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Abstract

Background: Finding individuals with drug-resistant tuberculosis (DR-TB) isimportant to control the pandemic and improve
patient clinical outcomes. To our knowledge, systematic reviews assessing the effectiveness, cost-effectiveness, acceptability,
and feasibility of different DR-TB case-finding strategies to inform research, policy, and practice, have not been conducted and
the scope of primary research is unknown.

Objective: We therefore assessed the available literature on DR-TB case-finding strategies.

Methods: Welooked at systematic reviews, trias, qualitative studies, diagnostic test accuracy studies, and other primary research
that sought to improve DR-TB case detection specifically. We excluded studiesthat included patients seeking carefor tuberculosis
(TB) symptoms, patients already diagnosed with TB, or werelaboratory-based. We searched the academi ¢ databases of MEDLINE,
Embase, The Cochrane Library, Africa-Wide Information, CINAHL (Cumulated Index to Nursing and Allied Health Literature),
Epistemonikos, and PROSPERO (The International Prospective Register of Systematic Reviews) using no language or date
restrictions. We screened titles, abstracts, and full-text articlesin duplicate. Data extraction and analyses were carried out in Excel
(Microsoft Corp).

Results: We screened 3646 titles and abstracts and 236 full-text articles. We identified 6 systematic reviews and 61 primary
studies. Five reviews described the yield of contact investigation and focused on household contacts, airline contacts, comparison
between drug-susceptible tuberculosisand DR-TB contacts, and concordance of DR-TB profiles between index cases and contacts.
One review compared universal versus selective drug resistance testing. Primary studies described (1) 34 contact investigations,
(2) 17 outbreak investigations, (3) 3 airline contact investigations, (4) 5 epidemiological analyses, (5) 1 public-private partnership
program, and (6) an e-registry program. Primary studieswere all descriptive and included cross-sectional and retrospective reviews
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of program data. No trials were identified. Data extraction from contact investigations was difficult due to incomplete reporting

of relevant information.
Conclusions:

Existing descriptive reviews can be updated, but there is a dearth of knowledge on the effectiveness,

cost-effectiveness, acceptability, and feasibility of DR-TB case-finding strategies to inform policy and practice. Thereisalso a
need for standardization of terminology, design, and reporting of DR-TB case-finding studies.

(JMIR Public Health Surveill 2024;10:e46137) doi: 10.2196/46137
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Introduction

With the emergence of Mycobacterium tuberculosis strains
resistant to first-line antitubercul osis drugs, strategiesto control
tuberculosis (TB) have become even more challenging [1]. It
is estimated that almost half a million people developed
rifampicin-resistant TB, of which 78% had multidrug-resistant
tuberculosis (MDR-TB) in 2019 [2]. Although drug-resistant
tuberculosis (DR-TB) is not as prevalent as drug-susceptible
tuberculosis (DS-TB), it ismore difficult to diagnose, treatment
is longer and more toxic, outcomes are worse, and costs are
higher.

Finding individuals with DR-TB and initiating treatment as
early as possible is important to improve patient clinical
outcomes and to break the chain of transmission to help control
the pandemic. Despite new diagnostic technologies, only athird
of the estimated number of people who developed DR-TB
initiated treatment in 2020 [3].

TB can be detected after the patient presents passively to health
services or follows one of several different screening pathways
depending on the case-finding strategy of a TB program [4].
Pathways can also be enhanced through several activities such
as health promotion in the community, improved accessto TB
diagnostic services, or training of health workers to identify
presumptive TB at general health services. Multiple activities
often result in complex interventions and heterogeneous trials
that are difficult to meta-analyze in systematic reviews[5,6].

To our knowledge, systematic reviews assessing the
effectiveness, cost-effectiveness, acceptability, and feasibility
of different DR-TB case-finding strategies to inform research,
policy, and practice, have not been conducted and it isunknown

https://publichealth.jmir.org/2024/1/e46137

whether enough research exists to conduct such reviews. It is
also unknown whether case-finding strategies are similar for
DR-TB and DS-TB and whether we can draw on findings from
DS-TB reviews to inform decisions on DR-TB case-finding
strategies.

Scoping reviews are useful for scoping the literature and to
clarify concepts|[7,8]. We therefore conducted a scoping review
to assesswhether enough research existsfor asystematic review,
to identify priority questions for such areview, and to clarify
which case-finding strategies exist for DR-TB specifically.

Methods

Reporting Guidelines and Protocol

The Arksey and O’ Malley framework [9], Levac et al [10], and
the Joanna Briggs Institute scoping review methodology [8]
guided methods for this scoping review. Thereview isreported
according to the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for Scoping
Reviews) [11]. See Multimedia Appendix 1 for the completed
PRISMA-ScR checklist. The protocol for this review was
published in IMIR Research Protocols[12].

