India 2016 217 High 133 521 5(1.0)
Guwatudde et al* Uganda 2003 502 High 302 1206 51 (4.2)
Gyawali et alP® Nepal 2012 161 Low 184 802 13 (1.6)
Hill et al*” Gambia 2008 183 Low 317 2381 33 (1.4)
Jaganath et al*® Uganda 2013 203 High 351 761 79 (10.4)
Khalilzadeh et al*° Iran 2006 16 Low 68 224 17 (7.6)
Khan et a/* Pakistan 2014 270 High 135 750 88 (11.7)
Khaparde et a/* India 2015 217 High 312 1490 11 (0.7)
Kumar et af* India 2016 217 High 157 472 3(0.6)
Lala et al* South Africa 2015 834 High 576 1826 66 (3.6)
Lebina et af* South Africa 2016 834 High 768 863 23(2.7)
Liippo et al*® Finland 1992 16 Low 134 136 4(2.9)
Loredo et al* Brazil 2014 41 High 193 609 9 (1.5)

+ Specific for this country in the year the study was conducted




Author Country Year WHO TB Incidence per 100k | HIV Burden ¥ | TB Index patients | Household Number of
(At time of study) T contacts contacts with
evaluated microbiologically
for active TB | confirmed TB (%)
Maciel et al*’ Brazil 2008 43 High 137 155 5(3.2)
Noertjojo et al*® Hong Kong 2002 105 Low 903 1859 37 (2.0)
Ntinginya et al* Tanzania 2012 378 High 80 219 5(2.3)
Puryear et al*° Botswana 2013 414 High 163 548 12 (2.2)
Salazar-Vergara et al’? | Philippines 2003 349 Low 62 153 5(3.3)
Shah et a2 Pakistan 2013 275 High 3037 19191 490 (2.6)
Shapiro et al >3 South 2011 922 High 727 2843 169 (5.9)
Africa
Singh et al > India 2013 228 High 432 1608 52 (3.2)
Thanh et al*® Vietnam 2014 140 Low 1091 474 20(4.2)
Thind et al*® South 2011 922 High 732 3627 127 (3.5)
Africa
Togun et al’ Gambia 2015 174 Low 622 3298 21(0.6)
Whalen et al’® Uganda 2011 207 High 497 1918 49 (2.6)
Zachariah et al® Malawi 2003 397 High 189 461 2 (0.4)
Zhang et al*® China 2011 77 Low 4965 11709 40 (0.3)

+ Specific for this country in the year the study was conducted




Table 2. Summary of study quality criteria for selected publications (n=37).

Criteria n (%)
1. Selection bias
Were inclusion and exclusion criteria 32 (84.2%)
described for the household contact?
Was the recruitment strategy clearly stated? 32 (84.2%)

2. Information/Detection bias
Ascertainment of Exposure

Was the index patient clearly defined? 30 (78.9%)
Assessment of outcome
Was mycobacterial culture used a gold 22 (59.5%)
standard for laboratory confirmation of TB?
Were radiological methods used to diagnose 25 (65.8%)
TB?

3. Reporting bias
Did the reported outcomes match the 38 (100%)

assessed outcomes?

4. Confounding
Was confounding described and/or adjusted 15 (39.5%)
for in the analysis?

Overall study quality score (median, IQR) 5.5 (4.5-6)

Studies with quality score 24.5 14 (82.4%)

Studies with low quality, defined as score <4.5 3(17.6%)




Table 3. TB household contact tracing testing practices utilized in studies included in the evaluation (n=37).

Any of these used to determine
persons suspected of TB

Any of these tests used to diagnose a TB case

Author Symptom Tuberculin Skin | Smear Culture Xpert MTB/RIF | Chest Timing of specimen
Screening Test Microscopy Radiography collected

Becerra et al Yes No Yes Yes No No Early morning

Beyers et al Yes Yes No Yes No Yes Unknown

Borraccino et al Yes Yes Yes Yes No Yes Unknown

Chakhaia et a/ Yes Yes Yes Yes No Yes Unknown

Chheng et al Yes Yes Yes Yes No Yes Unknown

de Lima et al Yes Yes Yes No No Yes Unknown

Deery et al Yes No No No Yes No Spot

Egere et al Yes Yes No No Yes Yes Spot

Fox et al Yes No Yes Yes No Yes Spot and Early morning

Gashu et al Yes No Yes No No Yes Spot and Early morning

Gupta et al Yes No Yes No No Yes Spot

Guwatudde et a/ Yes Yes Yes Yes No Yes Spot

Gywali et al No No Yes No No No Spot and Early morning

Hill et al Yes Yes Yes Yes No Yes Spot

Jaganath et al Yes Yes Yes Yes No Yes Unknown

Khalilzadeh et al Yes Yes Yes No No Yes Spot

Khan et al Yes No Yes No No No Spot and Early morning

Khaparde et al Yes Yes Yes No No Yes Unknown

Kumar et al Yes No Yes No No No Spot and Early morning

Lala et al Yes No Yes Yes No No Spot




Any of these used to determine
persons suspected of TB

Any of these tests used to diagnose a TB case

Author Symptom Tuberculin Skin | Smear Culture Xpert MTB/RIF | Chest Timing of specimen
Screening Test Microscopy Radiography collected

