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BACKGROUND: Cough is common in pulmonary TB and other chronic respiratory infections.
Identifying features that predict whether pulmonary TB is the cause would help target
appropriate individuals for rapid and cost-effective screening, potentially limiting disease
progression and preventing transmission to others.

METHODS: A systematic literature search for individual studies to answer eight key questions
(KQs) was conducted according to established Chest Organization methods by using the
following databases: MEDLINE via PubMed, Embase, Scopus, and the Cochrane Database of
Systematic Reviews from January 1, 1984, to April 2014. Searches for KQ 1 and KQ 3 were
updated in February 2016. An updated KQ 2 search was undertaken in March 2017.

RESULTS: Even where TB prevalence is greatest, most individuals with cough do not have
pulmonary TB. There was no evidence that 1, 3, or 4 weeks’ duration were better predictors
than cough lasting = 2 weeks to screen for pulmonary TB. In people living with HIV
(PLWHIV), screening for fever, night sweats, hemoptysis, and/or weight loss in addition to
cough (any World Health Organization [WHO]-endorsed symptom) increases the diagnostic
sensitivity for TB. Although the diagnostic accuracy of symptom-based screening remains
low, the negative predictive value of the WHO-endorsed symptom screen in PLWHIV may
help to risk-stratify individuals who are not close TB contacts and who do not require further
testing for pulmonary TB in resource-limited settings. However, pregnant PLWHIV are more
likely to be asymptomatic, and the WHO-endorsed symptom screen is not sensitive enough
to be reliable. Combined with passive case finding (PCF), active case finding (ACF) identifies
pulmonary TB cases earlier and possibly when less advanced. Whether outcomes are
improved or transmission is reduced is unclear. Screening asymptomatic patients is cost-
effective only in populations with a very high TB prevalence. The Xpert MTB/RIF assay
on sputum is more cost-effective than clinical diagnosis. To our knowledge, no published
comparative studies addressed whether the rate of cough resolution is a reliable determinant
of the response to treatment or whether the rate of cough resolution was faster in the absence
of cavitary lung disease. All studies on cough prevalence in Mycobacterium avium complex
(MAC) lung disease, other nontuberculous mycobacterial infections, fungal lung disease, and
paragonimiasis were of poor quality and were excluded from the evidence review.

ABBREVIATIONS: ACF = active case finding; ART = antiretroviral
therapy; CD4 = CD4-positive T lymphocytes; CHEST = American
College of Chest Physicians; DOTS = Directly Observed Treatment,
Short Course; GRADE = Grading of Recommendations Assessment,
Development and Evaluation; KQ = key question; MAC = Mycobac-
terium avium complex; MDR-TB = multidrug-resistant TB; PCF =
passive case finding; PICO = population, intervention, comparison,
outcome; PLWHIV = people living with HIV; QUADAS = Quality
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Assessment of Diagnostic Accuracy Studies; WHO = World Health
Organization; Xpert MTB/RIF = automated real-time nucleic acid
amplification technology for rapid and simultaneous detection of
tuberculosis and rifampin resistance

AFFILIATIONS: From the Division of Respirology and TB Services
(Drs Field and Fisher), Department of Medicine, Cumming School of
Medicine, University of Calgary, Calgary, AB, Canada; the Division of
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CONCLUSIONS: On the basis of relatively few studies of fair to good quality, we conclude that
most individuals at high risk and household contacts with cough = 2 weeks do not have
pulmonary TB, but we suggest screening them regardless of cough duration. In PLWHIV, the
addition of the other WHO-endorsed symptoms increases the diagnostic sensitivity of cough.
Earlier screening of patients with cough will help diagnose pulmonary TB sooner but will in-
crease the cost of screening. The addition of ACF to PCF will increase the number of pulmonary
TB cases identified. Screening asymptomatic individuals is cost-effective only in groups with a
very high TB prevalence. Data are insufficient to determine whether cough resolution is delayed
in individuals with cavitary lung disease or in those for whom treatment fails because of drug
resistance, poor adherence, and/or drug malabsorption compared with results in other in-
dividuals with pulmonary TB. Cough is common in patients with lung infections due to MAC,
other nontuberculous mycobacteria, fungal diseases, and paragonimiasis.
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Summary of Recommendations and
Suggestions

1. For patients with cough in high TB prevalence
countries, particularly in high risk groups (eg, inmates,
people living with HIV [PLWHIV], or close contacts of
pulmonary TB), we suggest that individuals with cough
be evaluated for pulmonary TB because of the
implications of active pulmonary TB both to the
individual and to public health are of great importance
(Ungraded Consensus-Based Statement).

Remarks: Evaluation for pulmonary TB should be
undertaken even though most individuals with cough
will not have pulmonary TB.

2. For patients with cough in high TB prevalence
countries or settings, we suggest that they be screened
for TB regardless of cough duration (Grade 2C).
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Remarks: We found low-quality evidence that the
prevalence of pulmonary TB was similar whether
patients in such settings were screened after cough
durations of = 1, 2, 3, or 4 weeks.

3. For patients with cough and at risk of pulmonary
TB but at low risk of drug-resistant TB living in high
TB prevalence countries, we suggest that XpertMTB/
RIF testing, when available, replace sputum
microscopy for initial diagnostic testing, but chest
x-rays should also be done on pulmonary TB suspects
when feasible and where resources allow (Ungraded
Consensus-Based Statement).

4. For patients with cough suspected to have
pulmonary TB and at high risk of drug-resistant TB
(eg, those with a prior history of treatment for
pulmonary TB, contacts of drug-resistant TB cases
and/or living in countries with a high drug-resistant
TB prevalence), we suggest that XpertMTB/RIF assay,
where available, replace sputum microscopy but
sputum mycobacterial cultures, drug susceptibility
testing and chest x-rays should be performed when
feasible and where resources allow (Ungraded
Consensus-Based Statement).

5. For patients with cough with or without fever, night
sweats, hemoptysis, and/or weight loss, and who are at
risk of pulmonary TB in high TB prevalence countries,
we suggest that they should have a chest x-ray if
resources allow (Ungraded Consensus-Based
Statement).

6. For PLWHIV with cough who also complain of fever,
night sweats, hemoptysis, and/or weight loss (WHO-
endorsed symptoms) and are at risk for TB, we suggest
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screening for pulmonary TB because the presence of
these symptoms increases the likelihood that the
affected individual has pulmonary TB (Grade 2C).

Remarks: All of the included studies were limited to
PLWHIV.

7. For patients with cough in high TB prevalence
populations, we suggest the addition of active case
finding (ACF) to passive case finding (PCF) because it
may improve outcomes in patients with pulmonary
TB (Ungraded Consensus-Based Statement).

8. For patients with cough in high TB prevalence
populations, we suggest the addition of ACF to PCF
because it may reduce transmission (Ungraded
Consensus-Based Statement).

9. For patients with cough suspected to have
pulmonary TB, we suggest that available financial
modeling algorithms be used to estimate costs
associated with different screening strategies because
cost-effectiveness studies have not yet been performed
(Ungraded Consensus-Based Statement).

10. For patients with chronic cough in low income
countries, we suggest that strategies for pulmonary TB
diagnosis should focus on improved case detection
rather than diagnostic testing (Ungraded Consensus-
Based Statement).

Approximately 9.6 million people developed active TB
worldwide in 2014, and 1.5 million died as a result.'
The consequences of TB are greatest in the developing
world where the prevalence is greatest and resources to
diagnose and treat it are most limited. Cough, often
productive of sputum, is the most common symptom
in individuals with pulmonary TB. According to the
World Health Organization (WHO), cough lasting

= 2 weeks warrants investigation in resource-limited
countries where the prevalence of TB is high, defined
as = 100 in 100,000, because of the risks associated
with delayed diagnosis to infected individuals and the
risk of continued transmission to their contacts.””
Resource-limited countries include those defined by
the World Bank as having low income (ie, gross
national income per capita = $1,025 and lower middle
income with a gross national income between $1,026
and $4,035)."

The prevalence of pulmonary TB in individuals with
cough depends on the diagnostic criteria and the
population surveyed. If the diagnosis is based on
sputum microscopy, many active pulmonary TB cases
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will be missed because microscopy has a sensitivity of
approximately 60%.” The prevalence will be greater if
sputum also is submitted for culture and/or if clinical
or chest imaging evaluations are included.” An
important development was the introduction and
increased use of rapid point-of-care diagnostics such as
a nucleic acid amplification test to diagnose
Mycobacterium tuberculosis infection and rifampin
resistance rapidly (Xpert MTB/RIF; Cepheid) in
resource-limited settings.’ It demonstrated a stronger
diagnostic performance than sputum microscopy in a
multicenter study and in a meta-analysis and an
excellent diagnostic accuracy to detect rifampin-
resistant Mycobacterium tuberculosis strains, a
surrogate marker for multidrug-resistant TB (MDR-
TB).®” Rapid and accurate identification of MDR-TB
cases is critical in many areas in the world where
MDR-TB is highly prevalent.”® Conversely, the
prevalence of cough is greatest in those with smear-
positive sputum. However, even in areas with a high
TB prevalence, the majority of coughs are due to
another cause.”'” Common causes include acute viral
bronchitis, chronic bronchitis, respiratory
complications due to cigarette smoking, and outdoor
or indoor air pollution including biomass smoke
inhalation, as well as asthma, gastroesophageal reflux
disease, upper airway disease, and angiotensin-
converting-enzyme-inhibitor-induced cough.

This report updates the 2006 American College of Chest
Physicians (CHEST) guideline chapter on cough due to
TB and other chronic infections.'' It aims to determine
the optimal time to test patients with cough for
pulmonary TB; whether screening for the other WHO-
endorsed symptoms (fever, night sweats, hemoptysis, or
weight loss), in addition to cough, increases the
likelihood that the individual has pulmonary TB; and
the impact of active case finding (ACF) on diagnostic
yield, treatment start times, clinical outcomes, and
transmission rates.'”"’

Other aims were to determine the most cost-effective
diagnostic strategy to ascertain whether cough is due to
TB, the rate of cough resolution with successful
treatment of pulmonary TB, and the expected rate of
cough resolution in cavitary compared with
noncavitary pulmonary TB. Whether there are
characteristic features that distinguish cough due to
nontuberculous mycobacteria, fungal disease, or
paragonimiasis from other conditions was also
examined.
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Methods

The methodology of the CHEST Guideline Oversight Committee was
used to select the Expert Cough Panel chair and the International
Panel of Experts to perform the systematic review, synthesis of the
evidence, and development of the recommendations and suggestions.'”

Key Question Development

Clinical key questions (KQs) were developed using the population,
intervention, comparison, outcome (PICO) format (Table 1). The
following questions were addressed:

KQ 1: When should we suspect cough is due to TB in high-prevalence
settings?