Defining the Research Question

The question for our review was, what literature is available on
DR-TB case finding and which case-finding strategies are
described? We looked at studies that had sought to improve
DR-TB case detection.

Eligibility Criteria
Textbox 1 lists the inclusion and exclusion criteria for
participants, concept, outcome, context, and study design.
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Textbox 1. Eligibility criteria.

Inclusion criteria

Exclusion criteria

Participants

Participate regardless of symptoms, for example, contacts, people living with HIV attending HIV care, whole communities
Concept/Intervention

Strategies aiming to improve or enhance participants’ pathways to drug-resistant tuberculosis (DR-TB) case detection specifically
Outcome

Patients diagnosed with tuberculosis (TB)

Context

Community

Primary, secondary, or tertiary care

Study design

Primary studies

Systematic reviews

Qualitative studies, where the experiences of individuals who receive the intervention or those who provide the intervention are investigated
Studies of diagnostic test accuracy if the study describes a DR-TB screening strategy

Trials comparing different screening or diagnostic tools within a DR-TB case-finding intervention

Participants

Patients with TB symptoms seeking care

Patients diagnosed with TB

Laboratory samples/isolates

Concept/Intervention

Intervention strategies aiming to improve TB case finding in general, even if they do report the yield of people with DR-TB
Outcome

No report of patients diagnosed with TB

Context

Laboratory based

Study design

Meta-reviews (review of reviews)

Narrative reviews

Editorias

Opinion articles

Meeting summaries

Guidelines

Prevalence surveys, except if the survey includes an intervention strategy to find individuals with DR-TB specifically
Conference abstracts

Identifying Relevant Studies

no language or date restrictions. These searches were conducted
on August 31, 2021, and after an initial peer review of this

With assistance from aninformation specialist, we searchedthe  article, an updated search was conducted on January 11, 2024.
academic databases of MEDLINE (PubMed), Embase (Ovid),

The Cochrane Library, Africa:Wide Information (EBSCOhost), | € search string included combinations P_f the following 3
CINAHL (EBSCOhost), Epistemonikos, and PROSPERO (The  domains, that are (1) terms related to *TB"; (2) terms related

International Prospective Register of Systematic Reviews) using

to “drug resistance”; and (3) terms related to “case finding,”
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“case detection,
“contact tracing.”

screening,” “contact investigation,” and

Search strategies from each el ectronic database are detailed per
search date in Multimedia Appendix 2.

Study Selection

We used Rayyan systematic review software [13] to screen
titles, abstracts, and full-text articles. Decisions were blinded,
except when reviewing conflicts. Reviewers screened abstracts
in duplicate for inclusion. Conflicts were resolved through
discussion. Full-text articles were also screened in duplicate.

Textbox 2. Information collected on each study.

van Wyk et al

Disagreements were resolved through discussion to determine
final inclusion.

Charting the Data

We devel oped adata extraction form in Excel (Microsoft Corp).
The data extraction form was applied to all primary research
reports to collect standard information on each study. Textbox
2 lists the information that was collected.

Onereviewer extracted datafrom included papers and asecond
reviewer (SSYW) checked the extracted data. Reviewers met
regularly to determine whether their approach was consistent
and in line with the research question.

« Authors, journa, year of publication

«  Aimor purpose of the research

o Study design
o  Country
e Income

o  Tuberculosis prevalence
o HIV prevalence
o Urban or rural setting

o Participants
« Age

e S

. HIV status

«  Other reported risk factors

«  Target group and how the group was identified if applicable
o Interventions

o All components (activities) of the intervention

o Typesof providers

«  Screening and diagnostic tools used

«  Treatment support, including preventive therapy

o Outcomes assessed

Collating, Summarizing, and Reporting the Results

We provide a narrative report with supporting tables to
summarize the data. Table 1 contains definitions we used in
charting, collating, summarizing, and reporting our results.

A systems-based logic model developed from a synthesis of
DSTB case-finding strategies (Figure 1) was used as a

https://publichealth.jmir.org/2024/1/e46137

framework to describe different strategies and resulting
pathways (care-seeking pathways or screening pathways).

Quality appraisal was not conducted, because thisis a scoping
review and our interest is in the existing evidence base,
regardless of study design and quality.
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Table 1. Definitions.

Terms

Definitions

DR-TB?

Systematic screening for TBY dis-
ease

A screening tool

A diagnostic tool

TB symptom

Care seeking
TB care seeking
A risk group

A clinical risk group
Presumptive TB
Passive case finding

Passive casefinding with an element
of systematic screening or triage

Enhanced case finding

Active case finding

Intensified case finding

All types of DR-TB that include DR-TB with resistance to one first-line drug, M DR—TBb, XDR-TBE, and any
other DR-TB reported by the authors.

