
Module 2: Screening

Systematic screening for tuberculosis disease

WHO consolidated 
guidelines on tuberculosis

Web Annex B. 
GRADE Summary of Findings Tables



WHO consolidated guidelines on tuberculosis. Module 2: screening – systematic screening for tuberculosis disease. Web Annex B. GRADE summary of findings tables

ISBN 978–92–4-002270–6 (electronic version) 

© World Health Organization 2021

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the work is appropriately cited, as indicated below. In any use of this work, there should be 
no suggestion that WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If you adapt the work, then you must license your work under the same or equivalent 
Creative Commons licence. If you create a translation of this work, you should add the following disclaimer along with the suggested citation: “This translation was not created by the World Health Organization 
(WHO). WHO is not responsible for the content or accuracy of this translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of the World Intellectual Property Organization (http://www.wipo.int/amc/en/mediation/rules/).

Suggested citation. Web Annex B. GRADE summary of findings tables. In: WHO consolidated guidelines on tuberculosis. Module 2: screening – systematic screening for tuberculosis disease. Geneva: World Health 
Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for commercial use and queries on rights and licensing, see http://www.who.int/about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures or images, it is your responsibility to determine whether permission is needed for that 
reuse and to obtain permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, 
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement. 
 
The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by WHO in preference to others of a similar nature that are not mentioned. Errors 
and omissions excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published material is being distributed without warranty of any kind, either expressed or 
implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for damages arising from its use. 

This publication forms part of the WHO guideline entitled WHO consolidated guidelines on tuberculosis. Module 2: screening – systematic screening for tuberculosis disease. It is being made publicly available for 
transparency purposes and information, in accordance with the WHO handbook for guideline development, 2nd edition (2014). 

Design and layout by Inis Communication

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/


Systematic screening for tuberculosis disease

Module 2: Screening

WHO consolidated 
guidelines on tuberculosis

Web Annex B. 
GRADE Summary of Findings Tables



WHO consolidated guidelines on tuberculosis: 
Web Annex B. GRADE Summary of Findings Tables 1

Table 1. Should systematic screening for TB disease, compared to passive case 
detection, be conducted in the general population? (individual-level outcomes) 

Certainty assessment № of patients Effect

Certainty№ of 
studies Study design Risk of 

bias Inconsistency Indirectness Imprecision Other 
considerations

systematic 
screening for 

TB disease

standard case 
detection

Relative 
(95% CI)

Absolute 
(95% CI)

Treatment outcome: treatment success (cured + treatment completed)
3 observational 

studies 
serious a not serious b not serious c not serious d none ACF n/N (%; 95%CI) vs PCF n/N (%; 95%CI) 

den Boon 2008: 16/20 (80%; 56–94%) vs 379/473 (80%; 76–84%)
Santha 2003: 45/65 (69%; 57–80%) vs 225/330 (68%; 63–73%)
Harper 1996: 50/64 (78%; 66–87%) vs 997/1272 (78%; 76–81%) 

 
VERY LOW

Treatment outcome: case fatality
4 observational 

studies 
serious a not serious e not serious f serious g none ACF n/N (%; 95%CI) vs PCF n/N (%; 95%CI)

den Boon 2008: 2/27 (7%; 1–24%) vs 18/473 (4%; 2–6%)
Santha 2003: 4/65 (6%; 2–15%) vs 23/330 (7%; 4–10%)
Cassels 1982: 9/111 (8%; 4–15%) vs 17/159 (11%; 6–17%)
Harper 1996: 5/64 (8%; 3–17%) vs 104/1272 (8%; 7–10%)
h

 
VERY LOW

Earlier case detection: severity at diagnosis – smear grade (proportion 2+ and 3+)
3 observational 

studies 
serious a not serious b serious i not serious d none ACF n/N (%; 95%CI) vs PCF n/N (%; 95%CI)

Abdurrahman 2016: 268/480 (56%; 51–60%) vs 151/208 (73%; 66–79%)
den Boon 2008 : 10/18 (56%; 31–78%) vs 314/446 (70%; 66–75%)
Santha 2003: 39/96 (41%; 31–51%) vs 228/330 (69%; 64–74%)
j

 
VERY LOW

Linkage to care – initial default
2 observational 

studies 
serious a not serious b not serious k not serious l none ACF n/N (%; 95%CI) vs PCF n/N (%; 95%CI) 

Gopi 2005: 57/243 (23%; 18–29%) vs 156/1049 (15%; 13–17%)
Balasubramanian 2004: 68/231 (29%; 24–36%) vs 120/833 (14%; 12–17%)
m

 
VERY LOW

CI: Confidence interval; ACF: Active case-finding; PCF: Passive case-finding

Explanations

a. None of the studies control for potential confounders. There were methodological issues and often insufficient information to determine bias domains across the studies. 

b. All proportions similar with similar confidence intervals 

c. Population: study population were smear-positive TB cases in 2 studies (Santha and Harper) and smear/culture-positive TB cases in 1 study (den Boon). Intervention: In 1 study (den Boon), there was no screening test applied. 
All individuals in the community survey were eligible for sputum smear and culture examination. 

d. 1 study has a low number of TB cases in the ACF group (den Boon). But the remaining studies have relatively large numbers in both the ACF and PCF groups. This is reflected in the width of the CIs 
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e. All studies (proportions and CIs) are similar. The exception is den Boon – the total number of TB cases and events in the ACF group in this study is low, resulting in a very wide CI. 

f. Population: study population were smear-positive TB cases in 3 studies (Santha, Cassels and Harper) and smear/culture-positive TB cases in 1 study (den Boon). Intervention: In 1 study (den Boon), there was no screening test 
applied. All individuals in the community survey were eligible for sputum smear and culture examination. 

g. The number of events (deaths) is low. 

h. 2 studies (den Boon, Cassels) includes initial defaulters in the ACF group alone. 

i. There is no gold standard for severity diagnosis of TB. Smear grade is an indirect and imperfect measure of severity, especially in the context of high HIV prevalence. 

j. 2 studies (den Boon, Santha) includes initial defaulters in the ACF group alone. 

k. Population: the study population in both studies were smear-positive TB cases 

l. Sample sizes are relatively large. 

m. Both studies done in the same population in South India but over different periods of time (Gopi: from January 2001 to December 2003; Balasubramanian: from December 1998 to November 2001). 
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Table 2. Should systematic screening for TB disease, compared to passive case 
detection, be conducted in the general population? (community-level outcomes)

Certainty assessment № of patients Effect

Certainty№ of 
studies Study design Risk of 

bias Inconsistency Indirectness Imprecision Other 
considerations

R v2 systematic 
screening for 

active TB

standard case 
detection

Relative 
(95% CI)

Absolute 
(95% CI)

TB disease prevalence (ZAMSTAR) (follow up: 4.5 years)
1 randomised trials serious a not serious not serious b not serious c none 505/46279 

(1.1%) d
389/44322 

(0.9%) d
RR 1.09 

(0.86 to 1.40) 
79 more per 100,000 

(from 123 fewer to 351 more) 
 

MODERATE
TB disease prevalence (ACT3) (follow up: 3 years)

1 randomised trials serious a not serious not serious b not serious none 53/42150 (0.1%) e 94/41680 
(0.2%) e

RR 0.55 
(0.39 to 0.77) 

101 fewer per 100,000 
(from 138 fewer to 52 fewer) 

 
MODERATE

TB disease prevalence (DETECTB)
1 observational 

studies 
serious f not serious not serious not serious none 41/11211 (0.4%) g 66/10092 

(0.7%) g
RR 0.59 

(0.40 to 0.89) 
268 fewer per 100,000 

(from 392 fewer to 72 fewer) 
 

VERY LOW
TB disease prevalence (other non-randomised studies)

1 observational 
studies 

very 
serious h

not serious not serious very serious i none One study (Liu et al) among general population in China undertook three annual 
rounds of TB prevalence survey (the prevalence survey also met our definition of an 
ACF intervention) in three clusters (two rural, one urban) 2013–2015, People were 
assessed for TB by door to door symptom screening (everyone) and chest X-ray 
(for people who had symptoms or were “high risk” for TB). Mean number of people 
screened each year was 91,754 (population denominator). In 2013, 35 people with TB 
identified. In 2014, 25 people with TB identified. In 2015, 15 people with TB identified.
j

 
VERY LOW

Case notification rate (DETECTB)
1 randomised trials not 

serious k
very serious very serious l not serious none DETECTB compared two different types of ACF interventions in Harare, Zimbabwe: 

door to door symptom screening vs. sputum collection in mobile vans with 
community mobilisation (no standard case detection comparison). Mobile van ACF 
detected more TB cases than door to door ACF, risk ratio 1.48 (1.11 to 1.96). Very 
indirect evidence that ACF may have some effect on TB case notifications.