KQ 2: What is the impact of including the other WHO-endorsed
symptoms (fever, night sweats, hemoptysis, and weight loss) with
cough compared with cough alone on the detection of TB in patients
at high risk?

KQ 3: Is actively screening more effective than passively screening for
TB?

KQ 4: What is the most cost-effective strategy to diagnose TB in
individuals with cough in high-prevalence countries?

TABLE 1 | List of the Eight PICO Questions, Inclusion and Exclusion Criteria for the Study Populations and
Comparator Groups, Study Designs, Interventions, and Primary Outcomes

Study Characteristic

Inclusion Criteria

Exclusion Criteria

KQ 1: when to suspect cough is due to TB
Populations

Interventions

Comparators
Outcome

Study design

KQ 2: diagnostic sensitivity of any WHO-
endorsed symptom vs cough in PLWHIV

Populations
Intervention
Comparator
Outcome
Study design

KQ 3: ACF vs PCF
Populations
Interventions
Comparator
Outcome

Study design

KQ 4: cost-effectiveness
Populations
Interventions

Comparators
Outcomes

Study design

KQ 5: how quickly should cough resolve with
effective treatment

Populations
Interventions

Coughing patients in high-prevalence areas None

Sputum microscopy, culture, Xpert MTB/RIF, None
CXR

Cough = 2 wk vs other durations None

TB diagnostic rate None

RCT, cohort, case-control, prospective,
retrospective

Series with < 10 patients

PLWHIV in high-prevalence countries None
Addition of any WHO-endorsed symptom None
Mainly current cough None
Diagnostic sensitivity of active PTB None

RCT, cohort, case-control, prospective,
retrospective

Series with < 10 patients

Coughing patients in high-prevalence areas None
ACF or adding ACF to PCF None
PCF None
Diagnostic yield of PTB None

RCT, cohort, case-control, prospective,
retrospective

Series with < 10 patients

People in high-prevalence areas None

Sputum microscopy, culture, Xpert MTB/RIF, None
CXR

Patients identified passively None

TB diagnosis rates and successful treatment None

rates

RCT, cohort, case-control, prospective,
retrospective

People with PTB

Sputum microscopy, culture, Xpert MTB/RIF,
CXR

Series with < 10 patients

None
None
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TABLE 1 | (Continued)

Study Characteristic

Inclusion Criteria

Exclusion Criteria

Comparators
Outcome

Study design

KQ 6: differences in cough duration in DS
cavitary vs DS noncavitary lung disease

Populations
Intervention
Comparators
Outcome

Study design

KQ 7: are there distinctive cough features in
patients with Mycobacterium avium lung
disease

Populations
Interventions

Comparators
Outcomes
Study design
KQ 8: are there distinctive cough features in
patients with fungal lung diseases

Populations

Interventions

Comparators

Outcomes

Study design

Patients in whom treatment failed

Cough resolution rate in patients treated
successfully

RCT, cohort, case-control, prospective,
retrospective

Patients with DS cavitary TB
WHO-approved drug treatment for TB
Patients with DS noncavitary TB
Differences in cough duration

RCT, cohort, case-control, prospective,
retrospective

Patients with M avium lung disease
Diagnostic testing: symptoms, sputum, CXR

Healthy individuals, patients with other lung
diseases

Discriminating features of cough in M avium
lung disease

RCT, cohort, case-control, prospective,
retrospective

Patients with fungal lung diseases

Diagnostic testing: symptoms, sputum
analysis, CXR

Healthy individuals, patients with other lung
diseases

Discriminating features in patients with
fungal lung diseases

RCT, cohort, case-control, prospective,
retrospective

None
None

Series with < 10 patients

None
None
None
None
Series with < 10 patients

None
None
None

None

Series with < 10 patients

Pneumocystis jirovecii
None

None

None

Series with < 10 patients

ACF = active case finding; CXR = chest radiograph; DS = drug sensitive; KQ = key question; PCF = passive case finding; PICO = population, intervention,
comparison, outcome; PLWHIV = people living with HIV; PTB = pulmonary TB; RCT = randomized control trial; Xpert MTB/RIF = a nucleic acid
amplification test to diagnose Mycobacterium tuberculosis infection and rifampin resistance rapidly; WHO = World Health Organization.

KQ 5: How quickly should cough resolve with effective antimicrobial
therapy in patients with pulmonary TB?

KQ 6: Is there a difference in cough duration between patients treated
with drug-sensitive cavitary disease vs drug-sensitive noncavitary
pulmonary TB?

KQ 7: In coughing patients with lung disease, are there features that
suggest Mycobacterium avium complex lung disease?

KQ 8: In coughing patients with lung disease, are there features to
suggest fungal infection or paragonimiasis?

chestjournal.org

Systematic Literature Search

A systematic literature search for individual studies for each of the
KQs was conducted using the following databases: MEDLINE via
PubMed, Embase, Scopus, and the Cochrane Database of
Systematic Reviews with date limitations from January 1, 1984, to
April 2014. Searches for KQs 1 and 3 were updated in February
2016, and the search for KQ 2 was undertaken in March 2017. A
combination of keywords specific to the topic was used to
identify studies. All searches were limited to the English and
Spanish languages. The search strategies are shown in Figures 1
through 8.
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The titles and abstracts of the search results were reviewed
independently in parallel by three members of the writing group (S.
K. F, P. E, and D. A. F) to identify potentially relevant articles on
the basis of the inclusion and exclusion criteria. Discrepancies were
resolved by discussion. Studies deemed eligible then underwent a
second round of full-text screening for final inclusion. Important
data from each included study then were extracted into structured
evidence tables.

Quality Assessment

Included studies were assessed for quality and risk of bias by using the
modified Quality Assessment of Diagnostic Accuracy Studies
(QUADAS) form for diagnostic studies'’

Grading the Evidence and Development of
Recommendations

Grading of Recommendations Assessment, Development and
Evaluation (GRADE) evidence profiles were created to grade the
overall quality of the body of evidence supporting each outcome on
the basis of five domains: risk of bias, inconsistency, indirectness,
imprecision, and publication bias. The quality of the evidence for
each outcome was rated as high, moderate, or low or very low.
Recommendations were drafted by the panel for each KQ that had
sufficient evidence. Recommendations were graded using the CHEST
grading system that is composed of two parts: the strength of the
recommendation (either strong or weak) and a rating of the overall
quality of the body of evidence.'>. In instances in which there was
insufficient evidence, but a recommendation still was warranted, a
weak suggestion was developed, and “Ungraded Consensus-Based
Statement” replaced the grade.

All drafted recommendations and suggestions were presented to the
full Cough Expert Panel in an anonymous voting survey to achieve
consensus through a modified Delphi technique. Panelists were
requested to indicate their level of agreement on each statement by
using a 5-point Likert scale.'” Panelists also had the option to
provide open-ended feedback on each statement with suggested edits
or general comments.

Guideline Framework

Recommendations were graded according to the GRADE framework
adopted by CHEST."” This framework separates the process of rating
the quality of evidence from that of determining the strength of the
recommendation. The quality of evidence was based on risk of bias,
inconsistency, indirectness, reporting bias, and imprecision.'> The
quality of evidence (ie, the confidence in estimates) was rated as
high (A), moderate (B), or low or very low (C). The strength of the
recommendation was determined according to the quality of the
evidence.'” Level 1 represented strong recommendations in which
benefits or harms clearly outweighed the other. Level 2 represented a
recommendation in which it was not clear that the benefits
outweighed the harms (or vice versa), and new research could
change the direction or strength of these recommendations.

Developing Recommendations and Suggestions

To be included in this guideline, a recommendation or suggestion had
to be voted on by 75% of the eligible members of the entire Cough
Expert Panel and achieve ratings of strongly agree or agree by
80% of the voting panelists.

Results

KQ 1: When Should We Suspect Cough Is Due to TB
in High-Prevalence Settings?

Figure 1 illustrates the abstract search strategy for KQ
1, and selected abstracts are shown in Table 2. The
systematic literature search for individual studies was
conducted using MEDLINE via the PubMed database
in April 2014 and identified 608 abstracts. Another 56
were identified from the Embase and Scopus databases
and an updated PubMed database search in February
2016. There were seven relevant cross-sectional
comparative trials among the 664 citations identified by
the search strategy. The three listed in Table 2 were
rated as fair, and four were rated as poor primarily
because of unexplained subject loss and other unclear
study reporting. They were assessed using the
QUADAS-2 tool, and the four rated as poor were
excluded. Deficiencies in the excluded studies included
the following: subjects were not necessarily
representative of the population of note, inclusion and
exclusion criteria were not always stated clearly, large
numbers of potential subjects were not included
without explanation but presumably because they
declined to participate, and diagnostic standards were
not always stated clearly. In some cases, individuals
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who could not provide sputum for assessment were
included in the analysis.

Among the three retained studies, one compared
individuals with cough lasting 1, 2, 3, and 4 weeks in an
outpatient primary health unit in Rio de Janeiro, Brazil,
to determine the prevalence of culture-positive
pulmonary TB."” The prevalence of pulmonary TB was
similar whether patients were screened after 1, 2, 3, or
4 weeks. The evidence profile for KQ 1 is presented in
Table 3.

The prevalence of smear-positive pulmonary TB in
individuals aged = 5 years, attending six different
outpatient clinics in Dar es Salaam, Tanzania, with
cough < 2 weeks was compared with the prevalence in
those with cough = 2 weeks.'"® Among 65,530 clinic
attendees, 2,274 (3.5%) reported cough, and 2,214
(97.4%) complaining of cough recalled its duration.
Among 1,973 patients with cough = 2 weeks, 250
(12.7%) had smear-positive pulmonary TB, vs 21 of 241
(8.7%) with cough < 2 weeks. The difference between
the two groups was not statistically significant.

