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B A C K G R O U N D :  Screening for tuberculosis (TB) disease 

aims to improve early TB case detection. The ultimate 

goal is to improve outcomes for people with TB and to 

reduce Mycobacterium tuberculosis transmission in the 

community through improved case detection, reduction 

in diagnostic delays and early treatment. Before screen-

ing programmes are recommended, evidence is needed 

of individual and/or community-level benefits.

M E T H O D S :  We conducted a systematic review of the 

literature to assess the evidence that screening for TB 

disease 1) initially increases the number of TB cases ini-

tiated on anti-tuberculosis treatment, 2) identifies cases 

earlier in the course of disease, 3) reduces mortality and 

morbidity, and 4) impacts on TB epidemiology.

R E S U LT S :  A total of 28 798 publications were identi-

fied by the search strategy: 27 087 were excluded on 

initial screening and 1749 on full text review, leaving 

62 publications that addressed at least one of the study 

questions. Screening increases the number of cases found 

in the short term. In many settings, more than half of 

the prevalent TB cases in the community remain undi-

agnosed. Screening tends to find cases earlier and with 

less severe disease, but this may be attributed to case-

finding studies using more sensitive diagnostic methods 

than routine programmes. Treatment outcomes among 

people identified through screening are similar to out-

comes among those identified through passive case 

finding. Current studies provide insufficient evidence to 

show that active screening for TB disease impacts on TB 

epidemiology.

C O N C L U S I O N :  Individual and community-level benefits 

from active screening for TB disease remain uncertain. 

So far, the benefits of earlier diagnosis on patient out-

comes and transmission have not been established. 

K E Y  W O R D S :  screening; impact evaluation; mortality; 
transmission

INVESTMENTS in tuberculosis (TB) control on a 
global scale have resulted in reductions in prevalence 
and deaths due to TB. However, TB case detection 
has stagnated in recent years, while estimated TB in-
cidence is declining very slowly. This has resulted in 
renewed interest in the potential contribution to early 

case detection from systematic TB screening. TB 
screening in human immunodefi ciency virus (HIV) 
infected individuals has been recommended by the 
World Health Organization (WHO) as part of the 
‘Three I’s’ policy initiative.1,2 Although systematic 
screening of household contacts of infectious TB 
cases has been recommended,3–5 population-wide 
mass screening has been discouraged due to its un-
certain impact, high cost and poor sustainability.6–8 
There has recently been a renewed interest in system-
atic screening for active TB disease among risk groups 
as well as population-wide screening interventions. 
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National TB prevalence surveys have demonstrated 
that a large pool of undetected prevalent cases exists 
even in settings with well-functioning TB programmes, 
and many of these prevalent cases would have been 
diffi cult to reach with passive case fi nding (PCF) ap-
proaches.9–11 Several recently launched screening ini-
tiatives have shown promising results.6,12,13

The ultimate goal of systematic TB screening is to 
improve health outcomes among people with TB and 
reduce Mycobacterium tuberculosis transmission in 
the community through improved TB detection, re-
duction in diagnostic delays and early treatment.7 The 
impact evaluation of TB control interventions, how-
ever, is technically diffi cult and expensive, and is thus 
rarely included in programmatic or research studies. 

Before screening programmes are recommended, 
evidence is needed of individual or community-level 
benefi ts from early diagnosis provided by screening, 
and that any benefi ts outweigh any harms incurred. 
We reviewed the evidence of individual and/or com-
munity benefi ts from active TB screening, focusing 
on additional TB cases detected, reduction in diag-
nostic delay, improved treatment outcomes and im-
pact on TB epidemiology.

METHODS

Definitions
We defi ned screening for active TB as the systematic 
identifi cation of people with suspected active TB in a 
predetermined target group by the application of tests, 
examinations or other procedures. Among those 
with suspected TB, diagnosis needs to be established 
through the application of one or several diagnostic 
tests and clinical assessment. Screening can be done 
either as an outreach activity in the general commu-
nity, among TB contacts and in other specifi c high-
risk groups, or among people seeking care, including 
those who seek care for reasons other than symptoms 
compatible with TB. The latter category includes, for 
example, people attending for regular check-up of 
conditions that are risk factors for TB, such as HIV 
and diabetes. Passive case fi nding (PCF) is defi ned as 
the detection of active TB disease among symptom-
atic patients who self-present to medical services for 
the diagnosis of symptoms, with a specifi c focus on 
people with typical TB symptoms, such as chronic 
cough. Active case fi nding (ACF) implies screening 
through outreach activities outside health services. 
Enhanced case fi nding (ECF) primarily aims to make 
a population aware of TB symptoms through public-
ity and education, and encourages self-presentation 
to medical services, which may be decentralised as 
part of the intervention. This in effect means that ECF 
is PCF combined with intensifi ed health informa-
tion.7 However, ECF can also include a screening ele-
ment, for example as part of a chest/health camp, in 
which case the intervention is a combined ACF/ECF 

intervention. In this paper, we will use ‘screening’ to 
describe ACF interventions and ECF for interventions 
that mainly focus on health information.

Specific questions
The review addressed four specifi c questions:

1 Does screening for TB disease increase the number 
of TB cases detected compared to PCF?

2 Does screening for TB disease identify cases at an 
earlier stage of TB disease than PCF?

3 Is there a difference in treatment outcomes be-
tween TB cases found by screening and those found 
through PCF?

4 Does the addition of screening for TB disease 
to PCF affect TB incidence or prevalence in the 
community?

The questions were defi ned in 2011 in the scoping 
meeting for the development of TB screening guide-
lines held by the Stop TB Department.8 A detailed 
study protocol and a data extraction form were 
developed.

Inclusion criteria
Inclusion criteria for studies addressing the four ques-
tions are outlined below.

Does screening for tuberculosis disease increase 
case detection?
Studies should ideally be longitudinal, with continu-
ous or repeated rounds of screening in addition to 
PCF, to report the number of cases detected by screen-
ing and PCF over time. This would allow the effects 
of screening to be assessed beyond the fi rst round, in 
which a large number of long-term undetected cases 
may be found. However, due to the paucity of such 
studies, the inclusion criteria were widened to include 
cross-sectional studies of one-off screening reporting 
the number or proportion of TB cases detected by 
screening and passively, and prevalence surveys re-
porting the proportion of undiagnosed TB. 

Does screening for tuberculosis disease identify 
cases earlier?
All studies comparing at least one of 1) the length of 
time between reported onset of symptoms and start of 
treatment, 2) sputum positivity rate, or 3) chest X-ray 
(CXR) abnormalities at time of diagnosis in TB cases 
detected through screening and passively were eligible. 
Contact tracing studies were eligible if the index cases 
were representative of all TB cases detected passively 
(so that they could form the comparison group). 

Does screening for tuberculosis disease affect 
treatment outcome?
Studies should ideally allow direct comparisons of 
outcomes of patients identifi ed actively or passively 
in the same area. However, as there were few such 
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studies, we included all studies reporting on outcomes 
of TB cases identifi ed actively for comparison with 
WHO target outcomes.

Does screening for tuberculosis disease affect 
tuberculosis epidemiology?
All studies comparing TB prevalence, incidence or 
transmission in communities receiving screening and 
PCF, and in communities receiving PCF only, were eligi-
ble. Studies investigating impact in specifi c groups 
(such as prisons, mines or risk groups) that did not 
investigate the impact on the general population were 
excluded. Study designs could be before-after compari-
sons, cluster randomised controlled trials or quasi-
experimental designs. 

Search strategy
The initial search used papers selected on initial screen-
ing by an existing systematic review14 which had 
already identifi ed TB case-fi nding studies published 
up to 13 October 2010. The review by Shapiro et al. 
searched online databases PubMed, EMBASE and 
SCOPUS from 1980 to 2010 to identify titles and ab-
stracts of peer-reviewed papers that met the criteria 
for initial review. The detailed search strategy is out-
lined in Appendix Table A.1.*

Titles and abstracts identifi ed by the search terms 
were entered into a database, duplicates were elimi-
nated and the remaining entries were independently 
screened by two readers for inclusion in the next 
stage of review. Discrepancies were resolved by con-
sensus and/or consultation with a third reader. Initial 
review criteria were very broad, and required only 
that the publication be original research (i.e., not a 
review, commentary or author reply letter); titles, ab-
stracts or key words suggest that screening took 
place. Titles and abstracts were included for further 
review if a determination could not be made at this 
stage. Studies that screened only for TB infection and 
not active TB, such as the annual risk of TB infec-
tion, were excluded. Papers and abstracts in English, 
Spanish, French, Russian and Japanese were included; 
other languages were excluded. In addition to online 
databases, abstracts from 2008–2010 of the confer-
ences of the International AIDS Society (AIDS/IAS), 
the International Union Against Tuberculosis and 
Lung Disease and the American Thoracic Society were 
searched to identify the most recent research con-
ducted on screening strategies.