 
VERY LOW
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Certainty assessment № of patients Effect

Certainty№ of 
studies Study design Risk of 

bias Inconsistency Indirectness Imprecision Other 
considerations

R v2 systematic 
screening for 

active TB

standard case 
detection

Relative 
(95% CI)

Absolute 
(95% CI)

Case notification rate (non-randomized studies)
4 observational 

studies 
very 

serious m
serious n very serious o very serious p publication 

bias strongly 
suspected q

Four observational studies using before-after design (with and without control 
groups). In general population. 
Kan et al (2012) showed CNR ratio in 24 counties in Anhui regio of China with ACF 
was 3.47 (comparing pre-ACF baseline CNR to during ACF endline CNR), in control 
counties in same region with no ACF case notifications also increased with CNR 3.14. 
Ratio of CNR ratios 1.19. Intervention counties population size 15 million people, 
control counties 29 million people. Co-intervention of financial incentives to local 
primary care doctors. 
Cegielski et al (2013) showed CNR in two neighbourhoods in Texas, USA was 0 
comparing before and after ACF (as ACF detected no cases). In the rest of the county, 
excluding the two neighbourhoods that recieved ACF, CNR ratio baseline to endline 
was 0.66. 3000 people in ACF communities, not stated population of rest of county. 
Cointervention of LTBI treatment. 
Parija et al (2014) showed CNR ratio in 203 ‘sectors’ in Odisha, India who were 
provided with ACF was 1.11 comparing baseline vs. endline CNRs. In 202 sectors 
without ACF CNR ratio was 1.01. Ratio of CNR ratios 1.10. Estimated 6 million people 
in contol sectors and 6 million in intervention sectors. No co-interventions. 
Chen et al (2019) showed CNR ratio in 10 communities in Yunnan Province, China 
provided with ACF was 0.86 comparing baseline to endline CNRs. In 136 communities 
in Yunnan Province without ACF, CNR ratio baseline to endline was 0.79. Ratio of 
CNR ratios 1.01. 35,000 people in intervention communities and 243,000 in control 
communities. No co-interventions.

 
VERY LOW

TST positivity in children (ZAMSTAR)
randomised trials serious r not serious not serious b not serious none 391/4934 (7.9%) 342/5169 

(6.6%) 
RR 1.36 

(0.59 to 3.14) 
24 more per 1,000 

(from 27 fewer to 142 more) 
 

MODERATE
IGRA positivity in children (ACT3)

randomised trials not 
serious 

serious s not serious not serious none 18/705 (2.6%) 32/779 (4.1%) RR 0.50 
(0.32 to 0.78) 

21 fewer per 1,000 
(from 28 fewer to 9 fewer) 

 
MODERATE

CI: Confidence interval; RR: Risk ratio

Explanations

a. Some concerns of bias in measurement of outcome as relatively large numbers of enumerated individuals weren’t approached, didn’t consent, didn’t produce sputum or didn’t have a valid sputum result. 

b. Indirectness not strictly relevant as only one study per row (therefore not marked down). However, the approach taken by ZAMSTAR and ACT3 are very different. ZAMSTAR used community mobilization, education and 
sputum drop off points (mobile sputum collection points and “fast track” at permanent facilities). Importantly ZAMSTAR used smear microscopy as the primary diagnostic tool. ACT3 used annual door to door sputum collection 
(regardless of symptoms). 

c. Downgraded by one level for serious imprecision. Confidence interval includes the null and substantial harm as well as modest benefit. 

d. Denominator refers to number of adults who gave informed consent, completed questionnaire and provided a sputum sample that was evaluable. 

e. Denominator refers to number of adults enumerated as living in subcommands, contacted to give consent, capable to consent and actually consented to take part in survey. No requirement to actually provide sputum. 
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f. Doesn’t control for secular trends in TB prevalence over time. TB prevalence is a before-after observational secondary outcome from a randomized trial. DETECTB had a larger proportion of adults enumerated who were found, 
consented, produced sputum and had a sputum result (81% of enumerated sample in baseline prevalence survey and 71% in endline prevalence survey) than ACT3 or ZAMSTAR. 

g. Denominator is number of adults (selected at random from intervention areas) who were located, consented to be surveyed and provided sputum. 

h. Assessed using ROBINS-i. Multiple issues identified, including no accounting for confounding or temporal trends in TB case notifications. 

i. No confidence interval provided 

j. Not possible to give a confidence interval due to no estimate of clustering available to adjust for. No adjustment for confounding (by secular trends or any other potential confounder). Authors report p value for each pairwise 
comparison in each of three sites (i.e. 2013 vs. 2014 site A, 2013 vs 2015 site B etc.). The difference in people with TB identified 2013 vs 2015 was reported to be statistically significant (p<0.05) in one of three sites. 

k. TB case detection through ACF methods was the primary outcome of DETECTB. 

l. Trial compared two methods of ACF (door to door symptom screening and mobile vans for sputum collection). No comparison to standard case detection. Additionally, the primary outcome is TB cases detected and notified 
directly through the two ACF interventions, not total number of TB cases notified from people living in intervention areas. 

m. Risk of bias assessed using ROBINS-i (slightly modified), 3 studies at moderate ROB, 5 at serious ROB and 5 at critical ROB. 

n. Differences in effect size and direction of effect 

o. Different studies used different methods of ACF 

p. In general, no measures of uncertainty (confidence intervals) available. 

q. We are aware of a body of unpublished literature around ACF interventions. 

r. 65% of children who had negative TST (0mm induration) in 2005 were identified in 2009 for repeat TST 

s. ACT3 presents two comparisons of IGRA positivity in children. Children born in 2012 (originally secondary outcome) had non-statistically significant more IGRA positives in ACF areas (p=0.42) and children born 2004–2011 
(post hoc outcome) had statistically significantly fewer IGRA positives. Downgraded by one for inconsistency. 

References
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2. Marks, G. B. et al. Community-wide Screening for Tuberculosis in a High-Prevalence Setting. New England Journal of Medicine 381, 1347–1357 (2019).

3. Corbett, E. L. et al. Comparison of two active case-finding strategies for community-based diagnosis of symptomatic smear-positive tuberculosis and control of infectious tuberculosis in Harare, Zimbabwe (DETECTB): A cluster-
randomised trial. The Lancet 376, 1244–1253 (2010).

4. Liu, K. et al. Assessment of active tuberculosis findings in the eastern area of China: A 3-year sequential screening study. International Journal of Infectious Diseases 88, 34–40 (2019).

5. Kan, X. H., Zhang, L. X., Yang, J. A., Zhang, J. & Chiang, C. Y. Mobilising elementary and secondary school students for tuberculosis case finding in Anhui, China. Public health action 2, 152–6 (-1–1).
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Tuberculosis and Lung Disease 18, 1105–7 (-1–1).
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Table 3. Should systematic screening for TB disease, compared to passive case 
detection, be conducted among household and close contacts of individuals with TB 
disease?