A study in Indian government health facilities in six
districts compared the prevalence of smear-positive
pulmonary TB in individuals with cough = 2 weeks

[ 153#2 CHEST FEBRUARY 2018 |



PICO1 diagram - PubMed Search February 17, 2016

SETS:

"tuberculosis lung disease")

OR diabetes OR "socioeconomic factors" OR sociodemographic)

(cough[tiab] OR cough[mh]) AND (pulmonary tuberculosis OR "tuberculosis lung infections" OR

(outpatient care OR immunocompromised OR immunosuppression OR refugees OR immigrants OR
"weight loss" OR underweight OR malnourished OR incidence OR prevalence OR poverty OR addiction
OR silicosis OR "renal failure" OR prisoners OR "household contacts" OR HIV OR AIDS OR "nursing homes"

AND
(editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt])
AND
NOT Filters: Publication date from 1984/01/01 to 2016/02/17; English; Spanish

Identified 7 systematic reviews,

(cough[tiab] OR cough[mh]) AND (pulmonary
tuberculosis OR "tuberculosis lung infections" OR
"tuberculosis lung disease") AND (outpatient care
OR immunocompromised OR immunosuppression
OR refugees OR immigrants OR "weight loss" OR
underweight OR malnourished OR incidence OR
prevalence OR poverty OR addiction OR silicosis
OR "renal failure" OR prisoners OR "household
contacts" OR HIV OR AIDS OR "nursing homes"
OR diabetes OR "socioeconomic factors" OR
sociodemographic)

Filters: Publication date from 1984/01/01 to
2016/02/17; English; Spanish

meta-analyses, practice guidelines,
etc. from set of 750

(cough[tiab] OR cough[mh]) AND
(pulmonary tuberculosis OR
"tuberculosis lung infections" OR
942 "tuberculosis lung disease") AND
(outpatient care OR
immunocompromised OR
immunosuppression OR refugees
OR immigrants OR "weight loss"
OR underweight OR malnourished
OR incidence OR prevalence OR
poverty OR addiction OR silicosis
OR "renal failure" OR prisoners OR
"household contacts" OR HIV OR

NOT (editorial[pt] OR letter[pt] OR
comment[pt] OR case reports[pt])
with filters still applied

AIDS OR "nursing homes" OR
diabetes OR "socioeconomic
factors" OR sociodemographic)
Filters Publication date from
1984/01/01 to 2016/02/17;
English; Spanish AND
systematic[sb]

TOTAL =608
+56 in Feb

2016 = 664

Figure 1 — Key question 1 search strategy: When should we suspect cough is due to TB in high-prevalence settings? mh = mesh heading; PICO =
population, intervention, comparison, outcome; pt = publication type; sb = subset; tiab = title and abstract.

vs that in individuals with cough = 3 weeks.'” Individuals
were questioned about cough and its duration. All new
adult attendees with cough = 2 weeks were referred and
were asked to provide three sputum specimens. A total of
2,210 of 55,561 (4%) reported cough = 2 weeks. Among
these, 267 (12%) were smear positive. Cough was present
for = 3 weeks in 1,370 (2.5%), and 182 (13%; P not
significant) were smear positive.

In areas of high TB prevalence, the proportion of
individuals with cough due to pulmonary TB is even
greater in certain subpopulations such as PLWHIV or
close contacts of individuals with pulmonary TB, but
even in these subpopulations, the majority of coughs are
not due to pulmonary TB.”'*"?

The WHO and Practical Approach to Lung Health in
South Africa recommend that individuals with cough

chestjournal.org

lasting = 2 weeks in low-income, high-prevalence
countries be screened for TB.>” This systematic review
aimed to determine whether cough = 2 weeks is the
optimal duration to initiate screening for pulmonary
TB. Other investigators variously have considered
screening for cough of shorter or longer durations,
including 1, 3, or 4 weeks. Reducing the time before
obtaining sputum for microscopic examination in
individuals with cough might increase the number of
cases diagnosed and result in pulmonary TB being
diagnosed earlier, although that was not evident in the
three comparative studies included in the KQ 1 analysis,
but the program costs will be increased and whether
outcomes are improved is unclear.'” Moreover, sputum
testing and/or chest radiographs may not be diagnostic
earlier, resulting in a higher false-negative rate.”’
Conversely, later testing may result in individuals being
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TABLE 2 | Descriptions of the Retained Studies for KQ 1

Method of Limitations and
Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages
Bastos Outpatients in Age < 15y Cough = 1 wk | Three sputa 765 of 7,174 Cough duration was In a population with a
et al*®/ the primary previous TB Cough = 2 wk smears and (10.7%) cough = subjective. high pulmonary TB
2007 care unit in pregnancy Cough = 3 wk culture 1 wk Not all eligible patients prevalence,
Rio de Cough = 4 wk 15 of 542 (2.8%) were screened, and screening patients
Janeiro, had pulmonary TB the reasons why for cough < 3 wk
Brazil Cough = 1 wk, 1 of were not given, nor may improve the
68 (1.5%) were study proportion of TB
Cough = 2 wk, 6 of withdrawals cases diagnosed. If
130 (4.6%) explained. It is not pulmonary TB is
Cough = 3 wk, 1 of clear how many diagnosed sooner, it
52 (1.9%) patients submitted might result in
Cough = 4 wk, 6 of 1, 2, or 3 sputum earlier treatment,
292 (2.1%) specimens. Details potentially
of indeterminate improving
specimens (eg, outcomes and
those with bacterial potentially reducing
overgrowth) were the risk of
not provided. transmission. It
It is not clear that the would result in more
study was individuals being
adequately screened and
powered. greater screening
costs.
Ngadaya Outpatients at Age <5y Cough < 2 wk | Three sputum 2,274 of 65,530 Although the The prevalence of
et al*®/ six hospitals Cough = 2 wk smears, two (3.5%) had cough prevalence of smear-positive
2009 in Dar es smears 241 of 2,214 pulmonary TB was pulmonary TB was
Salaam, positive for (10.9%) cough < the same in patients the same in those
Tanzania diagnosis 2 wk with cough < 2 with cough < 2 wk

21 (8.7%) were
smear positive

1,973 of 2,214
(89.1%) cough =
2 wk and 250
(12.7%) were
smear positive
(P=.074)

and = 2 wk, it is not
clear that the study
was adequately
powered.

Cough duration was

subjective.

Details of

indeterminate
specimens (eg,
bacterial
overgrowth) were
not provided.
Withdrawals from
the study were not
explained.

as it was in those
with cough = 2 wk.

(Continued)
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See Table 1 legend for expansion of abbreviation.

more ill at the time of diagnosis, potentially requiring
more expensive care and transmitting disease to more
people.”’

Another important consideration is the diagnostic tools
available to screen for TB in patients with cough in
resource-limited settings. Sputum smear testing has
significant diagnostic performance limitations and has
suboptimal sensitivity for TB screening purposes.
Diagnostic imaging and microbiologic culture testing are
usually more sensitive and specific than symptoms,
including cough, for the diagnosis of pulmonary TB, but
availability of these tests can be an issue in resource-
limited settings. Despite this barrier, these tests should
be used routinely for patients suspected of having
smear-negative pulmonary TB with cough where the
resources are available. The addition of chest
radiographs to sputum analysis will increase the number
of cases diagnosed.”** Earlier diagnosis does not
guarantee that treatment will be started earlier or that
treatment completion rates will be increased.”” Thus,
screening initiatives for early TB diagnosis should be
implemented as part of a comprehensive TB control
program.

An important development was the introduction and
increased use of rapid point-of-care diagnostics in
resource-limited settings. The Xpert MTB/RIF test
demonstrated a stronger diagnostic performance than
sputum microscopy in a multicenter study.’® A
systematic review estimated that it increases pulmonary
TB detection among culture-confirmed cases by

23% (95% credible interval, 15%-32%) compared with
smear microscopy. As an initial diagnostic test
replacing sputum microscopy, the estimated pooled
sensitivity of the Xpert MTB/RIF test was

89% (95% credible interval, 85%-92%), and pooled
specificity was 99% (95% credible interval, 98%-99%).
For PLWHIV, the estimated pooled sensitivity of the
Xpert MTB/RIF test was 79% (95% credible interval,
70%-86%).” This finding suggests that it potentially can
replace smear microscopy as initial testing in low- and
high-prevalence settings.”* The Xpert MTB/RIF test
also has a robust diagnostic performance to detect
rifampin-resistant TB as a surrogate marker of MDR-
TB.”® However, effective treatment regimens for MDR-
TB cases continue to rely on information from
mycobacterial cultures and drug susceptibility testing in
most settings.”> Submitting sputum for culture and/or
Xpert MTB/RIF assay will increase the cost of
screening but also will increase the number of cases
diagnosed.”*®
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TABLE 3 | Grading of Recommendations Assessment, Development and Evaluation Evidence Profile for TB KQ 1

Quality Assessment No. of Patients Effect
Risk of Publication Relative
No. of Studies Design Bias Inconsistency Indirectness Imprecision Bias (95% CI) Absolute | Quality | Importance
Cough
duration =
2wkvs =3
wk
Two Cross- Serious? No serious No serious | No serious | Undetected 277 of 189 of 10% Very
sectional risk risk risk 2,684 1,714 vs 11% low
cough = cough =
2 wk 3 wk
Cough
duration <
2wkvs =2
wk
Two Cross- No serious | No serious No serious | Noserious | Undetected 22 of 309 263 of 7% Low
sectional risk risk risk risk cough < 2,447 vs 10%
2 wk cough =
2 wk

Date: February 2016. Question: When is cough in high-prevalence settings caused by TB? Setting: High prevalence of TB. See Table 1 legend for expansion of abbreviation.

“In the study by Santha et al,’ 21.5% of eligible subjects did not provide a sputum sample or provided fewer than the required three specimens.



Suggestions

1. For patients with cough in high TB prevalence
countries, particularly in high risk groups (eg,
inmates, people living with HIV [PLWHIV], or close
contacts of pulmonary TB), we suggest that
individuals with cough be evaluated for pulmonary
TB because of the implications of active pulmonary
TB both to the individual and to public health are of
great importance (Ungraded Consensus-Based
Statement).

Remarks: Evaluation for pulmonary TB should be
undertaken even though most individuals with cough
will not have pulmonary TB.

2. For patients with cough in high TB prevalence
countries or settings, we suggest that they be screened
for TB regardless of cough duration (Grade 2C).

Remarks: We found low-quality evidence that the
prevalence of pulmonary TB was similar whether
patients in such settings were screened after cough
durations of = 1, 2, 3, or 4 weeks.

3. For patients with cough and at risk of pulmonary
TB but at low risk of drug-resistant TB living in
high TB prevalence countries, we suggest that
XpertMTB/RIF testing, when available, replace
sputum microscopy for initial diagnostic testing,
but chest x-rays should also be done on pulmonary
TB suspects when feasible and where resources
allow (Ungraded Consensus-Based Statement).

4. For patients with cough suspected to have
pulmonary TB and at high risk of drug-resistant TB
(eg, those with a prior history of treatment for
pulmonary TB, contacts of drug-resistant TB

cases and/or living in countries with a high drug-
resistant TB prevalence), we suggest that
XpertMTB/RIF assay, where available, replace
sputum microscopy but sputum mycobacterial
cultures, drug susceptibility testing and chest x-rays
should be performed when feasible and where
resources allow (Ungraded Consensus-Based
Statement).

5. For patients with cough with or without fever, night
sweats, hemoptysis and/or weight loss, and who are at
risk of pulmonary TB in high TB prevalence
countries, we suggest that they should have a chest
x-ray if resources allow (Ungraded Consensus-Based
Statement).

chestjournal.org

KQ 2: What Is the Impact of Including the Other
WHO-Endorsed Symptoms (Fever, Night Sweats,
Hemoptysis, and Weight Loss) With Cough
Compared With Cough Alone on the Detection of TB
in Patients at High Risk?