Lebina et al Yes No Yes Yes Yes No Spot

Liippo et al No Yes Yes No No Yes Unknown

Loredo et al Yes Yes Yes Yes No Yes Unknown

Maciel et al Yes Yes Yes Yes No Yes Unknown

Noertjojo et al Yes Yes Yes Yes No Yes Unknown

Ntinginya et al Yes No Yes Yes Yes No Spot

Puryear et al Yes Yes Yes Yes No Yes Unknown

Salazar-Vergara et al Yes Yes Yes Yes No Yes Unknown

Shah et al Yes No Yes No No No Spot

Shapiro et al Yes No Yes Yes No No Spot

Singh et al Yes Yes Yes Yes No No Spot

Thanh et al Yes No Yes No No Yes Spot

Thind et al Yes No Yes Yes No No Spot and Early morning

Togun et al Yes Yes Yes Yes Yes Yes Spot

Whalen et al Yes Yes Yes Yes No Yes Unknown

Zachariah et al Yes No Yes No No Yes Spot

Zhang et al Yes No Yes No No No Spot
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Figure 1: Flow diagram for study selection. Abbreviations: WHO, World Health Organization




%

Study ES (95% CI) Weight
low HIV burden setting :

Becerra = 0.73 (0.37, 1.44) 365
Borraccing e | 0.90 (0.62, 1.29) 3.81
Chakhaia --— 1.73 (1.05, 2.83) 318
Egere > 1 0.47 (0.30, 0.73) 389
Fox ->— 0.92 (0.39, 2.13) 327
Guwatudde 1 lfp— 4.23(3.23, 5.52) 279
Gywali —— 1.62 (0.95, 2.75) 317
Hill -~ 1.39 (0.99, 1.94) 368
Khalilzadeh ] —— 7.59(4.79, 11.82) 0.81
Liippo —— 294 (1.15,7.32) 1.10
Moertjojo - 1.99 (1.45, 2.73) 349
Salazar-Vergara e — 327 (1.40, 7.42) 1.1
Thanh —— 4.22 (275, 6.43) 1.93
Togun * 0.64 (0.42, 0.97) 385
Zhang » 0.34 (0.25, 0.46) 3.93
Subtotal (2 =90.31%, p=0.00) < 1.42(1.04, 1.81) 4368

high HIV burden setting

Beyers —— 7233 (18.04, 27.30) 0.50
Chheng ; * 10.40 (6.18, 16.98) 0.39
Deery ———— 1.49 (0.26, 7.98) 1.07
Gashu * 0.74 (0.69, 0.79) 3.94
Gupta =i 0.95 (0.41, 2.23) 3.22
Jaganath ! —— 10.38 (8.41, 12.75) 158
Khan : f— 11.73 (9.62, 14.23) 1.46
Khaparde *- 0.74 (0.41, 1.32) 372
Kumar -— 0.64 (0.22, 1.85) 3.39
Lala | 3.61 (2,85 4.57) 3.19
Lebina —— 2,67 (1.78, 3.97) 2.88
Loredo —— 1.48 (0.78, 2.78) 3.05
Waciel e — 3.23(1.39,7.33) 1.13
Mtinginya ——— 228 (0.98 523) 175
Puryear —— 2.19(1.26, 3.79) 266
Shah > 255(2.34,2.79) 3.88
Shapiro —— 5.94 (5.13, 6.87) 3.18
Singh —— 3.23 (247 422) 3.18
Thind - 3.50 (2.95, 4.15) 3.54
Whalen - 2.55(1.94, 3.36) 340
Zachariah = 0.43 (0.12, 1.57) 3.54
de Lima —— 1.84 (0.63, 5.27) 167
Subtetal ("2 =97.43%, p=0.00) |<> 3.34 (261, 4.08) 56.32
Heterogeneity between groups: p = 0.000 :
Overall ("2 = 96.45%, p = 0.00); o] 2.34(1.98, 2.69) 100.00

1

1

Pfgportion of household contacts with TB

Figure 2: Forest plot for active TB diagnosed among household contacts of known TB index
patients stratified by background country HIV burden (ES = estimated proportion of
contacts with TB)



Log odds of diagnosing TB

0 2 4 6

' Proportion of paediatric contacts

Figure 3: Random-effects meta-regression graph for diagnosing active TB among
household contacts stratified by proportion of paediatric contacts (n=15)
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Figure 4: Random-effects meta-regression graph for diagnosing active TB among
household contacts stratified by WHO TB incidence per 100,000 cases.
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Appendix I: Search strategy
For PubMed

We conducted searches using MeSH terms: 1) “mycobacterium tuberculosis” AND “contact
tracing;” 2) “mycobacterium tuberculosis” AND “case finding;” 3) “mycobacterium
tuberculosis” AND “household contact;” 4) “mycobacterium tuberculosis” AND “case
detection;” 5) “mycobacterium tuberculosis” AND “yield.”

Google Scholar

We used the following keywords “mycobacterium tuberculosis” AND “case finding” OR
“yield” AND “household contact.”

Global Index Medicus

We searched all regional indices using keywords “contact tracing” AND “tuberculosis.”



Appendix Il: Data Extraction Tool

Year | Study Country | TB burden | HIV Special Selection | Selection | Screening | Screening Total Number | How long | Total Household | Household
(High/Low) | burden Populations | criteria criteria tests Procedures | number | of Index | after number contacts contacts
(High/Low) | (Yes/No) for Index | for of Index | patients | Index of (Male) (Female)
Contact patients | with diagnosis | household
Previous | is contacts
TB household
visited
Symptom Smear Culture Chest Tuberculin GXP | Timing of Household TB Contacts Total Proportion Contacts Contacts Known HIV
screening Microscopy Radiography Skin Test Specimen contacts suspects <5years number of of tested for | eligible for | HIV positive
(Yes/No) screened old microbiologi | paediatric HIV HIV positive | contacts
cally TB cases testing contacts | (Tested)
confirmed
TB cases