Certainty assessment № of patients Effect
Certainty№ of 

studies Study design Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations
systematic 
screening

standard case 
detection

Relative 
(95% CI)

Absolute 
(95% CI)

Death (follow up: 2 years)
1 1 randomised 

trials 
not 

serious a
not serious serious b not serious none 60/10069 (0.6%) 265/15638 (1.7%) RR 0.6 

(0.5 to 0.8) 
7 fewer per 1,000 

(from 8 fewer to 3 fewer) 
 

MODERATE
TB prevalence ratio (follow up: 4.5 years; assessed with: culture confirmed TB among adults )

1 2 randomised 
trials 

not 
serious 

not serious serious c not serious d none 443/43944 (1.0%) 451/45763 (1.0%) RR 0.82 
(0.64 to 1.04) 

2 fewer per 1,000 
(from 4 fewer to 0 fewer) 

 
MODERATE

Case notification (follow up: 2 years; assessed with: Cases registered with NTP)
1 1 randomised 

trials 
not 

serious 
not serious serious b not serious none 180/10069 (1.8%) 110/15638 (0.7%) RR 2.5 

(2.0 to 3.2) 
11 more per 1,000 

(from 7 more to 15 more) 
 

MODERATE
Case detection (assessed with: Microbiologically confirmed )

1 3 randomised 
trials 

serious e not serious not serious serious f none 7/471 (1.5%) 5/448 (1.1%) OR 1.34 
(0.42 to 4.24) 

4 more per 1,000 
(from 6 fewer to 35 more) 

 
LOW

Co-prevalent TB cases detected among contacts of any bacteriologically-confirmed index patients (assessed with: Case detection)
107 observational 

studies 
very 

serious g
very serious h not serious i not serious j none Contacts with TB = 10,417

Contacts screened = 615,200
Weighted pooled prevalence = 3.4% (2.9–3.8%)

Median NNS = 31 (18–65) (n=101)

 
VERY LOW

Co-prevalent TB cases detected among contacts of MDR/XDR index patients (assessed with: Case detection)
19 observational 

studies 
very 

serious g
very serious h not serious i not serious j none Contacts with TB = 4,850

Contacts screened = 273,974
Weighted pooled prevalence = 3.7% (2.4–5.3%)

Median NNS = 27 (13–50) (n=18)

 
VERY LOW

Co-prevalent TB cases detected among contacts (All TB cases) (assessed with: Case detection)
187 observational 

studies 
very 

serious g
very serious h not serious i not serious j none Contacts with TB = 19,374 

Contacts screened = 1,311,666 
Weighted pooled prevalence = 3.5% (3.1–3.8%) 

Median NNS = 35 (17–65) (n=181)

 
VERY LOW

Co-prevalent TB cases detected among contacts (<5 years old) (assessed with: Case detection)
29 observational 

studies 
very 

serious g
very serious h not serious i not serious j none Contacts with TB = 803

Contacts screened = 48,911
Weighted pooled prevalence = 3.8% (2.6–5.3%)

Median NNS = 30 (12–62)

 
VERY LOW
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Certainty assessment № of patients Effect
Certainty№ of 

studies Study design Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations
systematic 
screening

standard case 
detection

Relative 
(95% CI)

Absolute 
(95% CI)

Co-prevalent TB cases detected among contacts (5–14 years old) (assessed with: Case detection)
19 observational 

studies 
very 

serious g
very serious h not serious i not serious j none Contacts with TB = 283

Contacts screened = 14,622
Weighted pooled prevalence = 2.5% (1.7–3.5%)

Median NNS = 36 (17–61) (n=16)

 
VERY LOW

Co-prevalent TB cases detected among HIV infected contacts (assessed with: Case detection)
5 observational 

studies 
very 

serious g
very serious h not serious i serious k none Contacts with TB = 149

Contacts screened = 1,696
Weighted pooled prevalence = 11.7% (7.0–17.2%)

Median NNS = 24 (17–28)

 
VERY LOW

CI: Confidence interval; RR: Risk ratio; OR: Odds ratio

Explanations

a. Mortality was evaluated as part of a pot-hoc analysis in Fox 2018. 

b. Downgraded by one level for serious indirectness. Fox 2018 was conducted in Vietnam in high TB prevalence population. Despite the large sample and inclusion of many sub-populations, this trial was conducted in one country 
setting and may not be generalisable to all other countries relevant for this recommendation. 

c. Downgraded by one level for serious indirectness. Ayles 2013 was a community-randomised trial in Zambia and South Africa. The main outcome was TB prevalence after ~4 years of follow-up. It assessed the impact of active 
case finding on population level prevalence rather than effectiveness of contact investigation for diagnosing TB. The study setting was a high HIV prevalence context that may not reflect other settings. 

d. Not downgraded by one level for imprecision. Despite the wide confidence interval which spans appreciable benefit and no effect, there were many events and a large sample informing this result. 

e. Downgraded by one level for serious risk of bias. Unclear if TB testing was similar in both arms i.e. if household contacts in the standard care arm were referred for TB testing. Differences in ascertainment outcome may 
introduce bias. 

f. Downgraded by one level for imprecision. The study primary outcome was completion of contact investigation cascade 14 days after initial household visit. There were few events and the study was not powered to address 
the outcome, this is shown in the wide confidence interval crossing both appreciable benefit and harm. 

g. Downgraded by two levels for very serious risk of bias. Almost all studies lacked a control group in which screening was not performed. Therefore, these reported estimates are likely to overestimate the benefit of screening, 
assuming that all case detection is due to the intervention when some cases are likely to have been detected through passive case-finding. 

h. Downgraded by two levels for very serious inconsistency. Substantial unexplained inconsistency was identified, owing to a range of causes of heterogeneity (including variations in screening and testing strategies, timing of 
screening, intensity of exposure to an index case, the rate of community transmission, HIV prevalence and other factors led to significant heterogeneity). 

i. No significant concerns regarding indirectness were identified. 

j. Imprecision was not a major concern, given the large number of participants in most included studies. 

k. Downgraded by one level for serious imprecision. This was based on the small number of overall participants evaluated. 
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Table 4. Should systematic screening for TB disease, compared to passive case 
detection, be conducted in prison settings?

Certainty assessment
Impact Certainty№ of 

studies Study design Risk of 
bias Inconsistency Indirectness Imprecision Other 

considerations
Earlier case detection: severity at diagnosis – smear positivity (smear positive among culture positive cases)

1 observational 
studies 

serious a not serious serious b serious c none ACF n/N (%; 95%CI) vs PCF n/N (%; 95%CI)
Paiao 2016: 4/40 (10%; 3–24%) vs 27/53 (51%; 37–65%) 

 
VERY LOW

TB disease prevalence (non-randomized studies) (Sanchez et al 2013 in Brazil and Tsegaye Sahle et al 2019 in Ethiopia)
2 observational 

studies 
very 

serious d
serious e serious f very serious g none Sanchez 2013: TB prevalence before ACF was 8 cases / 1374 people (6040 per 100,000) 

and after ACF was 8 cases / 954 (2900 per 100,000). 
Tsegaye 2019: study prevalence before ACF was 3 cases / 3024 people (99 per 100,000) 
and after ACF was 10 cases / 2551 (392 per 100,000).

 
VERY LOW

TB case notification rates (randomized studies) (Adane et al 2019)
1 randomized 

trials 
not 

serious 
not serious not serious very serious h none Mean case detection rate, defined as “the number of new smear positive cases detected 

divided by the estimated number of incident smear positive cases, expressed as a 
percentage”; mean difference in case detection rate +52.9 percentage points (95% CI 
17.5–88.3). CNR ratio= 1.78 (no uncertainty estimate available).

 
LOW

TB case notification rates (non-randomized studies)
4 observational 

studies 
very 

serious i
not serious serious f very serious j none Four observational studies in Zambia (Maggard et al 2015), India (Mallick et al 2017), 

Uganda (Karamaggi et al 2018) and USA (Degner et al 2016). All uncontrolled before-
after design. Variety of ACF interventions evaluated, one study compared two types of 
ACF rather than to standard case detection. Three had co-interventions in addition to 
ACF. Point estimate favoured ACF in all four (ratio of CNR ratios 2.96 (Maggard), 1.30 
(Mallick), 1.24 (Maggard), 3.96 (Degner). Measures of uncertainty not available.

 
VERY LOW

Knowledge, attitudes and practices (Adane 2019)
1 randomized 

trials 
not 

serious k
not serious very serious k not serious none Odds of having good composite knowledge score about TB increased in those who 

received ACF (aOR 2.54, 1.93 – 3.94). Odds of having survey-reported good practice 
similarly increased (aOR 1.84, 1.17 – 2.96). No statistically significant difference between 
groups in attitude scores (aOR 0.80, 0.52 – 1.25).