“The systematic identification of people with suspected (presumptive) TB disease, in a predetermined target
group, using tests, examinations, or other proceduresthat can be applied rapidly. Among those screened positive,
the diagnosis needs to be established by one or several diagnostic tests and additional clinical assessments,
which together have high accuracy.” [14]

Tests, examinations, or other procedures used for systematic screening for TB disease. Examples of TB

screening toolsinclude a structured symptom-based questionnaire, CXRE, or an algorithm [4]. Algorithms may
include sequential or parallel tests. With sequential tests, only those who screen positivewith theinitial test receive
asecond test. With parallel tests, those who screen positive on any of the tests are regarded as screen positives.

Tests, examinations, or other procedures used to establish adiagnosis of TB disease in people identified with
presumptive TB. Examples of TB diagnostic toolsincludeaclinical algorithm, sputum smear microscopy, X pert
MTB/RIF (Cepheid Inc), or culture [4].

Any TB symptom, for example, cough, fever, night sweats, weight loss, or combination of TB symptoms as
defined by the study authors.

People seeking care for a perceived health problem.
People seeking care for TB symptoms specifically.

Any group of people in whom the prevalence or incidence of TB is significantly higher than in the general
population. Examples of risk groupsinclude awhole population within ageographical areaor TB contacts[15].

Individuals diagnosed with a specific disease or condition that increases their risk for TB, for example, people
living with HIV (PLHIV).

Presumptive TB is identified when a provider identifies a patient with suspected TB disease. In the context of
screening, a person who screens positive is a patient with presumptive TB.

Care-seeking pathway without TB screening, that is, the green and black dashed pathwaysin Figure 1 [16].
TB screening at general health services, that is, the green pathway in Figure 1.

TB health promotion with or without TB screening.

TB screening at TB screening services or at home, work, or school, that is, the blue and orange pathwaysin
Figure 1.

If the target group is TB contacts, this can also be referred to contact tracing or contact investigation.
TB screening of aclinical risk group, for example, people living with HIV (ie, the gray pathway in Figure 1).

3DR-TB: drug-resistant tuberculosis.

b\MDR-TB: multidrug-resistant tuberculosis.
CX DR-TB: extensively drug-resistant tubercul osis.

4TB: tuberculosis.
€CXR: chest radiography.
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Figurel. A systems-based logic model depicting types of services and associated pathways to tuberculosis (TB) case detection [16].
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(Figure 2) for inclusion. We divided primary studies into 6

Overview of the Available Literature

We screened 3646 titles and abstracts and 236 full-text articles.
We identified 6 systematic reviews and 61 primary studies
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more detail below. Table 2 gives an overview of the categories

and references to further detail.
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Figure2. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Table 2. Overview of categories into which included studies were divided.

Type of study Articles Further detail
Systematic reviews n=6 Table 3
Primary studies (N=61)
Close- or household-contact investigations n=34 (56%) Multimedia Appendix 3 and Table 4
Outbreak investigations n=17 (28%) Table5
Airline contact investigations n=3 (5%)
Epidemiological analyses n=5 (8%)
Public-private partnership program n=1 (2%)
E-registry program n=1 (2%)

Systematic Reviews

Weidentified 6 systematic reviews. Outcomes were descriptive
and none of the reviews identified any randomized controlled
trials. In 5 of the 6 reviews, the date of the last search was more
than 5 years ago (Table 3). In reviews with the yield of TB

https://publichealth.jmir.org/2024/1/e46137

RenderX

disease as an outcome, the denominator was reported as the
number of contacts evaluated or screened; however, specific
definitionsfor “evaluated” or “screened” were not reported and
the yield for a specific screening or diagnostic strategy is
unknown.
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van Wyk et al

Review Primary outcome Date of |ast search
Abubakar [17] Number of contacts screened, and number of individuals with TB2infection and TB disease November 2009
identified
Fox etal [18] Yield of TB disease and TB infection for both DS-TBP and DR-TBC source cases October 2011
Shah et a [19] Yield of TB infection and TB disease in contacts of DR-TB source cases December 2011
Kodamaeet al [20] Relative risk ratio of TB diseasein DS-TB contacts compared with DR-TB contacts Not reported
Svadzian et d [21] Proportion of casesfrom those eval uated through universal testing (all individualsinthestudy  June 2019
received DST d) and those eval uated through selective testing (only the high-risk group received
DST)
Chiang et a [22] Percentage of secondary cases whose Mycobacterium tuberculosis strainswere resistant to  July 2018

the same drugs as strains from the index cases

TB: tuberculosis.

bDS-TB: drug-susceptible tuberculosis.
’DR-TB: drug-resistant tuberculosis.
dpsT: drug-susceptibility testing.