No exclusions were made on the basis of study 
population, geographical setting or year of publica-
tion. This review identifi ed a total of 827 publications 
and abstracts: 759 were published in English, 20 
in Spanish, 25 in Japanese and 23 in Russian. In 

 addition, data from prevalence surveys provided by 
the WHO were added, together with further papers 
identifi ed by experts in the fi eld and unpublished data 
from the recently completed ZAMSTAR (Zambia 
South Africa TB and HIV Reduction) study. As treat-
ment outcome data might be published separately 
from the initial screening results, additional searches 
were undertaken to identify subsequent publications 
reporting anti-tuberculosis treatment outcomes of all 
studies with at least 40 TB cases identifi ed through 
screening and published after 1992 (when DOTS be-
came widely available). Searches used Ovid Medline 
using the fi rst or the last authors’ names combined 
with ‘treatment outcomes’ and ‘tuberculosis’. In addi-
tion, fi rst and last authors of studies published be-
tween 2005 and 2011 were contacted directly.

Selection of publications for inclusion
The full texts of all publications identifi ed by Shapiro 
et al. were screened for relevance for any of the four 
outcomes. This was done in stages: an initial screen 
to check for possible eligibility, then a more detailed 
screening of retained papers, followed by data extrac-
tion of eligible publications. The fi rst 120 publications 
reviewed in the initial screening were done in dupli-
cate to ensure consistency, and all data extraction of 
included papers was done in duplicate using a stan-
dardised data extraction tool. Any discrepancies were 
resolved by discussion.

Data synthesis and analysis
Settings, populations (e.g., homeless, refugees, gen-
eral population) and screening approach differed 
considerably. Due to the heterogeneity of the studies, 
a narrative approach was adopted for data synthesis. 
A formal meta-analysis was conducted where appro-
priate, which was only for the treatment outcome 
analysis. The relative risk (RR) of successful treatment 
by case-fi nding method was calculated and pooled 
with the DerSimonian-Laird random-effects method, 
which treats studies as a sample of all potential stud-
ies, and incorporates an additional between-study 
component to the estimate of variability. The I 2 sta-
tistic was calculated as a measure of the proportion 
of the overall variation that is attributable to  between-
study heterogeneity.

Quality assessment
The vast majority of the studies included in this re-
view are observational. Furthermore, while compari-
sons are often made between actively and passively 
found groups, details of these groups that would en-
able an assessment of comparability, such as baseline 
characteristics, are often absent.

The GRADE (Grades of Recommendation, As-
sessment, Development, and Evaluation) guidelines 
identify four key limitations that can lead to a risk of 
bias in observational studies:15–17 1) failure to develop 

* The Appendix is available in the online version of this article at 
http://www.ingentaconnect.com/content/iuatld/ijtld/2013/ 00000017/ 
00000004/art00004
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and apply appropriate eligibility criteria, 2) fl awed 
measurement of both exposure and outcome, 3) fail-
ure to adequately control confounding, and 4) in-
complete follow-up. In the context of this review, 
such limitations were assessed for each of the ques-
tions being evaluated. 

Thus, for question 1—the yield of TB cases identi-
fi ed from screening—an assessment of quality was 
based upon 1) the extent to which study fi ndings can 
be applied to the broader population from which the 
study sample was drawn, and 2) the standard of diag-
nosis of active TB for both actively and passively 
found cases. Specifi c aspects of each study that were 
assessed include the sampling method, the sample 
size, the inclusion/exclusion criteria of participants, 
the level of non-participation, the method by which 
active TB was diagnosed and the nature of the qual-
ity control of TB diagnosis. 

For question 2, which compares disease progres-
sion in groups found through screening and passively 
found groups, quality assessment was based upon 
1) details given of prognostic factors in both groups, 
and 2) the standard of diagnostic measures used to 
assess the nature and duration of symptoms. 

For question 3—assessment of TB outcomes—
quality assessment was based on the methods used to 
ascertain outcomes. Specifi c measures included the 
method by which death was notifi ed, efforts made to 
trace lost to follow-up and defaulting patients, and 
the methods by which TB cure was established and 
verifi ed.

For question 4, in which changes in the epidemi-
ology of TB were being assessed, studies could be 
randomised controlled trials, prevalence surveys or 
quasi-experimental designs. The quality assessment 
varied according to the nature of the study, but par-
ticular attention was paid to methods for assessing 
trends in incidence/prevalence (e.g., surveys or rou-
tine notifi cation).

RESULTS

Identification of studies
A total of 31 915 publications and 79 abstracts were 
identifi ed in the previous search. In addition, we re-
viewed unpublished studies and studies identifi ed 
through expert opinion, prevalence surveys from Cam-
bodia and Myanmar and conference abstracts and 
unpublished reports from the ZAMSTAR study, and 
identifi ed 21 relevant studies; 1811 publications were 
identifi ed for full-text review after removal of dupli-
cates and screening of the titles and abstracts. Of these, 
963 were excluded on an initial screen and 786 sub-
sequently, leaving 62 publications that addressed at 
least one of the study questions (Appendix Figure).

Studies covered a range of different populations 
and used a variety of screening algorithms. Details 
are summarised in Appendix Table A.2. Screening 

 included symptoms, CXR and sputum for smear mi-
croscopy and/or culture. A key distinction is whether 
the methods were used sequentially or together and, 
in particular, whether only symptomatic cases were 
screened further or whether the initial screen included 
bacteriology or X-ray even among asymptomatic cases 
(thus increasing the sensitivity of the screen). 

Does screening for tuberculosis disease increase 
the number of tuberculosis cases detected? 
Studies assessing the contribution of 
screening over time
One recent study and two historical studies were 
identifi ed in which the proportion of cases identifi ed 
through screening could be assessed over time. In 
Morocco, household contacts were screened for TB.18 
National fi gures were reported from 1993 to 2004, 
involving more than one million identifi ed contacts. 
In this context, with different individuals involved in 
screening every year, no change in the proportion 
found due to removal of prevalent cases is expected. 
The proportion of TB in the population detected 
through this screening averaged 5.6% and decreased 
slightly over time; this decrease may be attributed to 
a fall in the ratio of household contacts screened to 
index cases over time.

In a district in Czechoslovakia, mass miniature ra-
diography (MMR) surveys with >95% coverage 
were carried out every 3 years from 1960 (together 
with bacilli Calmette-Guérin vaccination of new-
borns and revaccination of adolescents), while screen-
ing was also performed during regular check-up of 
people with previously known CXR lesions.19 The 
prevalence of smear- and/or culture-positive TB was 
73/100 000 at the beginning of the study and had de-
clined to 56/100 000 by 1972. The total number of 
smear- and/or culture-positive TB cases was 79 in 1966 
and 52 in 1972. The proportion detected through 
screening declined from 0.86 (95% confi dence inter-
val [CI] 0.76–0.93) in 1966 to 0.56 (95%CI 0.41–
0.70) in 1972. Over the whole period, the contribu-
tion of MMR was 102/379 cases (27%), which was 
similar to the contribution of other screening ap-
proaches (108/379, 28%).

 In the Netherlands, MMR surveys were initiated 
in 1941.20 A quarter to a third of the adult popula-
tion was examined each year. In addition, individuals 
with fi brotic lesions, recent TB contacts and tubercu-
lin skin test (TST) converters were regularly followed. 
The overall number of smear-positive TB cases de-
clined between 1951 and 1955 (n = 2393) and 1962 
and 1967 (n = 1011). The proportion of bacteriolog-
ically positive cases found through mass surveys and 
active surveillance was 0.35 (95%CI 0.33–0.37) at 
the beginning of the study and 0.47 (95%CI 0.44–
0.50) in the latter years.

The studies from Czechoslovakia and the Nether-
lands were conducted before the DOTS strategy and 
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standard short-course treatment regimens became 
available. The screening algorithm applied to individ-
uals with positive CXR was not described, but as cases 
were disaggregated by both smear and culture status, 
all patients were most likely investigated with both 
tests. The Czech study achieved very high coverage at 
3-yearly screening intervals, while the Dutch study 
screened continuously, with lower coverage. Both stud-
ies show a reduction in smear- and/or culture-positive 
TB cases, but this may refl ect underlying secular trends 
and/or the combined effect of screening and PCF. The 
contribution of ACF to the overall number of cases re-
mained high in the Netherlands, but decreased sub-
stantially from very high initial levels in Czechoslo-
vakia. Both studies used both MMR surveys and CXR 
screening in specifi c high-risk groups, notably people 
with CXR lesions identifi ed in previous screenings, 
and the contribution by the two screening approaches 
was similar in both countries. Recent community-
based screening programmes in high-prevalence coun-
tries have mainly relied on symptom screening, sputum 
smears and culture, partly due to the logistical and 
operational challenges of mass CXR screening.6,21 It 
is diffi cult to assess how the results from these two 
historic studies compare with the current situation 
in high TB prevalence countries. Despite these limi-
tations, these are the only studies evaluating mass 
screening activities over prolonged periods of time.