 
LOW

CI: Confidence interval; ACF: Active case-finding, PCF: Passive case-finding; CNR: Case notification ratio; aOR: Adjusted odds ratio

Explanations

a. No adjustment for potential confounders (downgraded by 1 level for methodological limitations). 

b. There is no gold standard for assessing severity, although increased smear positivity within a mostly non-immunosuppressed population could be suggestive of more severe disease. This is however not the case in 
immunosuppressed populations (rated down by 1 level for indirectness). 

c. One small study, low event rates (rated down by 1 level for imprecision). 

d. High risk of bias due to unaccounted for confounding by temporal trends (downgraded by 2 levels for very serious risk of bias). 

e. Different direction of effect between two studies (downgraded by 1 level for serious inconsistency). 

f. Different methods of ACF evaluated (downgraded by 1 level for serious indirectness). 
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g. Measures of uncertainty not available. Small numbers of events (downgraded by 2 levels for very serious imprecision). 

h. Only measured in one study (downgraded by 2 levels for very serious imprecision). 

i. As assessed using ROBINS-i (downgraded by 2 levels for very serious risk of bias). 

j. Measures of uncertainty not generally available. Small numbers of studies. In some studies, ACF applied to small subset of population but outcome is measured in wider population (not all of whom were exposed to ACF) 
(downgraded by 2 levels for very serious imprecision). 

k. Measured by survey rather than observation (downgraded by 2 levels for very serious indirectness). 
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Table 5. Should prolonged cough (2 weeks or more) be used to screen for TB disease in 
the general population?

Sensitivity 0.42 (95% CI: 0.36 to 0.48)
Specificity 0.94 (95% CI: 0.92 to 0.96)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of bias Indirectness Inconsistency Imprecision Publication 
bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with active TB) 
40 studies 

6.737 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

very serious a not serious serious b not serious c none 2 (2 to 2) 4 (4 to 5) 8 (7 to 10)  
VERY LOW

False negatives 
(patients incorrectly classified as 

not having active TB) 

3 (3 to 3) 6 (5 to 6) 12 (10 to 13)

True negatives 
(patients without active TB) 

40 studies 
1284181 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not serious d not serious not serious e not serious f none 938 
(920 to 953)

934 
(915 to 948)

924 
(906 to 938)

 
HIGH

False positives 
(patients incorrectly classified as 

having active TB) 

57 (42 to 75) 56 (42 to 75) 56 (42 to 74)

Explanations

a. QUADAS-2 Reference standard: more than three quarter of the studies did not require all participants to undergo bacteriological testing, but classified TB negative in those participants based on results of CXR and symptoms 
(incorporation bias). Flow and Timing: More than half of the studies scored high risk of bias. Of all participants who required bacteriological testing based on the protocol, less than 95% had a result. Sensitivity analysis showed 
that studies with low risk bias in these QUADAS-2 domains had considerably lower sensitivity (most extreme: studies with low risk for Reference standard (8 studies): sensitivity 29.3% (95% CI 19.4% – 41.7%) 

b. Very wide range in point estimates (10% to 100%), with some overlap of the CIs. In stratified analysis, population level variables that significantly (p<0.05 modified the pooled estimates were economic region and higher vs. 
lower (<0.5%) tuberculosis prevalence among the study participants. Study design variables that significantly modified the pooled estimates were presence of incorporation bias and whether the reference standard included 
culture or not (but a combination of smear and Xpert MTB/RIF). 

c. CIs around the FN are not very wide (relative to the point estimate) 

d. Due to the low prevalence in the studies the Reference standard and Flow and Timing issues do not affect specificity as much as sensitivity. 

e. Wide range in point estimates (spec 68% – 99%) but considerable overlap of CI. A few outlying values are of studies that share a quality concern in the patient selection domain. Variables that may explain heterogeneity in 
specificity were economic region and tuberculosis prevalence among the study participants. 

f. The proportion false-positives (i.e. requiring further confirmatory testing) ranges from 4% to 7.6% of 1000 persons screened, which is reasonably precise. 

Prevalences 0.5% 1% 2%
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Table 6. Should any cough be used to screen for TB disease in the general population?
Sensitivity 0.51 (95% CI: 0.43 to 0.60)
Specificity 0.88 (95% CI: 0.82 to 0.92)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with active TB) 
21 studies 

2.734 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

very 
serious a

not serious serious b not serious c none 3 (2 to 3) 5 (4 to 6) 10 (9 to 12)  
VERY LOW

False negatives 
(patients incorrectly classified as 

not having active TB) 

2 (2 to 3) 5 (4 to 6) 10 (8 to 11)

True negatives 
(patients without active TB) 

21 studies 
768.291 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious d

not serious serious e serious f none 871 
(812 to 913)

867 
(808 to 908)

858 
(800 to 899)

 
LOW

False positives 
(patients incorrectly classified as 

having active TB) 

124 (82 to 183) 123 
(82 to 182)

122 
(81 to 180)

Explanations

a. QUADAS-2 Reference standard: more than half of the studies did not require all participants to undergo bacteriological testing, but classified TB negative in those participants based on results of CXR and symptoms (incorporation 
bias). Flow and Timing: about one third of the studies scored high risk of bias. Of all participants who required bacteriological testing based on the protocol, less than 95% had a result. Sensitivity analysis showed that studies 
with low risk bias in these QUADAS-2 domains had considerably lower sensitivity (most extreme: studies with low risk for Reference standard (8 studies): sensitivity 35.6% (95% CI 18.8% – 56.8%) 

b. Very wide range in point estimates (0% to 100%), with some overlap of the CIs. Some of the heterogeneity could be explained by economic region. Studies in low income countries showed higher sensitivity (64.8%, 54.8–
73.6%), in upper/middle/high income studies sensitivity was lower (34.4%, 23.3–47.5%). 

c. CIs around the FN are not very wide (relative to the point estimate) 

d. Due to the low prevalence in the studies the Reference standard and Flow and Timing issues do no affect specificity as much as sensitivity. 

e. Wide range in point estimates (specificity 43% – 99%) without overlap of CI. No statistical significant variables that could explain heterogeneity, however in low income countries the sensitivity was somewhat lower (80.8%, 69.1–
88.9%) than in the upper/middle/high income studies. 

f. The CI around the FP is as such that the proportion of the population requiring follow up testing can vary by more than a factor two, which has serious resource implications. 

References
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Table 7. Should any TB symptom be used to screen for TB disease in the general 
population?

Sensitivity 0.71 (95% CI: 0.62 to 0.79)
Specificity 0.64 (95% CI: 0.52 to 0.74)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with active TB) 
28 studies 

3915 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

very 
serious a

not serious serious b not serious c none 4 (3 to 4) 7 (6 to 8) 14 (12 to 16)  
VERY LOW

False negatives 
(patients incorrectly classified as 

not having active TB) 

1 (1 to 2) 3 (2 to 4) 6 (4 to 8)

True negatives 
(patients without active TB) 

28 studies 
460.878 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious d

not serious serious e serious f none 634 
(515 to 739)

631 
(512 to 735)

625 
(507 to 728)

 
LOW

False positives 
(patients incorrectly classified as 

having active TB) 

361 
(256 to 480)

359 
(255 to 478)

355 
(252 to 473)

Explanations

a. QUADAS-2 Reference standard: more than half of the studies did not require all participants to undergo bacteriological testing, but classified TB negative in those participants based on results of CXR and symptoms (incorporation 
bias). Flow and Timing: about one third of the studies scored high risk of bias. Of all participants who required bacteriological testing based on the protocol, less than 95% had a result. Sensitivity analysis showed that studies 
with low risk bias in these QUADAS-2 domains had considerably lower sensitivity (most extreme: studies with low risk for Reference standard (12 studies): sensitivity 62.9% (95% CI 47.4% – 76.1%) and Flow and Timing (9 
studies): sensitivity 62.9% (43.5 – 78.9%) 

b. Very wide range in point estimates (18% to 100%), with overlap of the CIs. Some of the heterogeneity could be explained by economic region. Studies in low income countries showed higher sensitivity (78.9%, 69.3–86.2%); 
in upper/middle/high income studies sensitivity was lower (56.3%, 40.6–70.8%). 

c. CIs around the FN are not very wide (relative to the point estimate) 

d. Due to the low prevalence in the studies the Reference standard and Flow and Timing issues do not affect specificity as much as sensitivity. 

e. Wide range in point estimates (13% – 99%) without overlap of CI. No statistical significant variables that could explain heterogeneity. 

f. The CI around the FP is as such that the proportion of the population requiring follow up testing can vary by almost a factor two, which has serious resource implications. 
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Table 8. Should chest X-ray (any abnormality) be used to screen for TB disease in the 
general population?