Figure 2 outlines the abstract search strategy for KQ 2.
The search was undertaken on March 20, 2017, and six,
127, and 48 abstracts were identified in the Cochrane
Database of Systematic Reviews, PubMed, and Scopus,
respectively. Among the 181 identified abstracts, 36 were
selected for full-text review, and 20 were excluded
because they were commentaries or reviews and did not
provide data or distinguish cough from the other WHO-
endorsed symptoms. Some reports combined other
symptoms with WHO-endorsed symptoms (eg, fatigue,
dyspnea, and chest pain) and were included for quality
assessment. Some studies included physical findings,
specific chest radiographic abnormalities (eg, apical
disease or clinical or laboratory findings such as BMI,
erythrocyte sedimentation rate, C-reactive protein level,
Xpert MTB/RIF testing of sputum, tuberculin skin test
results, or CD4-positive T lymphocytes [CD4] cell
counts).

The 16 selected references underwent quality review
with the QUADAS-2 tool. Nine were rated as poor
primarily because they lacked a comparison population
or the index test formed part of the reference test and
were excluded. Five were rated good and two were rated
fair and were reviewed. Six of the seven were cross-
sectional in design. The included studies focused on
PLWHIV in high-risk, low-resource countries in sub-
Saharan Africa and Southeast Asia.

Because these studies are observational and are
imprecise as reflected in the CIs, the data were rated as
low quality according to the GRADE system. In
addition, the heterogeneity in the results, partly related
to differences in the subpopulations and settings,
precluded developing an evidence profile.

A prospective cohort study examined the prevalence of
TB in 361 PLWHIV eligible for antiretroviral therapy
(ART; WHO stage 4 or CD4 < 200 cells/mm?) in
South Africa.”” Patient evaluation included a repeat
assessment 3 to 6 months after the initial one. Among
361 trial participants, 64 (18%) had culture-positive
sputum, and 114 (32%) fulfilled any TB case definition
(ie, positive microbiologic test results or clinical
improvement after 2 months of treatment). Of the 114,
99 (87%) had pulmonary TB, five (4%) had
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PICO2 diagram PubMed Search March 20, 2017

What is the impact of adding the WHO endorsed symptoms (fever, night sweats, hemoptysis & weight loss)
to cough compared to cough alone on the detection of TB in high risk patients?

PubMed:

(world health organization[mh] OR world health organization[tiab])

AND (“symptom screen” OR “symptom screening” OR “endorsed symptoms” OR mass screening[mh])
AND (tuberculosis OR fever OR “night sweats” OR “weight loss”)

Results: 127

SCOPUS:

TITLE-ABS-KEY (“world health organization”

OR LIMIT-TO (PUBYEAR, 2010)
Results: 94 Removed duplicates leaving 48

AND (“symptom screen” OR “symptom screening” OR “endorsed symptoms” OR “mass screening”)
AND (tuberculosis OR fever OR “night sweats” OR “weight loss”)

AND (LIMIT-TO (PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014)
OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR, 2011)

Cochrane Database of Systematic Reviews: (1 systematic review but was not relevant)

“world health organization”

Results: 6

AND (“symptom screen” OR “symptom screening” OR “endorsed symptoms” OR “mass screening”)

AND (tuberculosis OR fever OR “night sweats” OR “weight loss”) in Title, Abstract, Keywords in Trials’

Total = 181 Deduped; 36 for full text review; 16 selected for quality review; 7 rated fair or good.

Figure 2 — Key question 2 search strategy: What is the impact of including the other World Health Organization-endorsed symptoms (fever, night
sweats, hemoptysis, and weight loss) with cough compared with cough alone on the detection of TB in patients at high risk? See Figure 1 legend for

expansion of abbreviations.

extrapulmonary TB, and 10 (9%) had both. The WHO-
endorsed symptom screen (ie, the presence of any one
WHO-endorsed symptom) was more sensitive but less
specific than cough (Table 4).

Another prospective cohort study was designed to
determine the dependability of WHO-endorsed
symptom screening to diagnose pulmonary TB in
pregnant women with HIV infection who were

aged = 18 years.”” All clinic patients were eligible for the
WHO-endorsed four-symptom screen and sputum
smear and culture. Among the 1,415 women who
underwent screening, 226 (16%) had a positive symptom
screen. Thirty-five (2.5%) had new diagnoses, and 12
were already receiving treatment for pulmonary TB
(total prevalence, 3.3%). Median age was 27 years,
median gestational age was 24 weeks, and median CD4
cell count was 394 mm®. The sensitivity of cough and/or
any WHO-endorsed symptom was poor (Table 4). The
investigators concluded that symptom screening had a

478 Evidence-Based Medicine

low sensitivity among pregnant women with HIV
infection.”

A survey in eight clinics in Thailand, Cambodia, and
Vietnam of PLWHIV, aged = 6 years, collected sputum
from 1,980 individuals with or without WHO-endorsed
symptoms and found that 272 (14%) had pulmonary
TB.'? Among these, 109 (40%) had positive smear and
culture results. The investigators surveyed for WHO-
endorsed symptoms. In this high-prevalence population
in Southeast Asia, the more WHO-endorsed symptoms
present the greater the likelihood of pulmonary TB. The
investigators analyzed various combinations of
symptoms. Individual sensitivities for weight loss,
current cough, fever, and fatigue were 84%, 83%, 81%,
and 78%, respectively. However, these symptoms were
present in 46% to 54% of all participants. The
sensitivity of one, two, three, or four WHO-endorsed
symptoms (current cough, fever, weight loss, night
sweats), was 98%, 90%, 72%, and 51%, respectively, for

[ 153#2 CHEST FEBRUARY 2018 |
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TABLE 4 | Descriptions of the Retained Studies for KQ 2

Method of Limitations and
Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages
Hanifa PLWHIV, ART TB treatment Current cough Symptom Sensitivity specificity PPV | It is unclear that the The prevalence of
et al?’/ eligible, within Cough = 2 wk questionnaire NPV time between the pulmonary TB is high
2012 age =17y, previous 3 Cough =3 wk | Chest 69% 63% 33% 88% reference standard (32%) among
WHO stage 4 mo Any WHO- radiograph 44% 81% 38% 84% (symptom screen) PLWHIV in South
or CD4 < endorsed Sputum smear 42% 83% 40% 84% and index test was Africa who are
200 mm3 symptom and culture 97% 4% 21% 82% close enough. eligible but have not
South Africa and/or Sputum samples commenced ART with
fatigue, chest were collected at two a median CD4 of
pain different times. 120 mm?.

The performance of the | Any WHO-endorsed
index test was not symptom is more
described sufficiently sensitive than cough
apart from stating as a screen for
that trained nurses pulmonary TB in this
administered the population.
symptom
questionnaire.

Khan PLWHIV, ART Previously Not receiving Symptom Any WHO-endorsed It is not clear whether The prevalence of
et al®l/ eligible, investigated ART questionnaire symptom, all PLWHIV the standard was previously
2014 age = 18y for or treated Receiving ART Chest 72% 50% 12% 95% sputum smear or undiagnosed

South Africa

for TB

radiograph
Sputum smear
and culture

Any WHO-endorsed
symptom, PLWHIV
receiving ART

52% 56% 7% 95%

Any WHO-endorsed
symptom, no ART

91% 33% 20% 95%

culture.

Completion of the
symptom
questionnaire was
not described in
sufficient detail.

The symptom screen
was not described
adequately to permit
replication of the
study. Each hospital
used different
methods to interpret
sputum smears.

It is not clear that the
clinical data would be
available in clinical
practice.

Uninterpretable or
intermediate test
results were not
reported.

pulmonary TB is
greater in PLWHIV in
South Africa who
have not yet started
receiving ART. The
WHO-endorsed
symptom
questionnaire was
more sensitive in
PLWHIV not receiving
ART.

(Continued)
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TABLE 4 | (Continued)

Method of Limitations and
Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages
Kim et al'%/ PLWHIV, age > No chest Current cough Symptom Sensitivity of symptoms Index test was not PLWHIV attending
2012 6 y, with and radiograph or | Any WHO- questionnaire to identify PLWHIV with described in outpatient clinics in
without ART sputum endorsed Sputum smear smear-positive TB adequate detail to Southeast Asia have a
Southeast Asia examination symptom and culture Sensitivity for cough permit replication of high prevalence of
Aim was to in previous 3 If indicated, 83% the test. pulmonary TB (14%),
determine mo other cultures | Any WHO-endorsed It is unclear whether and 40% of these were
sensitivity of symptom, sensitivity, uninterpretable or smear positive and
symptoms to specificity, PPV and intermediate results considered highly
identify NPV, respectively were reported. infectious. The median
PLWHIV (ie, 98% 30% 8% 100% CD4 cell counts were
those with 75 mm3, 125 mm?3,
highly and 277 mm3in
infectious smear-positive,
disease) smear-negative, and
whose results nonpulmonary TB
were smear cases, respectively. In
positive PLWHIV with smear-
positive pulmonary
TB, cough had a
sensitivity of 83%, and
any WHO-endorsed
symptom had a
sensitivity of 98%.
Rangaka PLWHIV who Unwilling to Not receiving Symptom Current cough, all The selection criteria Among PLWHIV,
et al*?/ are ART consent ART questionnaire PLWHIV were described only prevalence of
2012 eligible Receiving ART Sputum culture 25% 93% 25% 93% as the retrospective pulmonary TB is less

South Africa

Chest
radiography
in
participants
suspected of
having TB

Any WHO-endorsed

symptom, all PLWHIV

40% 88% 26% 94%

Current cough, PLWHIV

not receiving ART
31% 89% 30% 90%
Any WHO-endorsed

symptom, PLWHIV not

receiving ART
48% 80% 26% 91%

Current cough, PLWHIV

receiving ART
12% 96% 14% 95%
Any WHO-endorsed

symptom, PLWHIV

receiving ART
24% 94% 20% 96%

selection of subjects
with data available
for analysis.

There could be up to 1
mo between the
reference standard
and the index test.

The index test was
described only as the
WHO-endorsed
symptom screen.

in those receiving
ART. Any WHO-
endorsed symptom is
more sensitive than
cough but not
sensitive enough to
serve as a reliable
screen. Both cough
and any WHO-
endorsed symptom
are even less
sensitive in those
receiving ART.