Cases identifi ed in trials of screening
Four randomised trials were identifi ed that investigated 
the effect of screening on TB case fi nding, all over a 
short time period (Table 1). They compared TB case 
notifi cation rates among communities or individuals 
actively screened or not screened. Different interven-
tions were used, as summarised in the Table. In Brazil, 
door-to-door screening increased the case yield during 
the intervention, but not overall during the whole pe-
riod of the study, so the effect seemed to be on delay 
rather than on the total number diagnosed.25 The Ethi-
opian studies used community health workers in differ-
ent ways to increase awareness, case fi nding and diag-
nosis, and were thus ECF interventions with a screening 
element. One of the Ethiopian studies used pre-
a dvertised outreach clinics,22 whereas the other imple-
mented a combination of increased awareness, facili-
tation of sputum collection and treatment support.23 
Both found higher case rates in the intervention com-
munities. The South African study followed a cohort 
of infants randomised to screening or PCF, and found 
that screening increased case fi nding by 2.6 times.24

All of these studies were large cluster randomised 
trials, except for the trial in infants. All used smear-
positive patients diagnosed at the local clinics as the 
outcome. The Ethiopian study conducted in 200322 
did not describe the method for choosing which 
communities received the intervention. Few baseline 
comparison data are given, but the map suggests a Ta
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non-random selection and differences between inter-
vention and control communities. As the communi-
ties were contiguous, there could be contamination. 
The intervention was through community promoters, 
encouraging presentation and sputum collection at 
outposts, and not house-to-house screening. The anal-
ysis took the clustering into account. There was a small 
increase in cases found. The other Ethiopian study 
described the method of randomisation, but few base-
line comparison data are given.23 The areas were con-
tiguous. In intervention communities, health extension 
workers based at health posts encouraged symptom-
atic individuals to present and took sputum samples. 
Although they were called case-detection rate, the re-
sults presented appear to be prevalence and difference 
in prevalence, adjusted for the clustering. There was 
an increase in cases detected in the intervention com-
munities. The Brazilian study used paired communi-
ties, matched by TB case notifi cation rates, and ran-
dom allocation of intervention between the pairs.25 
Intervention communities were smaller, with a higher 
proportion of women. The intervention communities 
received house-to-house visits enquiring about cough 
and collecting sputum if symptomatic: 71% of iden-
tifi ed households were enrolled. The control commu-
nities received pamphlets with information on TB and 
encouraging attendance at health centres. The analy-
sis took pairing and clustering into account. The re-
sults showed an increase in case fi nding during the 
short period of the intervention, but not overall.

Prevalence surveys
Prevalence surveys provide an estimate of the burden 
of undiagnosed TB, which could potentially be diag-
nosed by systematic TB screening. These surveys are 
summarised in Appendix Table A.3. They vary in scope 
from small studies in high-prevalence areas to national 
surveys. The prevalence of TB varied considerably 
between studies, but the proportion of previously un-
diagnosed TB was high in all, 35–85% of cases. Recent 
surveys have calculated the ‘patient diagnostic rate’ 
(reported cases/100 000/year divided by prevalence/ 
100 000). Higher numbers imply a faster rate of diag-
nosis (less undiagnosed TB), but exactly how this re-
lates to the proportion of cases detected depends on 
the duration of untreated TB.37 Many of these studies 
were large, covered randomly selected representative 
populations and included a high proportion of eligible 
individuals (although this was not always stated). 
Screening algorithms varied (Appendix Table A.2) and 
would have had varying sensitivity. Case defi nitions 
also varied, and culture was only available in some 
settings. As shown by the study in Cambodia, the 
proportion of cases undiagnosed is crucially depen-
dent on the defi nition used. The case defi nitions used 
for those already on treatment were not usually given. 
The number on treatment sometimes depended on 
reports by the individuals, sometimes on verifi cation 

of registers and sometimes on notifi cations, but, as il-
lustrated in the Ethiopian studies,23,29 there could be 
considerable discrepancy between reports and regis-
ters. In all studies, the number on treatment is an un-
derestimate of the period prevalence of diagnosed 
TB, as only survivors and non-hospitalised patients 
were included. 

Contribution of screening to total number 
of tuberculosis cases diagnosed
In addition to the longitudinal studies cited above, a 
total of 14 studies provided data on the contribution 
of screening to the total TB cases diagnosed (Appen-
dix Table A.4). These included studies of home visits 
to higher-risk members of the community, outreach 
screening combined with information activities in 
the community, contact screening or clinic screening. 
Community-based studies that covered a high propor-
tion of the total community found a substantial pro-
portion of the total cases. In contrast, studies targeting 
specifi c groups contributed relatively few cases. Nota-
bly, none of the studies of contacts, even those from 
low-prevalence areas, contributed >9% of the total 
cases identifi ed. Screening algorithms varied widely, 
and the TB case defi nitions used to estimate the total 
number of TB cases diagnosed in the region were not 
clear. It was thus diffi cult to draw fi rm conclusions. 

As the studies included here addressed different is-
sues, an overall assessment of quality is not really ap-
propriate. Some of the issues discussed above apply: 
the screening algorithms varied, the defi nitions used 
for the estimate of prevalence in the region were not 
clear. Contact tracing studies were most comparable, 
although the settings and background incidence of 
TB varied considerably; therefore, the proportion of 
total TB in the area that occurs in contacts is not ex-
pected to be consistent, whether or not ACF is used.

Does screening for tuberculosis disease identify 
cases earlier?
Several studies compared delay to treatment or ex-
tent of disease at presentation between those identi-
fi ed through screening and PCF (Table 2). All studies 
found that those who were identifi ed through screen-
ing were more likely to be at an earlier stage of dis-
ease: they were less likely to be smear-positive, had a 
lower degree of smear positivity and were less likely 
to have severe CXR changes such as cavitation. There 
was less direct evidence of a difference in duration of 
symptoms, but there was a marked shortening of de-
lay in the only large study to measure it.44 In addition, 
in the case-fi nding intervention trial in Ethiopia,22 
patients from communities with the intervention had 
shorter delays than those in comparison communities. 
In the Brazilian trial, at the community level there was 
little difference in the delay, with the door-to-door in-
tervention group having a mean delay of 57 days 
(95%CI 33–82) compared to the pamphlet group, 
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which had a mean delay of 53 days (95%CI 38–68).25 
However, the short-term increase in case fi nding dur-
ing door-to-door screening, but not subsequently, sug-
gests a reduction in delay for these cases (Table 1).

A diffi culty in assessing these studies is to know 
what diagnostic procedures were applied to passively 
detected cases. Unfortunately, these data were not 
available for the majority of the studies (Table 2). 
The proportion of smear-positive cases was consis-
tently lower among cases identifi ed through screen-
ing and ECF than among passively found cases, but 
this would be expected if smear is the main method 
of routine diagnosis in PCF, as was the case in South 
Africa, where culture was not routinely used for those 
found passively. The degree of smear positivity (rou-
tinely graded from +++ to scanty positive) among 
smear-positive cases may be a better indicator: in three 
studies presenting these data (conducted in South 
 Africa, Cambodia and India), the degree of smear 
positivity was higher in passively diagnosed cases. 
CXR grading was restricted to those with CXR: all 
three studies reporting this found less extensive dis-
ease among screened cases. However, in none of the 
studies were all cases bacteriologically confi rmed, and 
less severe changes without independent confi rma-
tion of TB may have other diagnoses, particularly in 
actively found patients. Delay is diffi cult to measure, 
and some studies were small, but most results were 
consistent with a reduction in delay. 

Overall, only three studies, in India, Taiwan and 
Cambodia, included large numbers of cases identifi ed 
through screening. Therefore, although the evidence 
was largely consistent that screening reduces delay and 
leads to diagnosis of cases at an earlier stage of dis-
ease, inherent biases, such as the use of more sensitive 
and sometimes less specifi c diagnostic techniques in 
screening compared to the routine programme, would 
tend to give the same result. The strongest  evidence 
comes from a comparison of the degree of smear pos-
itivity, which was lower in actively found cases.

Does screening for tuberculosis disease affect 
treatment outcomes?
Unpublished data from two further studies were in-
cluded. As well as looking at the outcome for those 
who started treatment, we recorded the proportion of 
patients who were identifi ed but who did not register 
for treatment due to default, death or loss to follow-
up (‘initial defaulters’). 

Table 3 summarises the results from studies report-
ing on outcomes in TB cases identifi ed through screen-
ing (restricted to those that presented results for 
>10 patients). Initial default was not always reported, 
but was as high as a quarter of cases identifi ed through 
screening in the South African and Indian studies. 
Given the range of time periods, settings, treatment 
regimens, drug resistance and patients, absolute val-
ues of treatment outcome are diffi cult to compare 

b etween studies, but many achieved >80% success-
ful outcomes, and the Cambodian studies >90%. 