Primary Studies

We identified 61 primary studies that were not included in any
of the above reviews. Primary studies were descriptive and
included cross-sectional studies, prospective studies, and
retrospective reviews of program data. No trialswereidentified.
Thirty-four studies were close-contact or household-contact
investigations, 17 were outbreak investigations, 3 were airline
contact investigations, 5 were epidemiological analyses, 1
described a private-public partnership program, and 1 assessed
thefeasibility and acceptability of an e-registry program (Table
2). Case-finding pathways were seldom described clearly, for
example, whether contacts wereinvited for screening regardless
of symptoms (Figure 1, blue pathway), whether all contacts
were screened for TB at home (Figure 1, orange pathway), or
whether those who experienced TB symptoms were invited for
further tests (Figure 1, black dashed pathway).

Close-Contact or Household-Contact | nvestigations

Countrieswhere contact i nvestigations were conducted included
South Africa(n=6), India(n=5), Pakistan (n=4), Austrdia(n=2),
the United States (n=1), Ethiopia (n=2), Myanmar (n=2),
Thailand (n=1), France (n=1), Vietham (n=1), Papua New
Guinea(n=1), Armenia(n=1), the United Kingdom (n=1), Spain
(n=1), South Korea (n=1), Oman (n=1), and Tgjikistan (n=1).
Two multicountry studieswere conducted in Botswana, Brazil,
Haiti, Kenya, Peru, South Africa, and Thailand. Dataextraction
from contact investigations was difficult due to incomplete

https://publichealth.jmir.org/2024/1/e46137

reporting of relevant information, such as the total number of
source cases or the number of casestested for drug susceptibility
(Table 4). Screening and diagnostic toolswere not well reported
and often lacked consistent or standardized use. Although
investigations focused on contacts who had been exposed to
DR-TB, drug-susceptibility testing (DST) was seldom reported.
Case-finding pathways were also not clearly described. Some
contacts were followed up over 1-2 years and some were only
evaluated at baseline. Lack of or inconsistent reporting of this
relevant dataresultsin an unknown or inconsistent denominator
when calculating the yield of screening the contacts of
individuals with TB and makesiit challenging to pool results or
compare different case-finding strategies. There was also little
consistency in the use of definitions. Source cases were often
defined as “registered MDR-TB or extensively drug-resistant
tuberculosis (XDR-TB) cases” without knowledge of how they
were diagnosed. Severa different definitionsfor “close contact”
or “household contact” were reported. Some definitions were
broad, for example, “people living with or having regular daily
interaction with the MDR-TB source case” [23], while other
definitions were more specific, for example, “aperson who had
shared the same enclosed living space for one or more nights a
week, or for frequent or extended periods of time during the
day, with the index patient during the 3 months before the
current treatment episode began” [24-26]. The latter definition
was used more often. See Multimedia Appendix 3 for more
details.
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Table 4. Datafrom DR-TB? contact investigation studies.