Sensitivity 0.94 (95% CI: 0.92 to 0.96)
Specificity 0.89 (95% CI: 0.85 to 0.92)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with active TB) 
22 studies 

4243 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

very 
serious a

not serious serious b not serious c none 5 (5 to 5) 9 (9 to 10) 19 (18 to 19)  
VERY LOW

False negatives 
(patients incorrectly classified as 

not having active TB) 

0 (0 to 0) 1 (0 to 1) 1 (1 to 2)

True negatives 
(patients without active TB) 

22 studies 
1012752 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious d

not serious serious e serious f none 884 
(848 to 912)

880 
(844 to 908)

871 
(835 to 899)

 
LOW

False positives 
(patients incorrectly classified as 

having active TB) 

111 (83 to 147) 110 
(82 to 146)

109 
(81 to 145)

Explanations

a. Only 2 studies had low risk of bias in the reference standard domain. Less than half of the studies had low risk in the flow-and timing domain 

b. Moderate range in sensitivity ( 70%-100%) with some overlap in CIs. Variables that may explain observed variation are WHO region (Africa vs Asia/Pacific/other), prevalence of TB in the study population, and prevalence of 
smoking in the population (10% or more vs. lower). 

c. CIs around the FN are narrow (relative to the point estimate) 

d. Due to the low prevalence in the studies the Reference standard and Flow and Timing issues do not affect specificity as much as sensitivity. 

e. Moderate in specificity (71%-99%). Variable that may explain observed variation is whether the CXR was read of any abnormality including other visible organs (82.4%, 95% CI 73.8%- 88.6%) vs. pulmonary abnormalities 
(91.1%, 95% CI 87.8%-93.5%). 

f. The CI around the FP is as such that the proportion of the population requiring follow up testing can vary by almost a factor two, which has serious resource implications. 
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Table 9. Should chest X-ray (suggestive for TB) be used to screen for TB disease in the 
general population?

Sensitivity 0.85 (95% CI: 0.77 to 0.90)
Specificity 0.96 (95% CI: 0.93 to 0.97)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with active TB) 
19 studies 

2.152 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

serious a not serious serious b not serious c none 4 (4 to 5) 8 (8 to 9) 17 (15 to 18)  
LOW

False negatives 
(patients incorrectly classified as 

not having active TB) 

1 (0 to 1) 2 (1 to 2) 3 (2 to 5)

True negatives 
(patients without active TB) 

19 studies 
464818 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious d

not serious not serious e not serious f none 951 
(922 to 969)

946 
(917 to 964)

937 
(908 to 954)

 
HIGH

False positives 
(patients incorrectly classified as 

having active TB) 

44 (26 to 73) 44 (26 to 73) 43 (26 to 72)

Explanations

a. Only 3 of the 19 studies had low risk of bias in the Reference standard domain. Only 3 of 19 the studies had low risk in the Flow-and Timing domain. The sensitivity in studies with low risk in domain 3 or domain 3 is lower 
compared to studies with high or unknown risk. 

b. Wide range in sensitivity ( 37%-100%) with some overlap in CIs. Variables that may explain observed variation are WHO region (Africa vs Asia/Pacific/other), and HIV prevalence although the latter was not statistically significant 
(p 0.074) 

c. CIs around the FN are narrow (relative to the point estimate) 

d. Due to the low prevalence in the studies the Reference standard and Flow and Timing issues do not affect specificity as much as sensitivity. 

e. Range in specificity fairly narrow (84%-100%). None of the examined variables significantly modified the pooled specificity estimate. 

f. The proportion false-positives (i.e. requiring further confirmatory testing) ranges from 2.6% to 7.2% of 1000 persons screened, which is reasonably precise, as it remains a fairly low proportion. 
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Table 10. Should molecular WHO-recommended rapid diagnostic tests be used to 
screen for TB disease in the general population?

Sensitivity 0.69 (95% CI: 0.48 to 0.86)
Specificity 0.99 (95% CI: 0.97 to 0.99)

Outcome

№ of 
studies 
(№ of 

patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 1% 

pre-test 
probability 

of 2% 
True positives 

(patients with pulmonary 
tuberculosis) 

5 studies 
337 

patients 

cross-
sectional 

(cohort type 
accuracy 

study) 

not 
serious 

very serious a serious b not serious c none 3 (2 to 4) 7 (5 to 9) 14 (10 to 17)  
VERY LOW

False negatives 
(patients incorrectly classified as not 

having pulmonary tuberculosis) 

2 (1 to 3) 3 (1 to 5) 6 (3 to 10)

True negatives 
(patients without pulmonary 

tuberculosis) 

5 studies 
8619 

patients 

cross-
sectional 

(cohort type 
accuracy 

study) 

not 
serious 

very serious a not serious not serious d none 983 
(967 to 990)

978 
(962 to 985)

968 
(953 to 975)

 
LOW

False positives 
(patients incorrectly classified as 
having pulmonary tuberculosis) 

12 (5 to 28) 12 (5 to 28) 12 (5 to 27)

Explanations

a. ‘General population’ is a broad category. Studies contributing to this pooled estimate included adults residing in prisons, household contacts of persons with TB, and miners. There is uncertainty associated with applicability to 
the general population. Additionally, one of the studies included a small number of children (age < 15) in the screened population, which deviates from the intended study population. We downgraded two levels for indirectness. 

b. Sensitivity estimates ranged from 33% to 100%. We thought this variability could partly be explained by the different high-risk groups in this analysis. We downgraded one level for inconsistency. 

c. The 95% Crl is wide. We thought the 95% CrI around true positives and false negatives would likely lead to different decisions depending on which limits are assumed. As we had already downgraded for inconsistency, we did 
not downgrade further for imprecision. 
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Table 11. Should chest X-ray with CAD software interpretation, compared to human 
reader interpretation, be used to screen for TB disease in people eligible for TB 
screening, using a bacteriologic reference standard?

Chest X-ray with CAD 
software

Chest X-ray with human 
reader interpretation (any 

TB abnormality)
Sensitivity 0.90 to 0.92 Sensitivity 0.82 to 0.98
Specificity 0.23 to 0.66 Specificity 0.14 to 0.63

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 0.5% pre-test probability of 5% pre-test probability 
of 10% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)
True positives 

(patients with active 
TB ) 

3 studies 
1325 

patients 

cohort 
& case-
control 

type 
studies 

not 
serious 

serious a not serious not serious none 5 to 5 4 to 5 45 to 46 41 to 49 90 to 92 82 to 98  
MODERATE1 more to 0 fewer TP in 

CXR with CAD software 
4 more to 3 fewer TP in 
CXR with CAD software 

8 more to 6 fewer TP in 
CXR with CAD software 

False negatives 
(patients incorrectly 

classified as not 
having active TB ) 

0 to 0 0 to 1 4 to 5 1 to 9 8 to 10 2 to 18
1 fewer to 0 fewer FN in 
CXR with CAD software 

4 fewer to 3 more FN in 
CXR with CAD software 

8 fewer to 6 more FN in 
CXR with CAD software 

True negatives 
(patients without 

active TB ) 

3 studies 
8391 

patients 

cohort 
& case-
control 

type 
studies 

not 
serious 

serious a not serious serious b none 229 to 658 136 to 622 219 to 628 130 to 594 207 to 595 123 to 563  
LOW93 more to 36 more TN in 

CXR with CAD software 
89 more to 34 more TN in 

CXR with CAD software 
84 more to 32 more TN in 

CXR with CAD software 
False positives 

(patients incorrectly 
classified as having 

active TB ) 

337 to 766 373 to 859 322 to 731 356 to 820 305 to 693 337 to 777
93 fewer to 36 fewer FP in 

CXR with CAD software 
89 fewer to 34 fewer FP in 

CXR with CAD software 
84 fewer to 32 fewer FP in 

CXR with CAD software 

Explanations

a. The population here was pre-screened with this analysis focusing on bacteriological testing. Only people who got tested by a microbiological test could be included in this. We downgrade one level for indirectness as this is 
not representative of the entire screening population. 

b. The range around true negatives and false positives is wide, however the difference of the ranges between index test and comparator test is not large. We downgraded one level for imprecision. 

Prevalences 0.5% 5% 10%
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Table 12. Should chest X-ray with CAD software, compared to human reader 
interpretation, be used to triage for TB disease in people eligible for TB triage, using a 
bacteriologic reference standard?