Six studies (2 in Nepal, 1 in Cambodia, 1 in India, 
1 in South Africa and 1 in the Netherlands) presented 
comparable data on cases found through screening 
and passively. In all six, the outcomes for cases found 
through screening and PCF within each study were 
very similar, and this was seen in the meta-analysis: 
RR 1.01 (95%CI 0.99–1.04), with low heterogeneity 
(I 2 = 0%; Figure). In India, subsequent studies re-
ported initial default rates for actively and passively 
found cases.68,69 Initial default was higher in cases 
identifi ed through screening (29% in 1999–2001 and 
24% in 2001–2002) than in passively found cases 
(respectively 14% and 15%). There were no deaths 
among the 57 actively found initial defaulters and 23 
(19%) deaths among passively found initial default-
ers.68 The reasons given by the 57 patients identifi ed 
through screening for initial default included unwill-
ingness to start treatment, symptoms too mild to war-
rant treatment, too sick, and work-related problems.68 
For all the other settings, initial default rates in pas-
sively found cases were not reported, but these can be 
high, and such patients have poor outcomes.70–75 

There were many differences between the cases 
found through screening and passively (Tables 2 and 
3), including a tendency for cases identifi ed through 
screening to have less severe disease (which would 
tend to give lower mortality but possibly higher de-
fault rates) and to be older (which would tend to give 
worse outcomes). There were large differences be-
tween the six studies in the proportions with success-
ful outcomes, but internal comparisons were consis-
tent: treatment success was comparable in TB cases 
found through PCF and screening. 

Figure Meta-analysis: risk ratio comparing successful treat-
ment in cases found through screening with passively found 
cases. CI = confidence interval.
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Length-time bias (through which slowly progress-
ing and less severe cases with potentially higher 
chance of treatment success are more likely to be de-
tected through screening than PCF) is likely in all 
studies comparing outcomes between screened vs. not-
screened individuals. Controlled trials with compari-
son of treatment outcomes between the arms are re-
quired for fi rm conclusions. Only two such trials 
were identifi ed. In the community randomised trial in 
Ethiopia, the proportion successfully treated was 
similar in the intervention communities (81%, 128/ 
159) and comparison communities (75%, 165/221), 
with 3% deaths in each.22 The South African trial in 
infants did not fi nd any difference in mortality be-
tween infants undergoing ACF and PCF despite an 
increase in case detection, but overall mortality was 
low (<3%).24 These studies are not included in the 
table or in the meta-analysis, as they used a trial de-
sign, but the fi ndings are consistent with studies for 
which a meta-analysis was performed.

Only one study showed a difference in mortality 
among TB cases identifi ed through screening com-
pared to TB cases identifi ed through PCF.76 In this 
study, among South African miners with high HIV 
prevalence and before the availability of antiretrovi-
ral therapy, all were screened by CXR annually. TB-
specifi c mortality was 15.1 (95%CI 2.1–655) times 
higher in HIV-negative and 2.6 (0.7–14.9) times higher 
in HIV-positive TB cases identifi ed through PCF be-
tween screens compared to those identifi ed through 
screening. Length-time bias and residual confound-
ing might explain part of the result.

Does screening for tuberculosis disease affect 
tuberculosis epidemiology in the community? 
Five studies provide evidence for the effect of TB 
screening on the overall epidemiology of TB in the 
general population over several years (Table 4). As the 
interventions, assessment and settings all vary, these 
are discussed individually. 

The community-randomised trial in Zimbabwe 
(DETECTB) used two different case-fi nding interven-
tions (mobile vans or door-to-door), with the inter-
vention contributing 37% of all smear-positive cases 
notifi ed during the intervention period (unpublished 
data).6 There was no control group without an inter-
vention, so for the purposes of this question the com-
parison of interest is the TB prevalence in the commu-
nities before and after the intervention, as assessed by 
prevalence surveys. This showed a 41% reduction over 
3 years, after adjusting for differences between the 
two surveys in HIV prevalence and demography. The 
reduction was similar in areas covered by the different 
interventions, although the cumulative yield of cases 
during the intervention was higher in the mobile van 
group. The population of the area increased by 10% 
over the study period, and Zimbabwe experienced a Ta
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but long-term trends in TB incidence are not pre-
sented. The pairing of the communities is not clear. 
Assuming they were paired in the order shown in the 
table, then communities of very unequal size were 
paired. It is not clear if the analysis took full account 
of the pairing of communities and the sizes of 
communities.

A study in the United States evaluated a pro-
gramme of mandatory screening and mandatory pro-
phylaxis and treatment as indicated for those want-
ing to use homeless shelters.78 Trends in TB in the 
whole district fell by almost 90% over 10 years. 
Statewide TB incidence or incidence in other areas 
shown were much lower, but showed no such fall. 
The study did not assess the effect of screening alone, 
and the population of the district was noted to have 
changed over the period due to gentrifi cation, which 
may have accounted for some of the fall.

DISCUSSION

This review assessed four potential benefi cial effects 
of screening for TB disease. The increase in TB cases 
and earlier diagnosis through screening could be con-
sidered intermediate outcomes. Reduction in morbid-
ity, mortality and transmission through earlier detec-
tion and detection of cases who would otherwise 
remain undiagnosed are the ultimate outcomes of in-
terest when assessing individual and community-level 
benefi ts. Despite extensive implementation of system-
atic TB screening during the last century, very few 
studies have primarily addressed mortality or trans-
mission, and only one (ZAMSTAR) has had a cluster-
randomised design that directly evaluated impact on 
TB epidemiology. The available evidence base is thus 
weak and shows little evidence of benefi t of system-
atic TB screening for individuals and communities. 

There is moderate evidence to suggest that screen-
ing increases the number of cases found in the short 
term. The extent depends on the setting and the meth-
ods used. In many settings, more than half the preva-
lent TB cases in the community are undiagnosed. Tar-
geting of some high-risk groups, or a combination of 
risk groups, can contribute a high proportion of 
cases, but targeting contacts did not contribute more 
than 9% of cases. It is possible that part of the im-
pact on case detection is due to the detection of addi-
tional false-positive TB diagnoses. The proportion of 
false-positive cases out of all cases detected is in-
versely correlated with TB prevalence, and target 
groups for screening typically have much lower TB 
prevalence than people tested through PCF. A high 
proportion of false-positives is particularly likely 
when the specifi city of the fi nal diagnostic test is sub-
optimal. The specifi city of sputum smear microscopy 
ranges between 93% and 100%.80–82

 There is moderate evidence to suggest that screen-
ing tended to fi nd cases earlier and with less severe 

period of political unrest, factors that may have infl u-
enced TB prevalence

The ZAMSTAR study, conducted in communities 
in Zambia and South Africa, was a 2 × 2 factorial 
trial comparing ECF, a household intervention, both 
or neither.21 The ECF sites received community mo-
bilisation and easy access to sputum collection points 
either at clinics or mobile outreach activities, aiming 
to return results within 48 h. In the household inter-
vention sites, households of TB patients were visited 
three times for education and screening for TB and 
HIV, and HIV-positive household members without 
active TB were offered isoniazid (INH) preventive 
therapy. The household intervention only directly 
saw 6% of individuals in the community. Outcomes 
assessed were TB prevalence from surveys, and M. tu-
berculosis infection incidence, assessed from tubercu-
lin conversion in children. As shown in Table 4, the 
household intervention, but not ECF, was associated 
with a reduction in TB prevalence. From the prelim-
inary results (Table 4), it seems that only 13% of 
patients in ECF communities were found directly 
through the ECF. The ZAMSTAR study has yet to be 
published. There were 24 communities with very var-
ied characteristics in two countries. Restricted ran-
domisation was used to improve balance between the 
trial arms.79 With only preliminary results available, 
full assessment is not possible.

A follow-up study was conducted in Cambodia 
2 years after a TB prevalence survey, to capture inci-
dent TB cases in community clusters screened for TB 
as part of the national survey.64 The standardised TB 
notifi cation ratio was 0.38 (95%CI 0.27–0.52) in 
communities included in the national TB prevalence 
survey, showing a two thirds reduction in notifi cation 
in the study areas. Cases identifi ed during the na-
tional TB prevalence survey were not included in the 
calculation of the standardised TB notifi cation ratio. 
It is thus not clear if screening really reduced the total 
number of TB notifi cations or whether it simply diag-
nosed these cases earlier. The method used to identify 
all individuals treated for TB who participated in the 
survey is not described. It is likely that some survey 
participants were not identifi ed in the TB register, re-
sulting in an underestimation of TB notifi cation 
among survey participants.