(Continued)
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TABLE 4 | (Continued)

Method of Limitations and

Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages

Modi PLWHIV, Any HIV Current cough Symptom Current cough, all It was unclear whether | Among PLWHIV in
et al*%/ age=7y treatment Any WHO- questionnaire PLWHIV any positive results Kenya, with a median
2016 Kenya inlast 2 y endorsed Physical 43% 77% 19% 92% from Xpert MTB/RIF CD4 of 343 mm?, any

Any TB symptom examination Any WHO-endorsed or liquid culture were WHO-endorsed
treatment Chest symptom, all PLWHIV equivalent. The symptom was a more
in previous year radiograph 74% 50% 16% 94% execution of the sensitive marker
Sputum smear Any WHO-endorsed index case was than cough but was
and culture symptom, nonpregnant described only as not sensitive enough
Xpert MTB/RIF PLWHIV “the WHO symptom to serve as a screen
78% 42% 16% 93% screen was used.” for TB. Any symptom
screen was even less
sensitive in pregnant
PLWHIV.

Pregnant
patients

Modi PLWHIV, age = Any HIV Current cough Symptom Any WHO-endorsed It was unclear whether | Any symptom screen
et al®%/ 7y treatment in Any WHO- questionnaire symptom, pregnant any positive results was even less
2016 Kenya last 2 y endorsed Physical PLWHIV from Xpert MTB/RIF sensitive in pregnant

nonpregnant Any TB symptom examination 28% 75% 6% 95% or liquid culture were PLWHIV.
and pregnant treatment in Chest equivalent. The
previous year radiograph execution of the
Sputum index case was
smear and described only as
culture “the WHO symptom
Xpert MTB/RIF screen was used.”

Hoffmann Pregnant < 7 dsince Current cough Symptom Current cough It is not clear that the In pregnant PLWHIV in
et al*®/ PLWHIV, diagnosis, Any WHO- questionnaire 23% 92% 7% 98% reference standard South Africa, with a
2013 age =18y already endorsed Sputum smear Any WHO-endorsed correctly classifies median.

South Africa receiving TB symptom and culture symptom the target condition. CD4 of 394 mm?3,
treatment 28% 84% 4% 98% Only 16% of the neither cough nor
sputum samples any WHO-endorsed
were satisfactory. symptom is sensitive
Symptom questions enough to be reliable
were not described in to screen for
any detail. pulmonary TB.
It is not clear that the
investigators were
blinded to the
sputum results when
they assessed the
questionnaire
results.

(Continued)
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Key Messages

Among pregnant
PLWHIV in Kenya,
54% receiving.

ART and with a median
CD4 of 437 mm?,
neither cough nor
any WHO-endorsed
symptom was a

sensitive enough

indicator of

pulmonary TB.

Limitations and

Risk of Bias
described sufficiently

to permit replication
of the test. It was

reported as a
tool that included the

structured interview
WHO-endorsed

Index test was not

symptom screen. It

is unclear whether
the investigator was

blinded to the

sputum results when

interpreting the
questionnaire.

Qutcomes

symptom
43% 81% 5% 98%

29% 96% 14% 98%
Any WHO-endorsed

Cough > 2 wk

Method of
Assessment

test
Sputum smear
and culture
Xpert MTB/RIF

Tuberculin skin

Study Arms
Any WHO-
endorsed
symptom
Cough > 2 wk

Exclusions
TB or latent TB
infection,
treatment in
previous year

Inclusions
Pregnant
PLWHIV,
age=16y
Kenya

TABLE 4 | (Continued)

482

Study/Year

LaCourse
et al’*?/
2016

Evidence-Based Medicine

ART = antiretroviral therapy; CD4 = CD4-positive T lymphocytes; NPV = negative predictive value; PPV = positive predictive value. See Table 1 for expansion of other abbreviations.

smear-positive disease. The sensitivity, specificity,
negative predictive value, positive predictive value, and
prevalence for cough = 2 weeks or any of the four
WHO-endorsed symptoms are shown in Table 4.

A cross-sectional study in Kenya identified 288 pregnant
women who were HIV positive (age = 16 years,

54% receiving ART, and median CD4 of 437/mm”) who
could provide sputum for mycobacterial smear and
culture. Median age was 25 years, and median
gestational age was 26 weeks. Seven of 288 (2.4%)
women had culture-positive pulmonary TB. Among the
seven pregnant women with culture positive PTB, two
had cough, and three had any WHO-endorsed symptom
(Table 4).%

A prospective cohort study of PLWHIV, age = 7 years,
in Kenya not previously treated for TB and not receiving
ART were screened for pulmonary TB with three sputa
for microscopy, culture, and Xpert MTB/RIF testing;
chest radiography; and symptom questionnaires. The
prevalence of bacteriologically confirmed pulmonary TB
was 11.2%. Among those with pulmonary TB, 74.1% had
at least one WHO-endorsed symptom. Symptom
prevalence was 90.3% in those with smear-positive
disease and 63% in those whose results were culture
positive but smear negative.”” However, among all
PLWHIV, 53.2% had at least one WHO-endorsed
symptom. Among PLWHIV without TB, 50.5% had a
least one WHO-endorsed symptom. The sensitivity and
specificity of current cough or at least one WHO-
endorsed symptom are shown in Table 4. The WHO-
endorsed symptom screen sensitivity was only 28% in
pregnant women with pulmonary TB.”

Chest radiography, WHO-endorsed symptom screening,
and sputum testing were planned for 825 PLWHIV in
South Africa, and 737 who provided at least one sputum
specimen were included.”’ Pulmonary TB was diagnosed
in 31 of 522 (5.9%) receiving ART and 34 of 215 (15.8%)
not receiving ART. The questionnaire performed
adequately for those not receiving ART but missed many
patients with TB receiving ART (Table 4). Cough was
the most common WHO-endorsed symptom in patients
with and those without ART, but the report does not
show the symptom breakdown in patients with TB and
does not provide data to determine whether inclusion of
other WHO-endorsed symptoms improved diagnostic
sensitivity.

Another South African study in PLWHIV compared
symptom screening of those receiving ART with those
who did not.”> Symptom screening and sputum culture

[ 153#2 CHEST FEBRUARY 2018 |



Cough TB PICO3 diagram updated search February 17, 2016

cough AND (pull y tub. i OR

y tuber

AND (h OR close

OR (tuberculosis AND lung infections) OR tuberculosis) "tuberculosis lung disease")

OR “high-risk” OR high prevalence[tiab] OR hiv OR aids OR immigrants OR refugees OR weight loss[tiab]
OR underweight OR malnourlshed OR poverty OR addiction OR silicosis OR renal failure[tiab] OR prisoners OR nursing homes[tiab] OR diabetes OR socioeconomic

factors[tiab] OR i ORI ised OR i

AND (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt])

detection[tiab] OR passive case finding[tiab] OR case finding[tiab] OR contact tracing[mh])

) AND (active screening[tiab] OR active case finding[tiab] OR passive

NOT Filters: Publication date from 1984/01/01 to 2016/02/17; English; Spanish

PubMed: cough AND (pulmonary tuber i OR y tuberculosis[tiab] OR (i is AND lung i OR tuberculosis) AND (household contacts[tiab] OR
close contacts[tiab] OR “high-i rlsk" OR high prevalence[tiab] OR hiv OR aids OR immigrants OR refugees OR weight loss[tiab] OR underweight OR malnourished OR poverty OR
addiction OR silicosis OR renal failure[tiab] OR prisoners OR nursing i OR di: ic factors[tiab] OR ic[tiab] OR i omised

tracing[mh]) Limits: English, Spanish

OR immunosuppression) AND (active screening][tiab] OR active case finding[tiab] OR passive detection[tiab] OR passive case finding[tiab] OR case finding[tiab] OR contact

SCOPUS: (cough OR coughing) AND (“pulmonary tuberculosis” OR (i

OR “close

OR i phic OR i
OR “passive case finding” OR “case finding” OR “contact tracing”) Limits: English, Spanish

omised OR i SSil

is AND “lung i
OR “high-risk” OR “high prevalence” OR hiv OR aids OR immigrants OR refugees OR “weight loss” OR underweight

OR malnourished OR poverty OR addiction OR silicosis OR “renal failure” OR prisoners OR “nursing homes” OR diabetes OR “socioeconomic factors”
n) AND (“active screening” OR “active case finding” OR “passive detection”

) OR is) AND (

( Cochrane Database of Systematic Reviews: Same search string as SCOPUS 5 — deduped 3

111 — deduped 51

@0)

Figure 3 — Key question 3 search strategy: Is actively screening more effective than passively screening for TB? See Figure 1 legend for expansion of

abbreviations.

results were available for 1,429 PLWHIV, 54% receiving
ART, and 126 (8.8%) had culture-positive pulmonary
TB. Among 654 not receiving ART, culture-positive
pulmonary TB was diagnosed in 84 (13%), and among
775 receiving ART, pulmonary TB was diagnosed in 42
(5.4%). For those receiving ART, the WHO-endorsed
symptom screen was less sensitive but more specific
(Table 4).

6. For PLWHIV with cough who also complain of fever,
night sweats, hemoptysis and/or weight loss (WHO-
endorsed symptoms) and are at risk for TB, we suggest
screening for pulmonary TB because the presence of
these symptoms increases the likelihood that the
affected individual has pulmonary TB (Grade 2C).

Remarks: All of the included studies were limited to
PLWHIV.

KQ 3: Is Actively Screening More Effective Than
Passively Screening for TB?

Figure 3 outlines the search strategy used in PubMed,
Scopus, and the Cochrane Database of Systematic
Reviews and the number of citations identified for the
KQ 3 systematic review. The search, undertaken in
February 2016, identified 70 titles in PubMed; 111 in
Scopus, 51 after removal of duplicates; and five in the
Cochrane Database of Systematic Reviews, three after
removal of duplicates. Three comparative trials were
identified,”*” and four others were discovered during
the KQ 1 search and bibliographic review *>? (Table 5).
All seven were cross-sectional studies, but two were

chestjournal.org

based on data from the same region collected 2 years
apart, and a third compared results with the previous

33,37
year’s statistics.”