Chest X-ray with CAD 
software

Chest X-ray with human 
reader interpretation (any 

TB abnormality)
Sensitivity 0.90 to 0.91 Sensitivity 0.89 to 0.96
Specificity 0.25 to 0.79 Specificity 0.36 to 0.63

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 10% pre-test probability of 20% pre-test probability of 30% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)

CXR with 
CAD 

software 

human 
reader (any 

TB abnormality)
True positives 
(patients with 

active TB ) 

3 studies 
4911 

patients 

cohort 
& case-
control 

type 
studies 

not 
serious 

serious a not serious not serious none 90 to 91 89 to 96 180 to 182 177 to 192 270 to 273 266 to 288  
MODERATE1 more to 5 fewer TP in 

CXR with CAD software 
3 more to 10 fewer TP in 
CXR with CAD software 

4 more to 15 fewer TP in 
CXR with CAD software 

False negatives 
(patients 

incorrectly 
classified as not 
having active 

TB ) 

9 to 10 4 to 11 18 to 20 8 to 23 27 to 30 12 to 34
1 fewer to 5 more FN in 
CXR with CAD software 

3 fewer to 10 more FN in 
CXR with CAD software 

4 fewer to 15 more FN in 
CXR with CAD software 

True negatives 
(patients without 

active TB ) 

3 studies 
23801 

patients 

cohort 
& case-
control 

type 
studies 

not 
serious b

serious a not serious c serious d none 223 to 711 329 to 563 198 to 632 292 to 500 174 to 553 256 to 438  
LOW106 fewer to 148 more TN 

in CXR with CAD software 
94 fewer to 132 more TN 
in CXR with CAD software 

82 fewer to 115 more TN in 
CXR with CAD software 

False positives 
(patients 

incorrectly 
classified as 

having active 
TB ) 

189 to 677 337 to 571 168 to 602 300 to 508 147 to 526 262 to 444
106 more to 148 fewer FP 
in CXR with CAD software 

94 more to 132 fewer FP in 
CXR with CAD software 

82 more to 115 fewer FP in 
CXR with CAD software 

Prevalences 10% 20% 30%
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Explanations

a. Downgraded by one level for serious indirectness: The FIND study had data on 59% of the patients presenting with signs and symptoms at the referral hospitals. One site in this study (Japan) had patients who were going to 
the health care center as part of their regular check-up for active TB. This site also included healthy individuals. Another site in this study included data from Germany that contributed majority of the data and data on signs 
and symptoms was available only for 54% of the included participants. Across all three included studies, there may be important differences in sub-groups such as HIV status, smear-negative status amongst others. This data 
was unavailable in two of the three studies to investigate further. 

b. Of the three studies, one study by FIND had high risk of concern for flow and timing domain as 46% of the participants did not have MRS performed on the specimens. However, as that dataset contribute only 3% to the entire 
dataset, we did not downgrade for risk of bias. 

c. Across all three included studies, there may be important differences in sub-groups such as HIV status, smear-negative status amongst others. This data was unavailable in two of the three studies to investigate further. As we 
had downgraded one level for imprecision, we decided to not downgrade for inconsistency. 

d. The range around true negatives and false positives is wide, however the difference of the ranges between index test and comparator test is not large. We downgraded one level for imprecision. 
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Table 13. Should C-Reactive Protein (CRP) using a cut-off of 5mg per litre, compared to 
the WHO-recommended 4 symptom screen, be used to screen for TB disease in people 
living with HIV?
a C-Reactive Protein (CRP) cutoff of 5mg 

per litre WHO-recommended 4 symptom screen

Sensitivity 0.90 (95% CI: 0.78 to 0.96) Sensitivity 0.83 (95% CI: 0.74 to 0.89)
Specificity 0.50 (95% CI: 0.29 to 0.71) Specificity 0.38 (95% CI: 0.25 to 0.53)

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 5% pre-test probability of 10% pre-test probability of 20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

a 
C-Reactive 

Protein 
(CRP) 

cutoff of 
5mg per 

litre

WHO-
recommended 

4 symptom 
screen

a 
C-Reactive 

Protein 
(CRP) 

cutoff of 
5mg per 

litre

WHO-
recommended 

4 symptom 
screen

a 
C-Reactive 

Protein 
(CRP) 

cutoff of 
5mg per 

litre

WHO-
recommended 

4 symptom 
screen

True positives 
(patients with active 

TB) 

6 studies 
3971 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious not serious b serious c none 45 
(39 to 48)

42 (37 to 45) 90 (78 to 96) 83 (74 to 89) 180 
(156 to 192)

166 
(148 to 178)

 
MODERATE

3 more TP in a C-Reactive 
Protein (CRP) cutoff of 

5mg per litre 

7 more TP in a C-Reactive 
Protein (CRP) cutoff of 5mg 

per litre 

14 more TP in a C-Reactive 
Protein (CRP) cutoff of 

5mg per litre 
False negatives 

(patients incorrectly 
classified as not 

having active TB) 

5 (2 to 11) 8 (5 to 13) 10 (4 to 22) 17 (11 to 26) 20 (8 to 44) 34 (22 to 52)
3 fewer FN in a C-Reactive 

Protein (CRP) cutoff of 
5mg per litre 

7 fewer FN in a C-Reactive 
Protein (CRP) cutoff of 5mg 

per litre 

14 fewer FN in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

True negatives 
(patients without 

active TB) 

6 studies 
3971 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious serious d serious e none 475 
(275 to 675)

361 
(238 to 503)

450 
(261 to 639)

342 
(225 to 477)

400 
(232 to 568)

304 
(200 to 424)

 
LOW

114 more TN in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

108 more TN in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

96 more TN in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

False positives 
(patients incorrectly 
classified as having 

active TB) 

475 
(275 to 675)

589 
(447 to 712)

450 
(261 to 639)

558 
(423 to 675)

400 
(232 to 568)

496 
(376 to 600)

114 fewer FP in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

108 fewer FP in a 
C-Reactive Protein (CRP) 
cutoff of 5mg per litre 

96 fewer FP in a C-Reactive 
Protein (CRP) cutoff of 

5mg per litre 

Prevalences 5% 10% 20%
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Explanations

a. Low risk of bias in all but one study, in which included flow and timing was at high risk of bias with low risk in the other domains. We did not downgrade for serious risk of bias. 

b. Sensitivity estimates ranged from 79% to 98% with overlapping CIs, except in one study which reported 40% sensitivity. The one study enrolled outpatients on ART. This could explain the variability. We did not downgrade for 
inconsistency. 

c. We downgraded one level for serious imprecision. The CIs around true positives and false negatives may lead to different decisions depending on which credible limits are assumed. 

d. We downgraded one-level for serious inconsistency. Specificity estimates ranged from 44% to 63 % in four studies in outpatients not on ART with non-overlapping CIs. We could not explain the variability. One study in inpatients 
reported 12% specificity, while another study in outpatients on ART reported 79% specificity. 

e. We downgraded one level for imprecision. The wide CI around true negatives and false positive that may lead to different decisions depending on which limits are assumed. 
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Table 14. Should chest X-ray (any abnormality) or WHO-recommended 4 symptom 
screen vs. WHO-recommended 4 symptom screen alone be used to screen for TB 
disease in people living with HIV?

Chest X-ray (any abnormality) or WHO-4 
symptom screen WHO-4 symptom screen alone

Sensitivity 0.93 (95% CI: 0.88 to 0.96) Sensitivity 0.83 (95% CI: 0.74 to 0.89)
Specificity 0.20 (95% CI: 0.10 to 0.38) Specificity 0.38 (95% CI: 0.25 to 0.53)

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 
5% 

pre-test probability of 
10% 

pre-test probability of 
20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

chest 
X-ray (any 

abnormality) 
or WHO-4 
symptom 

screen

WHO-4 
symptom 

screen 
alone

chest 
X-ray (any 

abnormality) 
or WHO-4 
symptom 

screen

WHO-4 
symptom 

screen 
alone

chest 
X-ray (any 

abnormality) 
or WHO-4 
symptom 

screen

WHO-4 
symptom 

screen 
alone

True positives 
(patients with active 

TB) 

8 studies 
6238 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious b not serious not serious c none 47 (44 to 48) 42 
(37 to 45)

93 (88 to 96) 83 
(74 to 89)

186 
(176 to 192)

166 
(148 to 178)

 
HIGH

5 more TP in chest X-ray 
(any abnormality) or 

WHO-4 symptom screen 

10 more TP in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

20 more TP in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

False negatives 
(patients incorrectly 

classified as not having 
active TB) 

3 (2 to 6) 8 (5 to 13) 7 (4 to 12) 17 
(11 to 26)