In Brazil, four matched pairs of communities were 
randomised: intervention communities received in-
tensive household screening of contacts, including 
TST and INH prophylaxis.25 Control communities 
received the standard DOTS package. Although this 
theoretically included referral of contacts for investi-
gation, this was thought to be rare in practice, and no 
data on contact tracing were available. Outcomes 
were assessed from registration data, with the denomi-
nator from the national census. Overall, TB notifi ca-
tions decreased by 10% in the intervention communi-
ties and increased by 5% in the control communities, 
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disease. This may partly be attributed to screening 
studies using more sensitive diagnostic methods than 
routine programmes, rather than screening per se. A 
recent study conducted in miners in South Africa com-
pared 6-monthly vs. 12-monthly CXR screening (not 
included in this review, as it did not have a ‘no screen-
ing intervention’ arm). TB cases detected in the 
6-monthly screening arm had less extensive disease 
and a lower TB-specifi c mortality compared to TB 
cases detected in the 12-monthly screening arm.83 
However, South African mines are a special setting, 
with high prevalence of both HIV and silicosis and a 
high risk of rapid progression to TB disease, as well 
as a background of ACF programmes with yearly 
CXR screening. It is therefore diffi cult to extrapolate 
these fi ndings to other settings. 

Treatment outcomes for those identifi ed through 
screening or passively were very similar in all studies. 
This is surprising, as patient characteristics were dif-
ferent and length-time bias is likely in all studies, but 
the results were consistent in varied settings with dif-
ferent proportions of successful treatment. However, 
only two studies reported initial default rates in ac-
tively and passively found cases.68,69 It is well docu-
mented that a high proportion of passively found cases 
die before initiating anti-tuberculosis treatment.68,74,75 
‘On treatment’ mortality in passively found cases 
might thus underestimate overall mortality due to sur-
vival bias. The reasons for initial default in cases iden-
tifi ed through screening might be different: they are 
less symptomatic and less likely to use health care.13,44 
The overall mortality in cases diagnosed through 
screening might therefore be lower than in cases di-
agnosed through PCF, but only one study identifi ed in 
this review provided data on overall mortality in adults. 
The South African trial in infants24 and the commu-
nity randomised trial in Ethiopia22 both showed simi-
lar outcomes in intervention and control arms. 

The evidence that screening in addition to PCF im-
pacts on TB epidemiology remains weak, but with an 
insuffi cient body of evidence to allow fi rm conclusions 
to be drawn about absence of effect. The ZAMSTAR 
study provides the most thorough assessment, in chal-
lenging circumstances of high HIV prevalence. The 
study evaluated two different interventions (respec-
tively TB household visits and community-wide ECF) 
using a factorial design, and reported a signifi cant re-
duction in undiagnosed TB at community level from 
the household intervention but not the ECF interven-
tion. The household intervention went beyond the 
usual remit of TB contact tracing, with multiple visits 
and a strong focus on HIV as well as TB prevention, 
but had direct contact with only 6% of the popula-
tion. Possible explanations include that the house-
hold intervention might have had extended benefi t 
beyond the household, through heightened aware-
ness. ECF interventions detected only a small propor-
tion of cases directly, and did not provide community 

TB screening as such, instead promoting early diag-
nosis through facility-based services; negative trial 
outcomes are therefore not necessarily generalisable 
to interventions using more intensive TB screening 
approaches. The study from Cambodia provides some 
evidence of reduced TB notifi cations among individu-
als who underwent intensive screening for TB, but 
the follow-up time in this study was short (2 years).64 
The study from Zimbabwe showed increased case-
notifi cation rates during the study period, with a 
41% reduction in TB prevalence following 3 years of 
implementation of community-based TB case fi nding; 
however, this was based on a before-after compari-
son with no non-intervention group to control for 
secular trends.6

The main limitations of this review include a search 
strategy starting from a previously conducted review 
and high heterogeneity in screening algorithms, study 
setting and population. We supplemented the search 
strategy by contacting experts in the fi eld and authors 
and by conducting additional, more targeted searches. 
We adopted a narrative approach to account for the 
heterogeneity of study designs and settings, and only 
conducted a meta-analysis to calculate pooled risk 
ratios for treatment outcome. Studies showing nega-
tive or no effect of screening are less likely to be pub-
lished. This is especially true for studies assessing the 
additional yield of screening and/or comparing treat-
ment outcomes in actively found cases, and therefore 
publication bias might have infl uenced the results. 

In conclusion, the evidence of individual and 
community-level benefi ts of systematic screening is 
remarkably limited, given the high public health sig-
nifi cance, long history and scale on which this ap-
proach has been implemented in the past. Large clus-
ter randomised trials, such as the ZAMSTAR study, 
with long-term follow-up, would be needed to pro-
vide more evidence for such a benefi t if indeed it ex-
ists, ideally including studies that evaluate a range of 
interventions with different screening intensities in 
different epidemiological settings. In the meantime, 
more rigorous and consistent reporting of TB notifi -
cation and mortality rates over prolonged periods of 
time in settings where large-scale screening pro-
grammes have been implemented should be encour-
aged, together with the capture of the mode of de-
tection and other variables to support TB impact 
assessment. Furthermore, a better understanding of 
the magnitude of initial defaulting within national 
TB programmes is needed. This could be facilitated 
by including initial defaulters in the routine TB noti-
fi cation registers. 

Confl ict of interest: none declared.

References
 1 World Health Organization. WHO Three I’s Meeting: intensi-

fi ed case fi nding, isoniazid preventive therapy and TB infection 



444 The  International  Journal  of  Tuberculosis  and  Lung  Disease

control for people living with HIV. Geneva, Switzerland: WHO, 
2008.

 2 World Health Organization. Guidelines for intensifi ed tubercu-
losis case-fi nding and isoniazid preventive therapy for people 
living with HIV in resource-constrained settings. Geneva, Swit-
zerland: WHO, 2011.

 3 Williams G, Alarcon E, Jittimanee S, et al. Best practice for the 
care of patients with tuberculosis: a guide for low-income 
countries. Paris, France: International Union Against Tubercu-
losis and Lung Disease, 2007.

 4 World Health Organization. Guidance for national tuberculo-
sis programmes on the management of tuberculosis in children. 
WHO/HTM/TB/2006.371. Geneva, Switzerland: WHO, 2006.

 5 Rieder H. Interventions for TB control and elimination. Paris, 
France: International Union Against Tuberculosis and Lung 
Disease, 2002.

 6 Corbett E L, Bandason T, Duong T, et al. Comparison of two 
active case-fi nding strategies for community-based diagnosis of 
symptomatic smear-positive tuberculosis and control of infec-
tious tuberculosis in Harare, Zimbabwe (DETECTB): a cluster-
randomised trial. Lancet 2010; 376: 1244–1253.

 7 Golub J E, Mohan C I, Comstock G W, Chaisson R E. Active 
case fi nding of tuberculosis: historical perspective and future 
prospects. Int J Tuberc Lung Dis 2005; 9: 1183–1203.

 8 World Health Organization Stop TB Department. Scoping 
meeting for the development of guidelines on screening for ac-
tive TB. Geneva, Switzerland: WHO, 2011.

 9 Government of Cambodia. National TB prevalence survey. 
Phnom Penh, Cambodia: National Tuberculosis Control Pro-
gramme, 2002.

 10 Hoa N B, Sy D N, Nhung N V, Tiemersma E W, Borgdorff 
M W, Cobelens F G. National survey of tuberculosis prevalence 
in Viet Nam. Bull World Health Organ 2010; 88: 273–280.

 11 Tupasi T E, Radhakrishna S, Rivera A B, et al. The 1997 
N ationwide Tuberculosis Prevalence Survey in the Philippines. 
Int J Tuberc Lung Dis 1999; 3: 471– 477.

 12 Khan A J, Khowaja S, Khan F S, et al. Engaging the private sec-
tor to increase tuberculosis case detection: an impact evalua-
tion study. Lancet Infect Dis 2012; 12: 608–616.

 13 Kranzer K, Lawn S D, Meyer-Rath G, et al. Feasibility, yield, 
and cost of active tuberculosis case fi nding linked to a mobile 
HIV service in Cape Town, South Africa: a cross-sectional 
study. PLoS Med 2012; 9: e1001281.

 14 Shapiro A, Golub J E. Systematic review of number needed to 
screen (NNS) in selected risk groups with different screening 
approaches. Scoping meeting for the development of guidelines 
on screening for active TB, 31 May–1 June 2011. Geneva, 
Switzerland: WHO Stop TB Department, 2011.

 15 Guyatt G H, Oxman A D, Vist G, et al. GRADE guidelines: 4. 
Rating the quality of evidence—study limitations (risk of bias). 
J Clin Epidemiol 2011; 64: 407– 415.

 16 Balshem H, Helfand M, Schunemann H J, et al. GRADE guide-
lines: 3. Rating the quality of evidence. J Clin Epidemiol 2011; 
64: 401– 406.