The seven studies underwent quality assessment

(Table 5). Common deficiencies were not defining or
correctly implementing the study design, not clearly
defining inclusion and exclusion criteria, not calculating
or meeting power estimates, not determining whether
subjects were representative of the population, and/or
not assessing potential treatment confounding variables.
One was rated as good,”” five were rated as
7334363839 and one was rated as poor”
be discussed. Because of the heterogeneity of the six
studies rated as good or fair, and especially the different
definitions and implementations of ACF and passive
case finding (PCF), the studies could not be synthesized,
and an evidence profile could not be developed.

fair, > and will not

One ACEF strategy relied on health extension workers to
identify community members with cough = 2 weeks for
screening between September 2006 and April 2008 in
the Sidama zone in rural Ethiopia.””
kebeles or neighborhoods, with a population of 178,138,
trained health extension workers advised individuals

In 30 intervention

with cough =
to attend the health units to provide specimens for
sputum microscopy.”’
with a population of 118,673 were not provided with this
information. The mean case detection rate was 122 of
100,000 in intervention kebeles vs 69 of 100,000 in
control kebeles, (P < .001). Moreover, treatment success

2 weeks with or without other symptoms

Individuals in 21 control kebeles
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TABLE 5 | Descriptions of the Retained Studies for KQ 3

Method of Limitations and

Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages

Becerra Household Not ACF and PCF Number of Case detection rates: The ACF and PCF cohort | ACF: Household
et al*®/2005 contacts, mentioned PCF only smear- and Household cases, ACF was compared with contact tracing to

neighbors culture- and PCF vs PCF only the previous time identify those with
Lima, Peru, positive 914 of 100,000 vs 183 period. The study was cough = 2 wk
with pulmonary TB of 100,000 (P = .02) cross-sectional. increases the
cough = 2 cases Cases among Inclusion and number with
wk neighbors, ACF and PCF exclusion criteria cough = 2 wk who
vs PCF only 221 of were not stated. are screened and
100,000 vs 80 of Power calculations the number of
100,000 (P = .25; not and demographic smear-positive
significant) characteristics of the pulmonary TB cases
two populations were detected when
not provided. The added to PCF.
majority of patients Contact tracing
did not submit the among neighbors
prescribed two does not.
sputum specimens.

Datiko and Sidama Not ACF and PCF Number of Case detection rates: The study was cross- ACF: The presence of
Lindtjorn®’/ region mentioned PCF only smear-positive intervention kebeles sectional, and over a health extension
2009 Ethiopia, with pulmonary TB (ACF and PCF) vs other longer period it is workers in the

cough cases (case kebeles (PCF only) 122 likely that PCF would community to
= 2 wk detection rate) of 100,000 vs 69 of identify a greater encourage those

100,000 (P < .001)

proportion of the
pulmonary TB cases.

Exclusions and criteria
for exclusions were
not stated.

with cough = 2 wk
to attend the health
unit to provide
sputum increased
the number
screened, increased
the smear-positive
case detection rate
when added to PCF,
and improved
treatment
outcomes.

(Continued)



o TABLE 5 | (Continued)
[0}
%- Method of Limitations and
§ Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages
;—’ Gonzalez- Household Partway ACF and PCF Number of Case detection rates: The ACF and PCF cohort | ACF: Having doctors
a Ochoa members of through PCF only smear- and 26.2 of 100,000 vs 6.7 of was compared with and nurses check
et al**/2009 home visit study, culture- 100,000 the previous time for cough and
patients limited to positive period. The ACF collecting sputum
with individuals pulmonary protocol was for smear and
cough = 2 at high risk TB cases modified partway culture from other
wk through the study. family members
Las Tunas, Inclusion and with cough = 2 wk
Cuba exclusion criteria during house calls,
were not stated particularly for
clearly. Power those at greater risk
calculations were not (the elderly, heavy
provided. alcohol users,
ex-inmates,
PLWHIV, and the
socioeconomically
vulnerable),
increases the case
detection rate
compared with
results with PCF
alone. If screening
is limited to those
with cough = 3 wk,
the prevalence of
TB will be greater
(P=.0001).
Parija et al*%/ Individuals Not Sectors with Number of In public awareness It was unclear whether ACF: A public health
2014 with mentioned (ACF and smear-positive sectors (ACF and PCF), the study was awareness program
cough = 2 PCF) and pulmonary TB the number of smear- implemented encouraging
wk without (PCF cases (case positive pulmonary TB correctly. The ACF individuals with
Odisha, India only) public detection rate) cases increased and PCF cohort was cough = 2 wk to
health 11% over the same compared with the present for
campaigns time the previous year previous time period. screening (ie,
vs 0.8% increase in Demographic submitting sputum
PCF-only sectors. The characteristics of the for microscopy),
numbers screened two groups were not added to PCF,
increased 87.8% provided. Power increased the
vs 16.6%. calculations were not numbers screened
provided. Exclusion and the case
criteria were not detection rate of
o% provided. pulmonary TB.
(6]

(Continued)
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TABLE 5 | (Continued)

Method of Limitations and
Study/Year Inclusions Exclusions Study Arms Assessment Outcomes Risk of Bias Key Messages
Yassin et al®3/ Sidama Not ACF and PCF Number of The case detection rate Although presented as ACF: Health extension
2013 region, mentioned PCF only smear-positive increased from 64 to a comparison study workers went
Ethiopia, pulmonary TB 127 of 100,000 in between two regions house-to-house to
with health cases (case Sidama, pulmonary TB contemporaneously, collect sputum from
extension detection rate) cases increased 101%, most of the those with
workers and all TB cases comparisons were cough = 2 wk and
Hadiya increased 78% vs the with the previous increased the case
region, previous 15 mo. In time period in the detection rate of
Ethiopia, Hadiya, the pulmonary same zone. pulmonary TB and
without TB case detection rate Demographic all forms of TB.
health increased 16%. characteristics of the Adding ACF to PCF
extension Treatment outcomes two groups were not increased the case
workers, also improved in provided. Exclusion detection rate.
cough = 2 Sidama: 85% were criteria were not Treatment success,
wk cured and provided. a combination of the
8% completed therapy cure rate and
Vs previous 15 mo treatment
when 42% were cured completions,
and 35% completed increased with
therapy. health extension
worker
involvement.
Zachariah Household Not ACF and PCF Number of The prevalence of smear- | It was unclear whether ACF: The households
et al®°/2003 contacts mentioned PCF only smear-positive positive pulmonary TB the study design was of those with
of people with pulmonary was 1,735 of 100,000 implemented pulmonary TB were
smear- TB cases with ACF vs 191 of correctly. visited 1 mo after
positive 100,000 in the PCF Comparisons were with registration of the
pulmonary TB group. the previous time index case to
with cough period. Unclear identify those with
> 3 wk whether the subjects cough > 3 wk.
Rural Malawi were representative Children =6y
of the population. HIV underwent a chest
prevalence in Malawi radiograph and
is 9%, and 69% of were either treated
the index cases were for active disease or
HIV positive. received isoniazid
Power calculations preventive therapy.
were not provided. The addition of ACF
Exclusion criteria and to PCF increased the
number excluded case detection rate.
were not provided.

ACF = active case finding; PCF =passive case finding.



(cured and completed therapy) rates were better in
intervention kebeles (89.3% vs 83.1%; P = .012).%”

A subsequent study recruited individuals after the health
extension worker program was extended throughout the
Sidama zone, and results were compared with the
adjacent Hadiya zone that had similar demographic
characteristics.”” In Sidama, health education workers
went from house-to-house to identify individuals with
cough = 2 weeks and collected sputum for microscopy.
The program was unavailable in Hadiya, so individuals
were obliged to attend health units for assessment and
care. Health extension workers identified 49,857
individuals with cough = 2 weeks, and 2,262 (4.5%)
were smear positive. Combined with the patients who
presented to the health units, 5,090 smear-positive
pulmonary TB cases were identified in Sidama. In the
previous 15-month period, only 2,534 smear-positive
pulmonary TB cases had been identified in Sidama. The
health extension worker program resulted in a 101%
increase in the case detection rate over the previous

15 months compared with a 16% increase, from 949 to
1,133, in Hadiya during the same period. The
pulmonary TB case notification rate was 127 of 100,000
in Sidama vs 69.4 of 100,000 in Hadiya.”

The assumption guiding studies that combine ACF with
PCF is that cases identified by means of PCF represent
the baseline diagnostic yield and that cases identified by
means of ACF account for the additional cases.”® In
Lima, Peru, ACF among household contacts of
pulmonary TB cases increased the case detection rate
from 183 of 100,000 to 914 of 100,000 (P = .02).”" In
neighboring households of active cases, ACF did not
increase the case detection rate significantly (80 of
100,000 to 221 of 100,000; P = .25).*

A comparative trial of ACF was undertaken in Odisha,
India.’® In one-half the districts, village-based health
activists underwent a 1-day training program on the
signs and symptoms of TB with emphasis on

cough = 2 weeks. ACF included a public awareness
campaign consisting of a traveling van with
announcements by loudspeaker followed by health fairs
in targeted sectors encouraging individuals with

cough = 2 weeks to provide sputum for microscopy.
Compared with the same quarter in the previous year,
the number of patients who underwent screening in the
intervention sectors increased 87.8% and smear-positive
pulmonary TB cases increased by 10.8% compared with
16.6% and 0.8% in the usual practice (ie, PCF, sectors),
respectively.
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In Las Tunas, Cuba, visiting nurses collected sputum for
microscopy and culture from patients and household
members with cough = 2 weeks.”* Partway through the
study, screening was limited to those with cough and
another risk factor for pulmonary TB: the elderly,
alcoholics, ex-prisoners, PLWHIV, and the
socioeconomically vulnerable. The prevalence of cases
was 26.2 of 100,000 in the program vs 6.7 of 100,000
detected by means of PCF at health centers.”*

In rural Malawi, patients with pulmonary TB were
instructed to tell their household contacts with cough to
attend the health unit for screening and served as the PCF
cohort.” In the ACF cohort, health-care workers visited
the homes with all active cases to identify any household
members with cough for > 3 weeks. Sputum was collected
on the spot, and a second specimen was collected for
microscopy the following day. Prevalence of pulmonary
TB in the PCF cohort was 191 of 100,000 (0.19%)
compared with 1,735 of 100,000 (1.74%) in the ACF
group.””

Waiting for individuals with symptoms to present for
medical care to detect pulmonary TB, also called “PCE,”
was the recommended strategy for resource-limited,
high-prevalence countries because it is less expensive
than actively searching for cases.””** Hard-to-reach
undertreated or untreated populations are a reservoir of
infection, frustrating efforts at disease eradication.*’
However, PCF fails to identify most individuals with
pulmonary TB. In 2000, it was estimated that only
27% of new cases with smear-positive sputum were
detected, and only 19% were treated successfully."*

ACEF programs to identify people suspected of having TB
who have not presented for assessment were developed
to confirm the diagnosis promptly and initiate therapy.®
Most ACF programs were undertaken in high-
prevalence countries and in particularly high-risk groups
or among those with poor access to health care such as
people living in remote rural areas. These ACF
programs actively sought individuals with cough,
usually = 2 weeks’ duration, with or without other
WHO-endorsed symptoms, and obtained sputum for
microscopy, with or without culture or Xpert MTB/RIF
testing. Some programs also included a symptom-based
questionnaire or chest imaging. Some ACF programs
screened contacts of active cases whether or not they
were coughing.”

In populations with a high TB prevalence, the addition
of ACF to PCF to identify patients with cough = 2
weeks, including household contacts, will increase the
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number of pulmonary TB cases identified and will
identify them earlier.”””” Kranzer et al'’ published a
systematic review that concluded that screening
increased the number of pulmonary TB cases
diagnosed in the short term, and diagnosed them
earlier and with less advanced disease, but it was not
clear that treatment outcomes were improved or that
transmission rates were reduced. Screening is
recommended for PLWHIV and household contacts of
active pulmonary TB, but the benefits of wider
population-based screening programs remain
uncertain.'’