14 (8 to 24) 34 
(22 to 52)

5 fewer FN in chest X-ray 
(any abnormality) or 

WHO-4 symptom screen 

10 fewer FN in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

20 fewer FN in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

True negatives 
(patients without active 

TB) 

8 studies 
6238 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious b serious d serious e none 190 
(95 to 361)

361 
(238 to 503)

180 
(90 to 342)

342 
(225 to 477)

160 
(80 to 304)

304 
(200 to 424)

 
LOW

171 fewer TN in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

162 fewer TN in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

144 fewer TN in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

False positives 
(patients incorrectly 
classified as having 

active TB) 

760 
(589 to 855)

589 
(447 to 712)

720 
(558 to 810)

558 
(423 to 675)

640 
(496 to 720)

496 
(376 to 600)

171 more FP in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

162 more FP in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

144 more FP in chest 
X-ray (any abnormality) 

or WHO-4 symptom 
screen 

Prevalences 5% 10% 20%
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Explanations

a. Low risk of bias in all included studies. We did not downgrade. 

b. Low concern about applicability in all but one study that included only people with advanced HIV disease and another study that included ~10% that were inpatients. We did not downgrade for indirectness. 

c. The confidence intervals for sensitivity are narrow. The lower limit is higher than the point estimate and lower limit of the WHO screen and similar to the upper limit. The confidence interval would likely not lead to different 
decisions depending on which credible limits are assumed. We did not downgrade for imprecision. 

d. We downgraded one level for inconsistency. Specificity estimates ranged from 2% to 60% with non overlapping confidence intervals. 

e. We downgraded one level for imprecision. The wide confidence interval around true negatives and false positives may lead to different decisions depending on which limits are assumed. 
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Table 15. Should molecular WHO-recommended rapid diagnostic tests (mWRDs) vs. 
WHO-recommended 4 symptom screen followed by an mWRD be used to screen for TB 
disease in inpatients with HIV?

Molecular WHO-recommended rapid 
diagnostic test (mWRD)

WHO-recommended 4 symptom screen 
followed by mWRD 

Sensitivity 0.77 (95% CI: 0.69 to 0.84) Sensitivity 0.76 (95% CI: 0.68 to 0.83)
Specificity 0.93 (95% CI: 0.89 to 0.96) Specificity 0.93 (95% CI: 0.89 to 0.96)

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 10% pre-test probability of 20% pre-test probability of 30% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
an mWRD 
diagnostic 

test

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
an mWRD 
diagnostic 

test

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
an mWRD 
diagnostic 

test
True positives 
(patients with 

active TB) 

4 studies 
639 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

serious a not serious b not serious c not serious none 77 (69 to 84) 76 (68 to 83) 154 
(138 to 168)

152 
(136 to 166)

231 
(207 to 252)

228 
(204 to 249)

 
MODERATE

1 more TP in molecular 
WHO-approved rapid 

diagnostics 

2 more TP in molecular 
WHO-approved rapid 

diagnostics 

3 more TP in molecular 
WHO-approved rapid 

diagnostics 
False negatives 

(patients 
incorrectly 

classified as not 
having active TB) 

23 (16 to 31) 24 (17 to 32) 46 (32 to 62) 48 (34 to 64) 69 
(48 to 93)

72 (51 to 96)

1 fewer FN in molecular 
WHO-approved rapid 

diagnostics 

2 fewer FN in molecular 
WHO-approved rapid 

diagnostics 

3 fewer FN in molecular 
WHO-approved rapid 

diagnostics 
True negatives 
(patients without 

active TB) 

4 studies 
639 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

serious a not serious not serious d not serious none 837 
(801 to 864)

837 
(801 to 864)

744 
(712 to 768)

744 
(712 to 768)

651 
(623 to 672)

651 
(623 to 672)

 
MODERATE

0 fewer TN in molecular 
WHO-approved rapid 

diagnostics 

0 fewer TN in molecular 
WHO-approved rapid 

diagnostics 

0 fewer TN in molecular 
WHO-approved rapid 

diagnostics 
False positives 

(patients 
incorrectly 
classified as 

having active TB) 

63 (36 to 99) 63 (36 to 99) 56 (32 to 88) 56 (32 to 88) 49 
(28 to 77)

49 (28 to 77)

0 fewer FP in molecular 
WHO-approved rapid 

diagnostics 

0 fewer FP in molecular 
WHO-approved rapid 

diagnostics 

0 fewer FP in molecular 
WHO-approved rapid 

diagnostics 

Prevalences 10% 20% 30%
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Explanations

a. All but one study were considered at low risk of bias in all domains in the overall analysis. However, three studies obtained only sputum samples. This likely resulted in misclassification of the target condition by missing 
extrapulmonary TB. We downgraded one level for risk of bias. 

b. Four studies were considered a possible concern for applicability in the overall analysis. Three of these studies evaluated only individuals with CD4 cell count ≤350 per μL and one study included only inpatients. However, since 
this assessment is for inpatients, these study populations are likely to represent common characteristics of the target population. We did not downgrade for indirectness. 

c. Sensitivity estimates ranged from 25% to 83% with overlapping Cis. We did not downgrade for inconsistency. 

d. Specificity estimates ranged from 90% to 96%. We did not downgrade for inconsistency. 
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Table 16. Should molecular WHO-recommended rapid diagnostic tests (mWRDs) vs. 
WHO-recommended 4 symptom screen followed by mWRD be used to screen for TB 
disease in people living with HIV?

Molecular WHO-recommended rapid 
diagnostic test (mWRD)

WHO-recommended 4 symptom screen 
followed by mWRD

Sensitivity 0.69 (95% CI: 0.60 to 0.76) Sensitivity 0.62 (95% CI: 0.56 to 0.69)
Specificity 0.98 (95% CI: 0.97 to 0.99) Specificity 0.99 (95% CI: 0.97 to 0.99)

Outcome

№ of 
studies 
(№ of 

patients) 

Study 
design

Factors that may decrease certainty of evidence
Effect per 1,000 patients tested

Test 
accuracy 

CoE

pre-test probability of 5% pre-test probability of 10% pre-test probability of 20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
mWRD

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
mWRD

molecular 
WHO-

approved 
rapid 

diagnostics

WHO-
recommended 

4 symptom 
screen 

followed by 
mWRD

True positives 
(patients with 

active TB) 

14 studies 
9209 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious b serious c not serious d none 34 
(30 to 38)

31 (28 to 34) 69 
(60 to 76)

62 (56 to 69) 138 
(120 to 152)

124 
(112 to 138)

 
MODERATE

3 more TP in molecular 
WHO-approved rapid 

diagnostics 

7 more TP in molecular 
WHO-approved rapid 

diagnostics 

14 more TP in molecular 
WHO-approved rapid 

diagnostics 
False negatives 

(patients incorrectly 
classified as not 

having active TB) 

16 
(12 to 20)

19 (16 to 22) 31 
(24 to 40)

38 (31 to 44) 62 
(48 to 80)

76 (62 to 88)

3 fewer FN in molecular 
WHO-approved rapid 

diagnostics 

7 fewer FN in molecular 
WHO-approved rapid 

diagnostics 

14 fewer FN in molecular 
WHO-approved rapid 

diagnostics 
True negatives 
(patients without 

active TB) 

14 studies 
9209 

patients 

cross-
sectional 
(cohort 

type 
accuracy 

study) 

not 
serious a

not serious b not serious e not serious none 931 
(922 to 941)

941 
(922 to 941)

882 
(873 to 891)

891 
(873 to 891)

784 
(776 to 792)

792 
(776 to 792)

 
HIGH

10 fewer TN in molecular 
WHO-approved rapid 

diagnostics 

9 fewer TN in molecular 
WHO-approved rapid 

diagnostics 

8 fewer TN in molecular 
WHO-approved rapid 

diagnostics 
False positives 

(patients incorrectly 
classified as having 

active TB) 

19 (9 to 28) 9 (9 to 28) 18 (9 to 27) 9 (9 to 27) 16 (8 to 24) 8 (8 to 24)
10 more FP in molecular 

WHO-approved rapid 
diagnostics 

9 more FP in molecular 
WHO-approved rapid 

diagnostics 

8 more FP in molecular 
WHO-approved rapid 

diagnostics 

Prevalences 5% 10% 20%
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Explanations

a. Low risk of bias in all but one included studies. Flow and timing was at high risk of bias in that study. We did not downgrade. 