 17 Guyatt G H, Oxman A D, Kunz R, et al. GRADE guidelines: 8. 
Rating the quality of evidence—indirectness. J Clin Epidemiol 
2011; 64: 1303–1310.

 18 Ottmani S, Zignol M, Bencheikh N, Laasri L, Blanc L, Mah-
jour J. TB contact investigations: 12 years of experience in the 
National TB Programme, Morocco, 1993–2004. East Mediterr 
Health J 2009; 15: 494–503.

 19 Krivinka R, Drapela J, Kubik A, et al. Epidemiological and 
clinical study of tuberculosis in the district of Kolin, Czecho-
slovakia. Second report (1965–1972). Bull World Health  Organ 
1974; 51: 59–69.

 20 Meijer J, Barnett G D, Kubik A, Styblo K. [Identifi cation of 
sources of infection]. Bull Int Union Tuberc 1971; 45: 5–54. 
[French]

 21 Ayles H. A household-based HIV and TB intervention increases 

HIV testing in households and reduces prevalence of TB at the 
community level: the ZAMSTAR community randomized trial. 
19th Conference of Retroviruses and Opportunistic Infections, 
Seattle, WA; USA, 5–8 March 2012. http://www.retrocon 
 ference.org/2012b/Abstracts/45440.htm Accessed January 2013.

 22 Shargie E B, Morkve O, Lindtjorn B. Tuberculosis case-fi nding 
through a village outreach programme in a rural setting in 
southern Ethiopia: community randomized trial. Bull World 
Health Organ 2006; 84: 112–119.

 23 Datiko D G, Lindtjorn B. Health extension workers improve 
tuberculosis case detection and treatment success in southern 
Ethiopia: a community randomized trial. PLoS ONE 2009; 4: 
e5443.

 24 Moyo S, Verver S, Hawkridge A, et al. Tuberculosis case fi nd-
ing for vaccine trials in young children in high-incidence set-
tings: a randomised trial. Int J Tuberc Lung Dis 2012; 16: 
185–191.

 25 Miller A C, Golub J E, Cavalcante S C, et al. Controlled trial of 
active tuberculosis case fi nding in a Brazilian favela. Int J 
 Tuberc Lung Dis 2010; 14: 720–726.

 26 Shargie E B, Yassin M A, Lindtjørn B. Prevalence of smear-
positive pulmonary tuberculosis in a rural district of Ethiopia. 
Int J Tuberc Lung Dis 2006; 10: 87–92.

 27 Yimer S, Holm-Hansen C, Yimaldu T, Bjune G. Evaluating an 
active case-fi nding strategy to identify smear-positive tubercu-
losis in rural Ethiopia. Int J Tuberc Lung Dis 2009; 13: 1399–
1404.

 28 Amare D, Abebe G, Apers L, et al. Prevalence of pulmonary TB 
and HIV among TB suspects in rural community in Southwest 
Ethiopia. 41st World Conference on Lung Health of the Inter-
national Union Against Tuberculosis and Lung Disease, Berlin, 
Germany, 11–15 November 2010. Int J Tuberc Lung Dis 2010; 
14 (Suppl 2): S182. [Abstract]

 29 Tadesse T, Demissie M, Berhane Y, Kebede Y, Abebe M. Two-
thirds of smear-positive tuberculosis cases in the community 
were undiagnosed in northwest Ethiopia: population based 
cross-sectional study. PLoS ONE 2011; 6: e28258.

 30 Bjerregaard-Andersen M, da Silva Z J, Ravn P, et al. Tuberculo-
sis burden in an urban population: a cross sectional tuberculosis 
survey from Guinea Bissau. BMC Infect Dis 2010; 10: 96.

 31 van’t Hoog A H, Laserson K F, Githui W A, et al. High preva-
lence of pulmonary tuberculosis and inadequate case fi nding in 
rural western Kenya. Am J Respir Crit Care Med 2011; 183: 
1245–1253.

 32 Wood R, Middelkoop K, Myer L, et al. Undiagnosed tubercu-
losis in a community with high HIV prevalence: implications 
for tuberculosis control. Am J Respir Crit Care Med 2007; 
175: 87–93.

 33 Middelkoop K, Bekker L G, Myer L, et al. Antiretroviral ther-
apy and TB notifi cation rates in a high HIV prevalence South 
African community. J Acquir Immune Defi c Syndr 2011; 56: 
263–269.

 34 Guwatudde D, Zalwango S, Kamya M R, et al. Burden of 
 tuberculosis in Kampala, Uganda. Bull World Health Organ 
2003; 81: 799–805.

 35 Sekandi J N, Neuhauser D, Smyth K, Whalen C C. Active case 
fi nding of undetected tuberculosis among chronic coughers in 
a slum setting in Kampala, Uganda. Int J Tuberc Lung Dis 
2009; 13: 508–513.

 36 Corbett E L, Bandason T, Cheung Y-B, et al. Prevalent infec-
tious tuberculosis in Harare, Zimbabwe: burden, risk factors 
and implications for control. Int J Tuberc Lung Dis 2009; 13: 
1231–1237.

 37 Borgdorff M W. New measurable indicator for tuberculosis 
case detection. Emerg Infect Dis 2004; 10: 1523–1528.

 38 Hong Y P, Kim S J, Bai J Y, Lew W J, Lee E G. Twenty-year 
trend of chronic excretors of tubercle bacilli based on the na-
tionwide tuberculosis prevalence surveys in Korea, 1975–1995. 
Int J Tuberc Lung Dis 2000; 4: 911–919.



General  benefits  of  active  case  finding 445

 39 Department of Health, Ministry of Health. Report on national 
TB prevalence survey, 2009–2010. Yangon, Myanmar: Minis-
try of Health, 2011.

 40 Phuanukoonnon S, Mueller I, Usurup J, Siba P. Burden of tu-
berculosis and health seeking behaviours of people with pro-
longed cough in rural PNG. 41st World Conference on Lung 
Health of the International Union Against Tuberculosis and 
Lung Disease, Berlin, Germany, 11–15 November 2010. Int J 
Tuberc Lung Dis 2010; 14 (Suppl 2): S386. [Abstract]

 41 Gonzalez-Ochoa E, Brooks J L, Matthys F, Caliste P, Armas L, 
Van der Stuyft P. Pulmonary tuberculosis case detection through 
fortuitous cough screening during home visits. Trop Med Int 
Health 2009; 14: 131–135.

 42 García-García Ma. de Lourdes, Palacios-Martínez M, Ponce-
de-León A, et al. The role of core groups in transmitting Myco-
bacterium  tuberculosis in a high-prevalence community in 
Southern Mexico. Int J Tuberc Lung Dis 2000; 4: 12–17.

 43 Aneja K S, Seetha M A, Shunmuganandan V C, Samuel R. Ac-
tive case fi nding in tuberculosis as a component of primary 
health care. Indian J Tuberc 1984; 31: 65–73.

 44 Santha T, Renu Garg, Frieden T R, et al. Are community sur-
veys to detect tuberculosis in high prevalence areas useful? Re-
sults of a comparative study from Tiruvallur District, South 
India. Int J Tuberc Lung Dis 2003; 7: 258–265.

 45 Harper I, Fryatt R, White A. Tuberculosis case fi nding in re-
mote mountainous areas—are microscopy camps of any value? 
Experience from Nepal. Tubercle Lung Dis 1996; 77: 384–
388.

 46 Lee M S-N, Leung C-C, Kam K-M, et al. Early and late tuber-
culosis risks among close contacts in Hong Kong. Int J Tuberc 
Lung Dis 2008; 12: 281–287.

 47 Capewell S, Leitch A G. The value of contact procedures for 
tuberculosis in Edinburgh. Br J Dis Chest 1984; 78: 317–329.

 48 Ormerod L P. Results of tuberculosis contact tracing: Black-
burn 1982–90. Respir Med 1993; 87: 127–131.

 49 Jereb J, Etkind S C, Joglar O T, Moore M, Taylor Z. Tuberculo-
sis contact investigations: outcomes in selected areas of the 
United States, 1999. Int J Tuberc Lung Dis 2003; 7 (Suppl 3): 
S384–S390.

 50 Shetty P V D, Granich R M, Patil A B, et al. Cross-referral be-
tween voluntary HIV counselling and testing centres and TB 
services, Maharashtra, India, 2003–2004. Int J Tuberc Lung 
Dis 2008; 12 (Suppl 1): S26–S31.

 51 de Vries G, van Hest R A, Richardus J H. Impact of mobile ra-
diographic screening on tuberculosis among drug users and 
homeless persons. Am J Respir Crit Care Med 2007; 176: 201–
207.

 52 den Boon S, Verver S, Lombard C J, et al. Comparison of symp-
toms and treatment outcomes between actively and passively 
detected tuberculosis cases: the additional value of active case 
fi nding. Epidemiol Infect 2008; 136: 1342–1349.