If one assumes that individuals identified by means of
ACF eventually will present for care, an ACF strategy
should identify pulmonary TB cases earlier when disease
is less advanced.”’ The available data are insufficient to
confirm this method. Implementing an ACF strategy to
identify individuals with cough = 3 weeks was
compared with PCF in South Africa.”” Outcomes were
similar, but the earlier initiation of treatment may have
resulted in less disease transmission.”> ACF will be more
effective only if treatment is started earlier and patients
complete therapy.®** As part of a Directly Observed
Treatment, Short Course (DOTS) strategy, ACF can
increase the number of cases successfully treated.’® This
increase may be due to the DOTS component rather
than ACF.””** Whether ACF will be effective in
environments with a low or middle TB prevalence is
unclear.

An important question is whether ACF will affect the
pulmonary TB incidence and prevalence. None of the
comparative studies demonstrated that ACF provided an
added benefit over PCF. However, a Zimbabwean study
comparing two ACF strategies reported a subsequent
decline in pulmonary TB prevalence after the ACF
strategies were implemented.’® No other studies have
reported that ACF led to a subsequent reduction in
pulmonary TB prevalence.

Suggestions

7. For patients with cough in high TB prevalence
populations, we suggest the addition of active case
finding (ACF) to passive case finding (PCF) because it
may improve outcomes in patients with pulmonary
TB (Ungraded Consensus-Based Statement).

8. For patients with cough in high TB prevalence
populations, we suggest the addition of ACF to PCF
because it may reduce transmission (Ungraded
Consensus-Based Statement).
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KQ 4: What Is the Most Cost-Effective Strategy to
Diagnose TB in Individuals With Cough in
High-Prevalence Countries?

A systematic literature review was performed to address
the most cost-effective strategy to diagnose a case of TB
among individuals with cough = 2 weeks. The PubMed
search (Fig 4) identified 111 publications since January
1984, and a search of the SCOPUS database in May 1984
identified a further 28 for a total of 139 publications, of
which 19 were selected for full-text review after
assessment of the abstracts. Four had information that
pertained to this question. Two studies modeled the
incremental cost-effectiveness ratio of different
screening strategies for TB diagnosis in patients with
and those without symptoms.”**’

The incremental cost-effectiveness ratio of different
screening strategies depends on TB prevalence in the
population modeled.*® Screening asymptomatic
individuals for TB is cost-effective only in very high-
prevalence groups.”® ACF with testing of symptomatic
individuals seems to be the best approach in most patient
populations. In symptomatic individuals, assessment of
different diagnostic tests and order of testing were
modeled. A modeling study suggested Xpert MTB/RIF
testing of individuals with sputum smear-negative results
in countries without mycobacterial culture capability
would be cost-effective with use of the WHO willingness-

to-pay thresholds as opposed to clinical diagnosis.”**’

Two studies assessed the direct patient costs of
investigations into chronic cough, primarily in rural
settings in Yemen, Nepal, and China.”**’ Both articles
concluded that direct patient costs were significant,
especially when travel to a diagnostic center was
required, and suggested that investigations for TB be
provided at no or low cost and at the point of care to
limit the financial burden of assessment on individuals

. . 48,49
with chronic cough.

Suggestions

9. For patients with cough suspected to have
pulmonary TB, we suggest that available financial
modeling algorithms be used to estimate costs
associated with different screening strategies because
cost-effectiveness studies have not yet been performed
(Ungraded Consensus-Based Statement).

10. For patients with chronic cough in low income
countries, we suggest that strategies for pulmonary TB
diagnosis should focus on improved case detection
rather than diagnostic testing (Ungraded Consensus-
Based Statement).
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PICO4 diagram - PubMed Search May 1, 2014

SETS:
(cough[tiab] OR cough[mh] OR pulmonary tuberculosis OR "tuberculosis lung infections" OR "tuberculosis lung disease")
AND (cost OR budgets OR economics)
AND (sputum OR tuberculin OR "chest radiograph" OR chest x-ray OR Xpert/rif OR diagnosis OR mass screening)
AND (high prevalence countries OR high incidence[tiab] OR high burden[tiab])
NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt])

Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

(cough[tiab] OR cough[mh] OR pulmonary tuberculosis OR "tuberculosis
lung infections" OR "tuberculosis lung disease") AND (cost OR budgets OR
economics) AND (sputum OR tuberculin OR "chest radiograph" OR chest x-ray 100
OR Xpert/rif OR diagnosis OR mass screening) AND (high prevalence
countries OR high incidence[tiab] OR high burden[tiab])

Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

[ NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt]) with filters still applied ]

[ Identified 5 systematic reviews, meta-analyses, ]

search that included 22
high-burden country names

| Plus 15 hand selected from broader

practice guidelines, etc. from set of 96 J ‘

TOTAL = 111

(cough[tiab] OR cough[mh]) OR (pulmonary tuberculosis
OR "tuberculosis lung infections" OR "tuberculosis lung
disease") AND (cost OR budgets OR economics) AND (sputum

OR tuberculin OR "chest radiograph" OR chest x-ray OR Xpert/rif
OR diagnosis OR mass screening) AND (high prevalence countries

OR high incidence[tiab] OR high burden[tiab])
Filters Publication date from 1984/01/01 to 2014/12/31;
English; Spanish AND systematic[sb]

Figure 4 — Key question 4 search strategy: What is the most cost-effective strategy to diagnose TB in individuals with cough in high-prevalence

countries? See Figure 1 legend for expansion of abbreviations.

KQ 5: How Quickly Should Cough Resolve With
Effective Antimicrobial Therapy in Patients With
Pulmonary TB?

The literature search to determine the expected rate of
cough resolution in pulmonary TB identified 322
publications since January 1984 (Fig 5). Among these,
278 had abstracts in English or Spanish and were
reviewed. No publication met the criteria to address this
KQ. The search did not identify any high-quality studies
that evaluated the time required for cough resolution in
individuals with TB who were receiving effective anti-TB
therapy.

A recently published subanalysis from a small
prospective cohort study from Peru quantified cough in
64 patients who were HIV negative and starting
treatment for culture-positive pulmonary TB and

chestjournal.org

reported a significant reduction in cough by day 14 of
treatment and a further reduction after 2 months of
treatment.”’ A semiautomated ambulatory cough
monitor with a demonstrated sensitivity of 77.5% and
specificity of 99.3% identified cough episodes in patients
with pulmonary TB. The investigators excluded monitor
malfunctions and periods of poor sound quality due to
high background noise, and two trained nurses listened
to validate the portions of the recording tape with
identified cough events. Patients were followed up from
just before the treatment start through the first 62 days
of therapy. The median number of cough episodes prior
to starting treatment was 2.3/h (interquartile range, 1.2-
4.1). Cough frequency increased with increasing
bacillary load (P < .01). Cough cessation was defined as
the time to the first of two consecutive recordings with a
cough frequency of = 0.7 cough events per hour during
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PICO5 diagram - PubMed Search May 12, 2014

How quickly should cough improve with effective TB therapy?

SETS:
pulmonary tuberculosis

And ("directly observed therapy short" OR "directly observed treatment short*
OR directly observed therapy[mh] OR DOTS OR "4 drug therapy" OR (isoniazid
AND rifampin AND ethambutol AND pyrazinamide) OR "four drug therapy")
And (treatment outcome[mh] OR outcome[tiab] OR effective[tiab] OR efficacy[tiab])
Not (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt] OR resistant)

Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

OR outcome[tiab] OR effective[tiab] OR efficacy[tiab])

pulmonary tuberculosis AND ("directly observed therapy short" OR

"directly observed treatment short" OR directly observed therapy[mh]
OR DOTS OR "4 drug therapy" OR (isoniazid AND rifampin AND ethambutol 322
AND pyrazinamide) OR "four drug therapy") AND (treatment outcome[mh]

[ Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

278

[ NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt] OR resistant) ]

within set of 278

Identified 12 systematic reviews, meta-analyses, practice guidelines, etc.

Filters Publication date from 1984/01/01 to 2014/12/31;
English; Spanish AND systematic[sb]

Pulmonary tuberculosis AND ("directly observed therapy short" OR
"directly observed treatment short" OR directly observed therapy[mh]

OR DOTS OR "4 drug therapy" OR (isoniazid AND rifampin AND ethambutol
AND pyrazinamide) OR "four drug therapy") AND (treatment outcome[mh]
OR outcome[tiab] OR effective[tiab] OR efficacy[tiab]) NOT (editorial[pt] OR
letter[pt] OR comment[pt] OR case reports[pt] OR resistant)

Plus Handsearch articles related to
QualityofLife/TB/Cough
TOTAL = 298

Figure 5 — Key question 5 search strategy: How quickly should cough resolve with effective antimicrobial therapy in patients with pulmonary TB?
DOTS = Directly Observed Treatment, Short Course. See Figure 1 legend for expansion of other abbreviations.

treatment. By day 14, the probability of cough cessation
was 42% (95% CI, 25%-64%), and by day 60 the
probability was 51% (95% CI, 33%-72%). By day 14, the
probability of sputum mycobacterial smear conversion
was 26% (95% CI, 17%-39%), and by day 60 the
probability was 85% (95% CI, 73%-93%). Sputum
culture conversion assessed by means of microscopic
observation drug susceptibility was 29% (95% CI, 19%-
41%) by day 14 and 94% (95% CI, 85%-98%) by day 60
in this selected cohort of patients with pansensitive
pulmonary TB.

Further prospective studies should address this
important clinical question. Establishing the
appropriate time frame for cough resolution and
identifying individuals whose cough persists longer
may identify those with persistent infectious state or
drug-resistant TB. This method may assist with
individualized respiratory isolation management and
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targeted drug susceptibility testing in resource-limited
settings.

KQ 6: Is There a Difference In Cough Duration
Between Patients Treated With Drug-Sensitive
Cavitary Disease vs Drug-Sensitive Noncavitary
Pulmonary TB?

Only 73 citations published since 1984 were identified
potentially to answer this question; 51 citations in
English and Spanish were reviewed (Fig 6). No
publication met the criteria to address this KQ. In
conclusion, we found no available prospective, peer-
reviewed studies that confidently evaluated differences
in cough duration between patients who were treated
who had drug-sensitive cavitary pulmonary TB vs those
who had drug-sensitive noncavitary pulmonary TB.
Future studies should address this clinical question.

Data are insufficient to anticipate the rate of cough
resolution in individuals with drug-sensitive pulmonary
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PICOG6 diagram - PubMed Search May 13, 2014

Is there a difference in cough duration (weeks) between treated patients with DS cavitary vs DS noncavitary

pulmonary TB?