Study Source/Index cases Contacts Screening 18P di agnosis DS-TBCdi- DR-TB diagnosis
agnosis
Totd identi-  Studied Totdl identi- Screened  Positive Evaluated Total TB Diagnosed Eveluated Diag-
fied fied screen nosed
Mohamma Not report- 13 Not report- 140 Not reported Not report- 0 0 Not report- 0
dieta [27] e ed ed ed
Tuberculo- Notreport- oggyHY  779atin-  Notreport- Notreported Notreport- 22over 15 18 22 4INH re-
sisRe- ed resistant at  tekeand  ed ed years of f/u® sistant
search Cen- intake 8358 over and 260 per
tre, Indian 15 years 100,000 per-
Council of son-yearsin
g'edlca'h INH-resis-
eseare tant HH'
(28] contacts
Denholm 47 47 570 49LTBI9 Notreported Not report- 2 Not report- Not report- 2
eta [29] ed ed ed
Seddonet  Not report- Not report- 281 228 Not reported Not report- 15 Not report- Not report- Not re-
al [23] ed ed (102LTBI) ed ed ed ported
Adler- 1 1 Not report- 118 31 TSt posi 3lonlLT- O 0 0 0
Shohet et ed (2Linitially Bl treat-
a [30] and 10 atre- ment had
pest) 2-year flu
Garcia 1 1 38 34 None Not report- O 0 0 0
Pratset a ed
[31]
Titiyoset 508 508 155 family 155 Unclear (29 Not report- 16 Not report- Not report- 16 con-
a [32] members symptomatic ed ed ed firmed
in house- contacts MDR-
holds of 29 wereinitially T8
symptomat- identified
ic contacts and evaluat-
ed)
Aroldet 1 1 35 33 Not reported Not report- 2 at baseline 0 Not report- 5 xpRK
a [33] ed (2in 2-year ed (1 con-
f/u) firmed
and 1
probable)
Garciaeta 1 1 39 39 19 Mantoux Not report- 5 (within2-  Not report- 4 4INH re-
[34] posof which ed year f/u) ed Sistant
1 had CXR (same
changes strain as
index
case)
Javaideta 200 154 Not report- 610 218 symp-  Notreport- 51 10 Not report- 41
[35] ed toms, 51 ed ed
AFB™-posi-
tive, and Nr"
with abnor-
ma CXR
not reported
Fournier et 68 32 84 Not report- Not reported Not report-  Not reported 2 Not report- 3 MDR-
al [36] ed ed ed TB
Gollaeta Notreport- Notreport- Not report- 229 Not reported 226 15(7bacteri- Not report-  Not report-  Not re-
[37] ed ed ed ological) ed ed ported
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Study Source/Index cases Contacts Screening TB di agnosis DS TBCdi- DR-TB diagnosis
agnosis
Totd identi- Studied Totd identi- Screened  Positive Evaluated Total TB Diagnosed Evaluated Diag-
fied fied screen nosed
Leeetd 1 1 7 6 2 asymp- 2followed 1 0 1 1
[38] tomatic with  up with
minimal chest CT
nodulesin scan
baseline
chest CT°
scan
Chatlaetal 1602 1602 4858 4771 793 781 34 19 34 15
[39]
Dayal etal Not report- 43 Not report- 100 Not reported 100 41 Not report- Not report- Not re-
[40Q] ed ed ed ed ported
Hiruy etal 111 111 340 331 20 20 9 1 20 8
[24]
Huergaet 265 111 198 150 at Not reported Not report- 3 at baseline  Not report-  Not report-  Not re-
a [41] baseline ed (nonewith  ed ed ported
and 138 at f/u)
flu
Boonthana= 91 43 174 70 had 3abnormal  Notreport- 1identified, Notreport- Notreport- Notre-
pat et a screening  CXRs ed but no ed ed ported
[42] records screening
records for
this one
Hoangeta 112 99 496 325 at 36 symp- 48abase- 1(noTBa 1 48 0
[43] baseline toms, 12 ab- lineand 27 f/u)
and160a normal at flu
flu CXR,and 27
at flu
Honjepari 67 67 total 697 635 total 156 114 9 5 Not report- 4 (2bacte-
etd [44] (only 25 and 23DR- ed riologica-
DR-TB) TB con- ly and 2
tacts clinical-
ly)
Kigozietad Notreport- 92 297 (only 6 259 (6) 102 (1) 48 (1) 17 (0) Not report- Not report- Not re-
[45] ed contacts of ed ed ported
MDR-TB
cases)
Phyoeta 556 556 1908 1134 A4 presump- 186 pre- 27 (6bacteri- 15 20 5
[26] tiveTB sumptive  ologicaly

TB and and 21 clini-
213 others cally)

(39into-
tal)
Guptaeta 308 284 1016 1007 228 signs 1007 121 (17 bac- 11 16 5
[46] and symp- teriological)
toms and
169/969 ab-
normal CXR
Kyaw eta Not report- 210 Not report- 620 240 symp- 169 24.(7 bacteri- 22 43 2
[25] ed ed tomsand Nr  AFB/Xpert ologicaly