 53 LoBue P A, Moser K S. Screening of immigrants and refugees 
for pulmonary tuberculosis in San Diego County, California. 
Chest 2004; 126: 1777–1782.

 54 Eang M T, Satha P, Yadav R P, et al. Early detection of tubercu-
losis through community-based active case fi nding in Cambo-
dia. BMC Public Health 2012; 12: 469.

 55 Wang P D, Lin R S. Tuberculosis transmission in the family. J 
Infect 2000; 41: 249–251.

 56 Verver S, Bwire R, Borgdorff M W. Screening for pulmonary 
tuberculosis among immigrants: estimated effect on severity of 
disease and duration of infectiousness. Int J Tuberc Lung Dis 
2001; 5: 419– 425.

 57 Ross J D, Reid K D G, Jamieson A. Pulmonary tuberculosis in 
the common hostel population. Update 1977; 15: 167–174.

 58 Capewell S, France A J, Anderson M, Leitch A G. The diag-
nosis and management of tuberculosis in common hostel 
dwellers. Tubercle 1986; 67: 125–131.

 59 Story A, Welfare R, Abubakar I, Watson J M, Hayward A C. 

Targeted mobile digital radiography to reduce diagnostic delay 
for tuberculosis among hard to reach groups. 39th World Con-
ference on Lung Health of the International Union Against 
 Tuberculosis and Lung Disease, Paris, France, 16–20 October 
2008. Int J Tuberc Lung Dis 2008; 12 (Suppl 2): S143. 
[ Abstract]

 60 Agizew T B, Arwady M A, Yoon J C, et al. Tuberculosis in 
 asymptomatic HIV-infected adults with abnormal chest radio-
graphs screened for tuberculosis prevention. Int J Tuberc Lung 
Dis 2010; 14: 45–51.

 61 Koffi  N, Ngom A K, Aka-Danguy E, Séka A, Akoto A, Fadiga 
D. Smear positive pulmonary tuberculosis in a prison setting: 
experience in the penal camp of Bouaké, Ivory Coast. Int J 
 Tuberc Lung Dis 1997; 1: 250–253.

 62 Harries A D, Nyirenda T E, Yadidi A E, Gondwe M K, Kwan-
jana J H, Salaniponi F M. Tuberculosis control in Malawian 
prisons: from research to policy and practice. Int J Tuberc Lung 
Dis 2004; 8: 614–617.

 63 Cassels A, Heineman E, LeClerq S, Gurung P K, Rahut C B. 
Tuberculosis case-fi nding in eastern Nepal. Tubercle 1982; 63: 
175–185.

 64 Okada K, Onozaki I, Yamada N, et al. Epidemiological impact 
of mass tuberculosis screening: a 2-year follow-up after a na-
tional tuberculosis prevalence survey. Int J Tuberc Lung Dis 
2012; 16: 1619–1624.

 65 Yagi T, Yamagishi F, Sasaki Y, et al. [Clinical review of patients 
with pulmonary tuberculosis who were detected by the screen-
ing of homeless persons admitted in the shelter facilities]. Kek-
kaku 2006; 81: 371–374. [Japanese]

 66 Manalo F, Tan F, Sbarbaro J A, Iseman M D. Community-based 
short-course treatment of pulmonary tuberculosis in a devel-
oping nation. Initial report of an eight-month, largely intermit-
tent regimen in a population with a high prevalence of drug 
resistance. Am Rev Respir Dis 1990; 142(6 Pt 1): 1301–1305.

 67 Keane V P, O’Rourke T F, Bollini P, Pampallona S, Siem H. 
Prevalence of tuberculosis in Vietnamese migrants: the experi-
ence of the Orderly Departure Program. Southeast Asian J 
Trop Med Public Health 1995; 26: 642–647.

 68 Gopi P G, Chandrasekaran V, Subramani R, Narayanan P R. 
Failure to initiate treatment for tuberculosis patients diagnosed 
in a community survey and at health facilities under a DOTS 
programme in a district of South India. Indian J Tuberc 2005; 
52: 153–156.

 69 Balasubramanian R, Garg R, Santha T, et al. Gender disparities 
in tuberculosis: report from a rural DOTS programme in South 
India. Int J Tuberc Lung Dis 2004; 8: 323–332.

 70 Harries A D, Rusen I D, Chiang C-Y, Hinderaker S G, Enarson 
D A. Registering initial defaulters and reporting on their treat-
ment outcomes. Int J Tuberc Lung Dis 2009; 13: 801–803.

 71 Botha E, Den Boon S, Verver S, et al. Initial default from tuber-
culosis treatment: how often does it happen and what are the 
reasons? Int J Tuberc Lung Dis 2008; 12: 820–823.

 72 Botha E, den Boon S, Lawrence K-A, et al. From suspect to 
patient: tuberculosis diagnosis and treatment initiation in 
health facilities in South Africa. Int J Tuberc Lung Dis 2008; 
12: 936–941.

 73 Buu T N, Lönnroth K, Quy H T. Initial defaulting in the Na-
tional Tuberculosis Programme in Ho Chi Minh City, Vietnam: 
a survey of extent, reasons and alternative actions taken fol-
lowing default. Int J Tuberc Lung Dis 2003; 7: 735–741.

 74 Sai Babu B, Satyanarayana A V V, Venkateshwaralu G, et al. 
Initial default among diagnosed sputum smear-positive pulmo-
nary tuberculosis patients in Andhra Pradesh, India. Int J 
 Tuberc Lung Dis 2008; 12: 1055–1058.

 75 Glynn J R, Warndorff D K, Fine P E, Munthali M M, Sichone 
W, Ponnighaus J M. Measurement and determinants of tuber-
culosis outcome in Karonga District, Malawi. Bull World 
Health Organ 1998; 76: 295–305.

 76 Churchyard G J, Kleinschmidt I, Corbett E L, Murray J, Smit J, 



446 The  International  Journal  of  Tuberculosis  and  Lung  Disease

De Cock K M. Factors associated with an increased case-fatality 
rate in HIV-infected and non-infected South African gold min-
ers with pulmonary tuberculosis. Int J Tuberc Lung Dis 2000; 
4: 705–712.

 77 Cavalcante S C, Durovni B, Barnes G L, et al. Community-
 randomized trial of enhanced DOTS for tuberculosis control in 
Rio de Janeiro, Brazil. Int J Tuberc Lung Dis 2010; 14: 203–
209.

 78 Rendleman N J. Mandated tuberculosis screening in a com-
munity of homeless people. Am J Prev Med 1999; 17: 108–
113.

 79 Sismanidis C, Moulton L H, Ayles H, et al. Restricted random-
ization of ZAMSTAR: a 2 × 2 factorial cluster randomized 
trial. Clin Trials 2008; 5: 316–327.

 80 Steingart K R, Ng V, Henry M, et al. Sputum processing meth-
ods to improve the sensitivity of smear microscopy for tuber-
culosis: a systematic review. Lancet Infect Dis 2006; 6: 664–
674.

 81 Steingart K R, Henry M, Ng V, et al. Fluorescence versus con-
ventional sputum smear microscopy for tuberculosis: a system-
atic review. Lancet Infect Dis 2006; 6: 570–581.

 82 Cattamanchi A, Davis J L, Pai M, Huang L, Hopewell P C, 
Steingart K R. Does bleach processing increase the accuracy of 
sputum smear microscopy for diagnosing pulmonary tubercu-
losis? J Clin Microbiol 2010; 48: 2433–2439.

 83 Churchyard G J, Fielding K, Roux S, et al. Twelve-monthly ver-
sus six-monthly radiological screening for active case-fi nding 
of tuberculosis: a randomised controlled trial. Thorax 2011; 
66: 134–139.

 84 Middelkoop K, Bekker L G, Myer L, et al. Antiretroviral pro-
gram associated with reduction in untreated prevalent tuber-
culosis in a South African township. Am J Respir Crit Care 
Med 2010; 182: 1080–1085.

 85 Gopi P G, Subramani R, Sadacharam K, Narayanan P R. Yield 
of pulmonary tuberculosis cases by employing two screening 
methods in a community survey. Int J Tuberc Lung Dis 2006; 
10: 343–345.

 86 Hong Y P, Kim S J, Kwon D W, Chang S C, Lew W J, Han Y C. 
The sixth Nationwide Tuberculosis Prevalence Survey in Korea, 
1990. Tubercle Lung Dis 1993; 74: 323–331.