b. Six studies were considered a concern for applicability. One study was in pregnant participants. Three studies evaluated only individuals with CD4 cell count ≤350 per μL; however, we recognize this is how patients may present 
in practice. Two studies evaluated only inpatients; however, sensitivity estimates were higher and specificity estimates were lower, but specificity was still high (90 and 95%) and may partly be because Xpert assay identifies 
patients with TB that the reference standard (culture) does not. We did not downgrade for indirectness. 

c. Sensitivity estimates ranged from 25% to 91% in all studies. Lower estimates were seen in pregnant and on ART populations and higher estimates were seen in inpatient studies; however, this was not always the case and we 
could not always explain the variability. We downgraded one level for inconsistency. 

d. The confidence intervals (CI) for sensitivity are sufficiently narrow (CI half width = 8) and the lower limit is not significantly lower than the lower limit and point estimate of WHO screen then Xpert strategy. The upper limit is 
significantly higher. Given that this may lead to small differences depending on which limits are assumed and that Xpert for all must have greater or equivalent sensitivity compared to WHO screen then Xpert, we did not 
downgrade for imprecision. 

e. Specificity estimates ranged from 97% to 100% in all but two studies done in inpatients where the specificity was 90% and 95% and may explain the variability. CIs also overlapped. We did not downgrade for inconsistency. 
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Table 17. Should symptom screening involving any one of cough, fever, or poor weight 
gain be used to screen for TB disease in child and adolescent close contacts (under 15 
years, composite reference standard)?

Sensitivity 0.89 (95% CI: 0.52 to 0.98)
Specificity 0.69 (95% CI: 0.51 to 0.83)

Outcome
№ of 

studies (№ 
of patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 5% 

pre-test 
probability of 

10% 
True positives 

(patients with active pulmonary 
TB) 

4 studies 
113 patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious 

not serious serious a serious b none 4 (3 to 5) 45 (26 to 49) 89 (52 to 98)  
LOW

False negatives 
(patients incorrectly classified as 
not having active pulmonary TB) 

1 (0 to 2) 5 (1 to 24) 11 (2 to 48)

True negatives 
(patients without active pulmonary 

TB) 

4 studies 
2582 patients 

cross-sectional 
(cohort type 

accuracy 
study) 

not 
serious 

not serious serious c serious d none 687 
(507 to 826)

656 
(485 to 789)

621 
(459 to 747)

 
LOW

False positives 
(patients incorrectly classified as 

having active pulmonary TB) 

308 
(169 to 488)

294 
(161 to 465)

279 
(153 to 441)

Explanations

a. The two studies with relatively lower sensitivity estimates only included patients <5 years of age, this may explain in part differences in sensitivity. We downgraded one level for inconsistency. 

b. There was a low number of children with pulmonary TB contributing to this analysis for the observed sensitivity. We thought the 95% CI around false negatives and true positives would likely lead to different decisions depending 
on which confidence limits are assumed. As we had already downgraded for inconsistency, we downgraded one level for imprecision. 

c. The single study with notably lower specificity used a symptom screen that assessed the presence of symptoms over the past month, while the symptom screens of other studies were composed of more recent symptoms. This 
may explain differences in specificity. We downgraded one level for inconsistency. 

d. We thought the 95% CI around false positives and true negatives would likely lead to different decisions depending on which confidence limits are assumed. We downgraded one level for imprecision. 

References 

1. Birungi FM, van Wyk B, Uwimana J, Ntaganira J, Graham SM. Xpert MTB/RIF assay did not improve diagnosis of pulmonary tuberculosis among child contacts in Rwanda. Pan African Medical Journal. 2018;30:39. 

2. Kruk A, Gie RP, Schaaf HS, Marais BJ. Symptom-based screening of child tuberculosis contacts: improved feasibility in resource-limited settings. Pediatrics 2008;121(6):e1646–52. 

3. Schwoebel V, Koura KG, Adjobimey M, Gnanou S, Wandji AG, Gody J-C, et al. Tuberculosis contact investigation and short-course preventive therapy among young children in Africa. International Journal of Tuberculosis and 
Lung Disease. 2020;24(4):454–62. 

4. Triasih R, Robertson CF, Duke T, Graham SM. A prospective evaluation of the symptom-based screening approach to the management of children who are contacts of tuberculosis cases. Clinical Infectious Diseases. 2015;60(1):12–18. 

Prevalences 0.5% 5% 10%



WHO consolidated guidelines on tuberculosis: 
Web Annex B. GRADE Summary of Findings Tables 37

Table 18. Should chest X-ray (suggestive of TB) be used to screen for TB disease in child 
and adolescent close contacts of individuals with TB?

Sensitivity 0.84 (95% CI: 0.70 to 0.92)
Specificity 0.91 (95% CI: 0.90 to 0.92)

Outcome
№ of 

studies (№ 
of patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 5% 

pre-test 
probability of 

10% 
True positives 

(patients with active pulmonary 
TB) 

4 studies 
113 patients 

cohort & 
case-control 
type studies 

serious a not serious b not serious c serious d none 4 (3 to 5) 42 (35 to 46) 84 (70 to 92)  
LOW 

False negatives 
(patients incorrectly classified as 
not having active pulmonary TB) 

1 (0 to 2) 8 (4 to 15) 16 (8 to 30)

True negatives 
(patients without active 

pulmonary TB) 

4 studies 
2437 

patients 

cross-sectional 
(cohort type 

accuracy 
study) 

serious not serious b not serious e not serious none 905 
(896 to 915)

864 
(855 to 874)

819 
(810 to 828)

 
MODERATE

False positives 
(patients incorrectly classified as 

having active pulmonary TB) 

90 (80 to 99) 86 (76 to 95) 81 (72 to 90)

Explanations

a. Chest radiography was a component of the composite reference standard in all four studies. We downgraded one level for risk of bias. 

b. The one study contributing >70% of these data was conducted in four different countries, one of which is a high TB burden country. One of the other studies was conducted in a high TB burden country. The main contributing 
study had a TB prevalence of 2.3%, and the range of prevalences was 1.9 to 13.1%. All studies were conducted in outpatient settings. 

c. For individual studies, sensitivity estimates ranged from 78% to 100%, with the later only based upon analysis of four cases of active TB. We did not downgrade for inconsistency. 

d. There were few patients contributing to the analysis for sensitivity. We downgraded one level for imprecision. 

e. For individual studies, specificity estimates ranged from 87% to 100%. All three of the smaller studies had estimated specificity of 100%. We did not downgrade for inconsistency. 
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Table 19. Should symptom screening (current cough, fever, poor weight gain, or TB 
contact) be used to screen for TB disease in children living with HIV in outpatient 
settings (composite reference standard)?

Sensitivity 0.61 (95% CI: 0.58 to 0.64)
Specificity 0.94 (95% CI: 0.86 to 0.98)

Outcome
№ of 

studies (№ 
of patients) 

Study design

Factors that may decrease certainty of evidence Effect per 1,000 patients tested
Test accuracy 

CoERisk of 
bias Indirectness Inconsistency Imprecision Publication 

bias

pre-test 
probability of 

0.5% 

pre-test 
probability 

of 5% 

pre-test 
probability of 

10% 
True positives 

(patients with active pulmonary 
TB) 

2 studies 
1219 

patients 

cross-sectional 
(cohort type 

accuracy 
study) 

serious a not serious not serious not serious none 3 (3 to 3) 31 (29 to 32) 61 (58 to 64)  
MODERATE

False negatives 
(patients incorrectly classified as 
not having active pulmonary TB) 

2 (2 to 2) 19 (18 to 21) 39 (36 to 42)

True negatives 
(patients without active 

pulmonary TB) 

2 studies 
201916 
patients 

cross-sectional 
(cohort type 

accuracy 
study) 

serious a not serious serious b not serious c none 935 
(856 to 975)

893 
(817 to 931)

846 
(774 to 882)

 
LOW

False positives 
(patients incorrectly classified as 

having active pulmonary TB) 

60 (20 to 139) 57 (19 to 133) 54 (18 to 126)

Explanations

a. As assessed by QUADAS-2, both studies had high risk of bias in the Flow and Timing domain. We downgraded one level for risk of bias. 

b. For individual studies, specificity estimates ranged from 89% to 97%. We thought that differences in threshold for clinical diagnosis could explain in part the heterogeneity. We downgraded one level for inconsistency. 
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