withabnor-  (71symp- and 17 clini-
mal CXR tomatic caly)
not reported  contacts

did not re-

ceive

AFB/Xpert)
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Study Source/Index cases Contacts Screening TB di agnosis DS TBCdi- DR-TB diagnosis
agnosis
Totd identi-  Studied Totd identi- Screened  Positive Evaluated Total TB Diagnosed Evaluated Diag-
fied fied screen nosed
Malik etal  Not report- 100 800(8on 737 402 symp- 326 3 Not report- Not report- Not re-
[47] ed TB treat- tomsor <18 ed ed ported
ment) years or
DMP or HIV
or low BMI4
Paryani et 129 109 518 (22 495(400  Notreported Notreport- 22aready 6 Not report- 6 pre-
a [48] withTB a- enteredf/u) ed on treatment ed XDR, 1
ready on (excluded), 2 XDR,
treatment diagnosed at and 1
and 2 diag- baseline (ex- missing
nosed at cluded), and DST'
baseline) 14 at f/u
Shadrach  Not report- 87 Not report- Not report- 285 271 97 35 Not report- 62
et al [49] ed ed ed ed
vandeWa 284 284 959 336 Not reported Not report- 30 Not report- Not report- Not re-
tereta ed ed ed ported
[50]
Changeta Notreport- 55 247 215 8abnormal  Notreport- 1 1 Not report- Not re-
[51] ed CXR ed ed ported
Kimeta 305 152 RR- 1324 303 chil- 69 symp- 93smear  4bacteriolog- Not report- Not report-  Not re-
[52] B dren<15  toms mi- icdlyand49 ed ed ported
years croscopy, clinically
55 CXR,
and 93 cul-
ture or
molecular
test
Ahmedet 329 324 1911 1734symp- Not reported All con- 20 0 20 2clinica-
al [53] tom screen, tacts were ly, 7
281 Xpert, eligible for MDR/RRS
and 123 Xpert re- TB, and
CXR only gardless of 11 pre-
symptoms XDRTB
Ahmedand 470 100 MDR- 830 830 218 symp-  102GeneX- 106 98 Not report- 8 MDR-
Dadlani TB and toms pert, 76 ed B
[54] 370DSTB Smear mi-
croscopy,
and 11
CXR
Apolisiet  Not report- 48 146 112 19 symp- 55 CXR 11 (2bacteri- 1 (bacterio- Not report- 10 (1in-
a [55] ed toms only, 19 ologically logicaly) ed determi-
CXRand  and9clini- nate for
sputum, caly) ri-
and 1 spu- fampicin
tum only suscepti-
bility and
9clinical-
ly)
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Study Source/Index cases Contacts ~ Screening TBP diagnosis DS TBCdi- DR-TB diagnosis
agnosis
Totd identi- Studied Totd identi- Screened  Positive Evaluated Total TB Diagnosed Evaluated Diag-
fied fied screen nosed
Rekartetal Not report- 830 RR- Not report- 6654 269 symp- 1549 49 1 28 had 47 RR
[56] ed B ed toms DST (16
MDR, 12
XDR)
and 1
INHress
tant

8DR-TB: drug-resistant tuberculosis.
bTB: tuberculosis.

’DS-TB: drug-susceptible tuberculosis.
9INH: isoniazid.

& /u: follow-up.

"HH: household.

9LTBI: latent TB infection.

PTST: tuberculin skin test.

ipos: positive.

IMDR-TB: multidrug-resistant tuberculosis.
KXDR: extensively drug-resistant.
ICXR: chest radi ography.

MAFB: acid fast bacilli.

"nr: number.

OCT: computed tomography.

PDM: diabetes mellitus.

9BM!I: body massindex.

'DST: drug susceptibility testing.

SRR: rifampicin resistant.

Outbreak I nvestigations

period. It was not always clear if a study was indeed an
investigation of an outbreak. Studies are summarized in Table

The Dictionary of Epidemiology defines an outbreak as “an 5, These were mostly in lower TB burden countries. They were
epidemic limited to localized increase in the incidence of gl descriptive and focused on different aspects of an outbreak,

disease, e.g., village, town, or closed ingtitution” [57]. In the  for example, contact investigation and follow-up, preventive
included studies, it was not always reported whether thenumber  measures, and transmission chains.

of identified patients was more than expected over a particular
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Table 5. Overview of outbreak investigations.
Study Country Disease Population Cases that triggered aresponse  Focus of the paper
Valway et al United States  \pR-TB? Inmates from a 4 inmates from one prison were  Transmission patterns and contact
[58] (New York) prison in Upstate diagnosed inthesummer of 1991  investigation results
New York
Ridzon et al United States  pR.TRP Californiahigh- 4 students were diagnosed in Findingsfrom an outbreak investi-
[59] (Cdifornia) school students spring 1993 gation
Breathnachetal United King- MDR-TB Patientswhowere 8 patients were identified be- Epidemiology and control of the
[60] dom (London) HIV positiveat St tween 1995 and 1997 hospital outbreak
Thomas' Hospital in
London
Holdsworthet  United King- MDR-TB Nosocomia out- 8 patients wereidentified inthe  Management of public relations
a [61] dom (London) break at Guy’'sand  summer of 1996 following the outbreak
St Thomas NHS®
Trust
Moro et a [62] Italy MDR-TB Patientsinfected by 33 patients were diagnosed be-  Risk factors for transmission and
HIV and hospital-  tween October 1992 and Febru-  the effectiveness of infection con-
izedinanHIV ward ary 1994 trol measures
in Milan, Italy
Schmid et al Austria MDR-TB Refugeesin Austria  1n 2005-2006 the Austrian labo-  The chain of transmission
(63] ratory for TBYidentified 4 MDR-
TB caseswith similar genotypes
Asghar et a United States  Mycobacteriumtu-  HIV-positive, rock 18 cases with matching spoligo-  Transmission patterns and recom-
[64] (Florida) berculosisresistant  cocaine (crack) users types were identified between mendations for TB control in this
to isoniazid who lived inlow-in-  January 2004 and May 2005 population
come neighborhoods
in Miami
Fredetd [65] Federated MDR-TB Cluster of patients A cluster of 5 patients were Contact tracing and control mea-
States of Mi- withMDR-TB in identified in May 2008 sures
cronesia Chuuk State
Cheeeta [66] Singapore MDR-TB LAN® gaming cen-  'N2012, 5 men who attended 2 Highlights gaming centers as po-
ters LAN gaming centerswere diag- tential hotspots for TB transmis-
nosed with MDR-TB sion and notes challenges when
conducting contact-tracing investi-
gations
Norheim et al Norway Streptomycinresiss  Studentsattending 3 studentswereidentified within - Transmission patternslinking data
[67] tant TB training sessionsat  one week in April 2013 from contact tracing to data from
an educational insti- was'
tution in Oslo, Nor-
way
Ho et a [68] Singapore MDR-TB Residentsof an 11- 6 residentswere identified be-  The cluster investigation and re-
storey apartment tween February 2012 and May  sults from mass screening
block 2016
Popovici et al Romania XDR-TBY Foreign medical stu- A cluster of 3 patientswasiden- Resultsfrom contact investigation
[69] dentsat aRomanian tified in October 2015 and the efforts to identify the
university source case
Zhangetd [70] China MDR-TB School in Zhgjiang A student wasdiagnosedinMay Resultsfrom classmate contact in-
Province 2014 vestigation
Lietal [71] China MDR-TB Senior high school A female student diagnosedin ~ Resultsfrom household, classmate,
March 2020 and faculty investigations
Kobayashi et a  Japan MDR-TB Japanese language A student was diagnosed in Results from analysis of outbreak
[72] school in Tokyo September 2019 cases
Wuetal [73]  China RR-TBD Middle school in Unclear. 12 patients were diag-  Describe characteristics and epi-