General  benefits  of  active  case  finding i

APPENDIX

Figure A PRISMA flow chart for derivation of studies included in the analysis. PRISMA = 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Table A.1 A Database search terms

Database Terms

PubMed/
Medline

(((“Mass Screening”[MeSH Terms] OR “Mass Chest 
X-Ray”[MeSH Terms] OR “contact tracing”[MeSH 
Terms] OR “health surveys”[MeSH Terms] OR “Cross-
Sectional Studies”[MeSH Terms] OR “Epidemiologic 
Studies”[MeSH Terms]) OR (“Mass Chest X Ray” OR 
“Mass Chest X-Rays” OR “Mass Screenings” OR 
“Mass screening” OR “Screenings” OR “screening” 
OR “health survey” OR “Cross-Sectional Studies” OR 
“Case-detection” OR “case finding” OR “active case 
finding” OR “contact tracing” OR “intensified case-
finding” OR “intensified case finding” OR “contact 
screening” OR “survey” OR “cross-sectional studies” 
OR “tuberculosis case-finding” OR “population 
screening” OR “prevalence studies”)) AND 
((“tuberculosis”[MeSH Terms] OR “tuberculosis” OR 
“Pulmonary Consumption” OR “Consumption, 
Pulmonary” OR “Pulmonary Phthisis” OR 
“Tuberculoses”) OR (“Mycobacterium 
tuberculosis”[MeSH terms]))) NOT (“animals”[MeSH 
Terms] NOT (“humans”[MeSH Terms] AND 
“animals”[MeSH Terms]))

EMBASE ‘tuberculosis’/exp OR ‘lung tuberculosis’/exp OR ‘lung 
tuberculosis’ OR ‘tuberculosis’ OR ‘pulmonary 
consumption’ OR ‘consumption, pulmonary’ OR 
‘pulmonary phthisis’ OR ‘tuberculoses’ AND 
(‘tuberculosis control’/exp OR ‘case finding’/exp OR 
‘mass radiography’/exp OR ‘mass screening’/exp OR 
‘contact examination’/exp OR ‘screening’/exp OR ‘mass 
radiography’ OR ‘mass screening’ OR ‘contact 
examination’ OR ‘population screening’ OR ‘mass 
roentgenologic screening’ OR ‘mass chest X ray’ OR 
‘mass chest X-rays’ OR ‘mass screenings’ OR ‘screenings’ 
OR ‘screening’ OR ‘health survey’ OR ‘cross-sectional 
studies’ OR ‘case-detection’ OR ‘case finding’ OR 
‘active case finding’ OR ‘contact tracing’ OR ‘intensified 
case-finding’ OR ‘intensified case finding’ OR ‘contact 
screening’ OR ‘cross-sectional’ OR ‘tuberculosis case-
finding’ OR ‘prevalence studies’) NOT (‘animal’/exp 
NOT (‘animal’/exp AND ‘human’/exp))

SCOPUS ((KEY(tuberculosis OR phthisis OR (pulmonary 
consumption))) OR (TITLE(tuberculosis OR phthisis OR 
(pulmonary consumption)))) AND (TITLE-ABS-
KEY(((“Mass Chest X Ray”) OR (“Mass Chest 
X-Rays”) OR (“Mass Screenings”) OR (“Mass 
screening”) OR (screenings) OR (screening) OR (“health 
survey”) OR (“Cross-Sectional Studies”) OR (“Case-
detection”) OR (“case finding”) OR (“active case 
finding”) OR (“contact tracing”) OR (“intensified case-
finding”) OR (“intensified case finding”) OR (“contact 
screening”) OR (“prevalence survey”) OR (“cross-
sectional studies”) OR (“population screening”) OR 
(“prevalence study”))))

B Conference abstract search terms

Conference Search terms

IAS/AIDS Tuberculosis; TB
Note: this search retrieved nearly 3500 fewer hits than 

a search that also included words attempting to 
limit to active case-finding.

The Union Case-finding; contact tracing; active

ATS Tuberculosis

IAS/AIDS = International AIDS Society/International AIDS Conference; The 
Union = International Union Against Tuberculosis and Lung Disease World 
Conference of Lung Health; ATS = American Thoracic Society International 
Conference.
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C O N T E X T E  :  Le dépistage de la tuberculose (TB) a pour 

objet d’améliorer la précocité de la détection des cas de 

TB. Le but ultime est d’améliorer les résultats chez les 

personnes atteintes de TB et de limiter la transmission 

de Mycobacterium tuberculosis dans la collectivité grâce 

à une amélioration de la détection des cas, à la réduction 

du délai de diagnostic et à la précocité du traitement. 

Avant de recommander des programmes de dépistage, 

on a besoin de preuves au sujet de leurs bénéfices à la 

fois au niveau individuel et au niveau de la collectivité.

M É T H O D E S  :  Nous avons mené une revue systématique 

de la littérature pour évaluer les preuves que le dépistage 

actif de la maladie TB 1) augmente initialement le 

nombre de cas de TB mis sous traitement antitubercu-

leux, 2) identifie les cas plus précocement dans le  décours 

de la maladie, 3) réduit la mortalité et la morbidité, et 

4) a un impact sur l’épidémiologie de la TB. 

R É S U LTAT S  :  Notre stratégie de recherche a permis 

d’identifier au total 28 798 publications. On en a éliminé 

27 087 lors de la sélection initiale et 1749 lors de la 

 revue du texte complet, avec persistance de 62 publica-

tions abordant au moins une des questions de l’étude. 

Le dépistage augmente le nombre de cas trouvés à court 

terme. Dans beaucoup de contextes, plus de la moitié 

des cas de TB prévalents dans la collectivité ne sont pas 

diagnostiqués. Le dépistage a tendance à trouver les cas 

plus précocement à un stade où la maladie est moins 

grave, mais ceci pourrait être attribué au fait que les 

études de dépistage des cas utilisent des méthodes de 

 diagnostic plus sensibles que les programmes de routine. 

Les résultats du traitement chez les personnes identifiées 

grâce à un dépistage actif sont similaires aux résultats 

du traitement chez ceux identifiés par un dépistage pas-

sif. Les études actuelles ne donnent pas suffisamment de 

preuves pour démontrer qu’un dépistage actif de la 

maladie TB a un impact sur l’épidémiologie de la TB. 

C O N C L U S I O N  :  Les bénéfices à la fois aux niveaux indi-

viduel et de la collectivité provenant d’un dépistage actif 

de la maladie TB restent incertains. Jusqu’ici, les béné-

fices d’un diagnostic plus précoce n’ont pas été démon-

trés tant pour les résultats pour le patient que pour la 

transmission dans la collectivité. 

M A R C O  D E  R E F E R E N C I A :   La detección sistemática de 

la tuberculosis (TB) busca optimizar la detección tem-

prana de los casos. La meta fundamental consiste en 

lograr desenlaces clínicos más favorables en las personas 

que sufren de TB y disminuir la transmisión de Myco-
bacterium tuberculosis en la comunidad, mediante la 

detección más eficaz de los casos, la disminución de los 

retrasos en el diagnóstico y el comienzo oportuno del 

tratamiento. Antes de recomendar programas de detec-

ción sistemática es preciso obtener datos sobre la utili-

dad que estos pueden ofrecer a escala individual y 

comunitaria. 

M É T O D O S :   Se llevó a cabo un análisis sistemático de las 

publicaciones científicas con el fin de buscar datos pro-

batorios que indiquen que la detección sistemática de la 

enfermedad tuberculosa contribuye a: 1) aumentar ini-

cialmente el número de casos de TB que comienzan el 

tratamiento; 2) detectar los casos en una etapa más tem-

prana de la enfermedad; 3) disminuir la mortalidad y la 

morbilidad; y 4) modificar las características epidemio-

lógicas de la TB. 

R E S U LTA D O S :   La estrategia de búsqueda puso en evi-

dencia 28 798 publicaciones. En el examen inicial se 

excluyeron 27 087 artículos y en el análisis del texto 

completo se eliminaron 1749, lo cual dejó un total de 

62 publicaciones que trataban como mínimo una de 

las preguntas analizadas. A corto plazo, la detección 

sistemática aumenta el número de casos diagnosticados. 

En muchos entornos, más de la mitad de los casos 

prevalentes en la comunidad pasan desapercibidos. Con 

la detección sistemática se observa una tendencia a dia-

gnosticar los casos en etapas más tempranas y con en-

fermedad menos grave, pero estas ventajas se pueden 

atribuir a los estudios de búsqueda de casos que aplican 

medios diagnósticos más sensibles que los utilizados en 

los programas corrientes. Los desenlaces terapéuticos de 

los casos reconocidos mediante la detección sistemática 

fueron equivalentes a los desenlaces de los pacientes 

diagnosticados mediante la búsqueda pasiva de casos. 

Hasta el presente, los estudios no aportan datos sufi-

 cientes que permitan afirmar que una detección 

sistemática activa de la TB tiene repercusiones en las 

características epidemiológicas de la enfermedad. 

C O N C L U S I Ó N :   No se han demostrado aún las ventajas 

individuales ni comunitarias de la detección activa de 

casos de TB. Hasta el momento no se ha establecido la 

utilidad del diagnóstico en una etapa más temprana, con 

respecto al desenlace clínico del paciente ni la transmi-

sión de la enfermedad.

R É S U M É

R E S U M E N
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