Jiangsu Province

nosed with TB of whom 6 were
RR-TB.

demiology of outbreak and sugges-
tionsfor prevention and control of
school TB
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Study Country Disease Population Cases that triggered aresponse  Focus of the paper
Groenwegheet United States MDR-TB Householdsfromthe Thefirst personidentified was  Public Health Response and results
al [74] (Kansas) same apartment aninfant hospitalizedin Novem-  from contact investigations
complex and their ber 2021. An investigation iden-
contacts tified 4 additional household

members with MDR-TB.

3\IDR-TB: multidrug-resistant tubercul osis.
bDR-TB: drug-resistant tuberculosis.

°NHS: National Health Services.

4TB: tuberculoss.

€L AN: local area network.

fwGs: whol e-genome seguencing.

9X DR-TB: extensively drug-resistant tuberculosis.
"RR-TB: rifampicin-resistant tuberculosis.

Airline Contact I nvestigations

Three studies described airline DR-TB contact investigation.
An der Heiden et a [75] investigated passengers and crew
members after exposure to an individual with XDR-TB. The
response rate was 83%. No secondary TB cases were reported
and 1 individual with TB infection, probably newly acquired,
was identified. Kornylo-Duong et a [76] evaluated passenger
contacts of individuals with MDR-TB. More than 65% were
lost to follow-up. No secondary TB cases were reported. Eight
contactstested positivefor latent tuberculosisinfection (LTBI);
however, it was unknown if these contacts were recent
converters as they might have acquired LTBI from their
countries of residence. Glasauer et al [77] analyzed international
contact tracing notifications received by Germany from other
countries, with afocus on air travel. The high variability in the
completeness of contact tracing information made analyses a
challenge.

Epidemiological Analyses

Nitta et a [78], Anderson et a [79], de Vries et a [80], and
Suppli et a [81] described transmission patterns of DR-TB in
Los Angeles County (1993-1998), the United Kingdom
(2004-2007), and the Netherlands (2010-2019 and 2018-2019),
respectively. Intervention strategies to find those with TB
disease are mentioned, but not described in detail. Villa et &
[82] described a cluster of 16 pre-XDR and XDR-TB casesin
Italy between 2016 and 2020 as well as the role of
whole-genome sequencing in TB surveillance.

Public-Private Partnership Program

Joloba et a [83] described a program to improve MDR-TB
detection by improving access to rapid and reliable DST,
redesigning the TB specimen transport network, and training
health care workers in Uganda. This study enhanced the
care-seeking pathway (Figure 1, green dashed pathway) to
specifically improve MDR-TB diagnosis and no screening took
place.

E-registry Program

Naker et al [84] described a qualitative study in Mongolia to
assess the feasibility and acceptability of an e-registry tool to
simplify the systematic screening of MDR-TB contacts. Of 42

https://publichealth.jmir.org/2024/1/e46137

index cases invited to take part in the pilot study, 10 declined
participation due to concerns about data security.

Discussion

Key Findings

This scoping review charts the existing literature on DR-TB
case finding. More than 60% of identified studies described
DR-TB contact investigations. Included studies were all
descriptive and no trials were identified. There is a lack of
primary studies for inclusion in systematic reviews assessing
the effectiveness, cost-effectiveness, acceptability, and
feasibility of different DR-TB case-ffinding strategies.
Case-finding strategies were not always reported in enough
detail to deduce the specific pathways in our systems-based
logic model (Figure 1), for example, whether symptomatic
contacts were invited to a TB diagnostic service or whether
contacts were screened at home or invited for screening at a
health facility; however, except for target group differences, for
example, contacts of DR-TB source cases compared withDS-TB
source cases, and DST when presumptive DR-TB isidentified,
we did not note any differences between DR-TB case-finding
and DS-TB case-finding strategies. Information on factors that
may influence the yield of TB disease, like the number of
contactsidentified, screened, and eval uated, when these contacts
were evaluated (baseline or follow-up), and which screening
and diagnostic tools used [85] were seldom reported in detail.

Previous Work

Although conclusions about the most effective DR-TB
case-finding strategy cannot be drawn, several reviews looked
at the possible effects of active TB case finding (screening
pathways in Figure 1) compared with passive TB case finding
(care-seeking pathwaysin Figure 1) in general. Two Cochrane
reviews failed to identify any studies for inclusion. Fox et al
[86] aimed to compare the diagnostic yield of TB disease
between active case finding and passive case finding in TB
contacts but did not identify any trials for inclusion in the
review. Braganza Menezes et al [87] aso could not identify
trialsfor inclusion in areview aiming to assess the effectiveness
of novel methods, for example, socia network analysis, of
contact tracing versus the current standard of care to identify
individuals with TB infection or TB disease. A review by
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Kranzer et al [88] included observational studiesand concluded
that screening compared with standard careincreasesthe number
of patients with TB disease found in the short term, but that it
is unknown whether it impacts TB epidemiology. This finding
was underpinned by another Cochrane review. Mhimbira et a
[5] found that active case-finding strategies may result in
increased case finding in the short term, but long-term outcomes
were lacking. Except for the unknown effect of TB screening
on TB epidemiology, the effect of screening on individual
outcomes had been studied by Telisinghe et al [89] and Kranzer
et al [88]. These reviews found limited patient outcome data
and no difference in treatment outcomes between active and
passive case findings. While it is known that screening may
increase the number of identified cases, it is unclear if TB
screening makes adifferenceto TB epidemiol ogy and individual
outcomes compared with passive case finding.

Implications for Research

Thereisaneed for standardization of terminology, design, and
reporting of DR-TB case-finding studies, especialy contact
investigation studies. Future research should focus on clear
definitions, methodology, and detailed descriptions of all
intervention components. There is also a need for
well-conducted randomized controlled trials assessing the effect
of active case finding on individual outcomes and long-term
TB epidemiological outcomes.

Strengths and Limitations

The strengths of our review included athorough search strategy
and the use of asystems-based |ogic model. Nevertheless, there
were some limitations. We searched several databases with no
date or language restriction, but we did not trand ate all full-text
articles. Studies that were not translated (n=4) are reported in
thelist of excluded studies (Multimedia Appendix 4) and from
thetranglated abstractsit seemsthat similar study designswere

van Wyk et al

found to those of included contact investigation studies. Our
review excluded patients with TB symptoms seeking care,
patients diagnosed with TB, and laboratory samples or
laboratory isolates because the focus of thisreview wason active
case finding. It should therefore be noted that studies that
investigated strategiesto improveidentification of DR-TB after
clinical identification of presumptive DR-TB cases, or studies
that screened laboratory samples were not part of this review.
Furthermore, for collating, summarizing, and reporting the
results, we initially envisaged using our systems-based logic
model as a framework to describe different case-finding
strategies and resulting pathways. However, reporting was
incomplete and inconsistent, and we were not able to describe
pathways in detail. Nevertheless, the logic model guided our
interpretation of whether acase-finding study involved screening
or not. Finaly, for contact investigation studies, we included
studies that reported on the number of individuals with TB
disease diagnosed, even if the study focused on LTBI testing
and treatment. This might be a reason why the screening and
diagnostic pathways were not always reported in detail.
However, it is important to note that in contact investigation
studies, the active case-finding component and the LTBI
treatment component are both important aspects of early case
finding and prevention.

Conclusions

Existing descriptive reviews can be updated, but thereisadearth
of knowledge on the effectiveness, cost-effectiveness,
acceptability, and feasibility of DR-TB case-finding strategies
to inform policy and practice. There is also a need for
standardization of terminology, design, and reporting of DR-TB
case-finding studies, especially contact investigation studies,
to decrease a large amount of research waste and increase the
number of studiesthat could be synthesized and meta-analyzed
in high-impact systematic reviewsin the future [90].
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