SETS:

tuberculosis
Not (resistance OR resistant)
And cough
And (cavitary OR noncavitary)

Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

[tuberculosis NOT (resistance OR resistant) AND cough AND (cavitary OR noncavitary) ]—»@

[ Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

o

> Total = 51

Figure 6 — Key question 6 search strategy: Is there a difference in cough duration between patients treated with drug-sensitive cavitary disease vs drug-

sensitive noncavitary pulmonary TB?

TB, although one could assume that cough will respond
more quickly in the absence of cavitary lung disease.
However, one Japanese abstract indirectly addressed this
question.”' This prospective study compared cough- and
sputum-related quality of life in 64 individuals with
pulmonary TB, with both cavitary and noncavitary
disease, before and after anti-TB treatment. The median
age of the patient cohort evaluated during their
hospitalization was 74 years. Their subjects completed
the Japanese version of the Leicester Cough
Questionnaire and the Cough and Sputum Assessment
Questionnaire, designed to evaluate cough and sputum
production, at the time of admission and at hospital
discharge. Both cough- and sputum-related quality of

PICO7 diagram - PubMed Search May 13, 2014

life in patients with pulmonary TB was impaired but
improved after treatment. The Leicester Cough
Questionnaire scores correlated positively with the
Cough and Sputum Assessment Questionnaire scores
(Spearman rank correlation coefficient, 0.430-0.887).
Importantly, there was no difference in total Leicester
Cough Questionnaire score between patients with
cavitary or endobronchial lesions and those without.

KQ 7: In Coughing Patients With Lung Disease, Are
There Features That Suggest M avium Complex
Lung Disease?

The systematic literature search for individual studies
for KQ 7 was conducted using the following databases:

In coughing patients with lung disease are there features that suggest Mycobacterium avium infection?

SETS:

Cough
And M avium

Not (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt] OR resistant)

Filters:

Publication date from 1984/01/01 to 2014/12/31; English; Spanish

[Cough and M avium

152

[NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt]) ]

[Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

Total = 51

Figure 7 — Key question 7 search strategy: In coughing patients with lung disease, are there features that suggest Mycobacterium avium complex lung

disease? See Figure 1 legend for expansion of abbreviation.
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PICOS8 diagram - PubMed Search May 15, 2014

In coughing patients with lung disease are there features that suggest fungal infection?

SETS:

OR paracoccidioidomycosis OR coccidioidomycosis)
AND Cough

Filters: Publication date from 1984/01/01 to 2014/12/31

(fungal lung diseases OR histoplasmosis OR blastomycosis OR aspergillus OR aspergillosis OR cryptococcus

AND (diagnosis OR sensitivity and specificity OR chest radiograph OR sputum OR symptoms)
NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt])

(fungal lung diseases OR histoplasmosis OR blastomycosis OR aspergillus OR aspergillosis
OR cryptococcus OR paracoccidioidomycosis OR coccidioidomycosis) AND cough AND 851
(diagnosis OR sensitivity and specificity OR chest radiograph OR sputum OR symptoms)

[Filters: Publication date from 1984/01/01 to 2014/12/31; English; Spanish

—

[NOT (editorial[pt] OR letter[pt] OR comment[pt] OR case reports[pt]) with filters still applied

[ Identified 5 systematic reviews, meta-analyses, practice guidelines, etc. from set of 283

|<—| Total = 302

OR symptoms)
Filters Publication date from 1984/01/01 to 2014/12/31;
English; Spanish AND systematic[sb]

(fungal lung diseases OR histoplasmosis OR blastomycosis OR aspergillus OR aspergillosis
OR cryptococcus OR paracoccidioidomycosis OR coccidioidomycosis)
AND cough AND (diagnosis OR sensitivity and specificity OR chest radiograph OR sputum

Figure 8 - Key question 8 search strategy: In coughing patients with lung disease, are there features to suggest fungal infection or paragonimiasis? See

Figure 1 legend for expansion of abbreviations.

MEDLINE via PubMed, Embase, and Scopus with date
limitations from January 1, 1984, to April 2014 (Fig 7).
The search strategy identified 51 references. Only three
articles reported the prevalence of cough in
Mpycobacterium avium complex (MAC) lung disease, but
all were rated as poor quality and were excluded from

. . 52-54
the evidence review.

The two controlled trials of MAC lung disease therapy by
the British Thoracic Society did not address the prevalence
or features of cough.”” Although there is no supporting
evidence, one would assume that cough duration,
frequency, severity, and likelihood of sputum production
increase with more advanced lung disease. Moreover,
many with MAC infection have underlying lung disease
responsible for, or at least contributing to, their cough.”” In
a cohort with mild disease, cough prevalence was 23%.”*
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The majority of patients with MAC in a French study
(71.2%) had underlying lung disease, and 77.6% reported
cough.” There are no cough features predictive of MAC
lung disease or predictive of disease due to other
nontuberculous mycobacteria. Nodular bronchiectasis,
predominantly involving the lingula and/or right middle
lobe, is observed primarily in women who are often
nonsmokers without a history of antecedent lung disease.”
The majority (86%) with nodular bronchiectasis
experienced productive cough and purulent sputum
production for an average of 6 months prior to diagnosis
and had relatively advanced disease at diagnosis.”” A
retrospective review from Seoul, Korea, found that
individuals with Mycobacterium intracellulare were more
likely to have underlying lung disease and were more likely
to experience cough (84% vs 74%; P = .005) than were
patients with M avium lung disease.”
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In addition to underlying fibrocavitary disease due to
previous pulmonary TB or other lung conditions such as
sarcoidosis, MAC is frequently cultured from the
sputum or bronchoscopy specimens from individuals
with a variety of other lung diseases such as COPD,
bronchiectasis, and active pulmonary TB.”® It may be
challenging to determine whether MAC is contributing
to the patient’s symptoms in the presence of underlying
lung disease.” In summary, the reported prevalence of
cough varies widely in patients with MAC lung disease.
The prevalence will vary with the severity and extent of
disease and the presence and severity of comorbid lung
disease.

KQ 8: In Coughing Patients With Lung Disease, Are
There Features to Suggest Fungal Infection or
Paragonimiasis?

The 2014 PubMed database search identified 283
citations, and a further 19 were identified in the Scopus
database, for a total of 302 citations (Fig 8). The 42
Prneumocystis jirovecii citations are not addressed in this
section.

Among the remaining articles, others were excluded for
a variety of reasons: review article, single case report, or
small case series of < 10 subjects. Some addressed other
conditions (ie, not fungal lung diseases, not about lung
disease, fungal disease in other species) or did not
address cough, leaving 54 citations for further
assessment. Most of the remainder were case series of
patients with aspergillosis, blastomycosis,
coccidioidomycosis, cryptococcal disease,
histoplasmosis, mucormycosis, paracoccidioidomycosis,
or penicilliosis infections. Only three were comparative
studies, albeit of poor quality, and were excluded from

. . 60-62
the evidence review.””

The prevalence of cough has been reported in patients,
with and without an immunocompromising condition, in
a variety of fungal diseases of varying severities:
Aspergillus, blastomycosis, coccidioidomycosis,
Cryptococcus, histoplasmosis, Mucor,
paracoccidioidomycosis, and penicilliosis.”” ”’ The
reported cough prevalence has varied from
approximately 25% to 100%, but the reported prevalence
was approximately 50% in the three comparative
trials.” °” The prevalence of hemoptysis also varied
widely. None of the studies identified any features that are
characteristic of cough due to any of the fungal diseases.

Paragonimiasis is contracted by consuming raw or
undercooked crabs or crayfish infected with a
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Paragonimus species. Initial symptoms are usually
gastrointestinal: diarrhea, abdominal pain, fever,
eosinophilia, and hepatosplenomegaly.
Pleuropulmonary involvement usually occurs in the
chronic phase, manifesting as cough, sputum
production, and hemoptysis.”' No published prospective
studies or comparative trials of cough due to
paragonimiasis were identified. In some tropical regions,
between 10% and 15% of those with chronic cough have
paragonimiasis.”’® Cases occasionally are reported
from the Mississippi River Basin in individuals who
consume raw crayfish.”’

Limitations

We did not plan to limit our review to high-prevalence
populations, but most of the reports and virtually all of
the comparative reports were from high-risk
populations and from low-income countries. Because
the comparative reports described data from individuals
at high risk in low-income countries, the
recommendations were developed for those populations.
The lack of inclusion of health-care practitioners from
high-prevalence, low- and low-middle- income
countries and the lack of input from patients at high risk
in the development of these recommendations are
obvious deficiencies. The relative dearth of data to
answer the KQs was also an important limitation of this
report.

Conclusions

The objective of this report was to update the 2006
ACCEP clinical practice guideline for cough due to TB
and other chronic infections.'' An international panel of
experts was assembled to develop management
guidelines from a systematic review of the literature. A
rigorous evidence-based process, under the direction of
the CHEST methodologists, was used to review the
relevant literature. Eight appropriate and topical PICO
questions were created to guide the literature review.
The 2006 guidelines were based on the available
literature to 2003, whereas the current guideline updated
the literature to 2014 and in the case of KQs 1 and 3, to
February 2016, and in the case of KQ 2, to March 2017.
The literature addressing these PICO questions was
largely of low quality. However, the panel agreed that in
countries with a high TB prevalence, most individuals at
high risk and household contacts with cough = 2 weeks
do not have pulmonary TB. The literature did not
provide strong evidence that there is an optimal cough
duration for when to screen for TB. We found no
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evidence that the evidence that the WHO- or Practical
Approach to Lung Health in South Africa-endorsed
cough = 2 weeks is superior to = 1, 3, or 4 weeks.
Screening of patients with cough for < 2 weeks will
increase the number of pulmonary TB cases identified
earlier but also will increase the cost of investigations.

In PLWHIYV, it is essential to exclude active TB prior to
initiating ART or isoniazid preventive therapy. Cough has
a fair negative predictive value in PLWHIV but not in all
subpopulations (eg, pregnant PLWHIV and PLWHIV
already receiving ART) and lacks the sensitivity and
specificity for a confident diagnosis or to exclude
pulmonary TB. Screening for any WHO-endorsed
symptom rather than only cough increases the diagnostic
sensitivity for TB.'"*”* The presence of other WHO-
endorsed symptoms in addition to cough increases the
likelihood that a patient has pulmonary TB, but it is still
too low to confirm a diagnosis of pulmonary TB in
resource-limited settings. However, the negative
predictive value (ie, the absence of any WHO-endorsed
symptom in PLWHIV in high-prevalence countries who
are not receiving ART, not close contacts of active cases,
and are not pregnant) can help to exclude those who do
not require additional testing for pulmonary TB. The
addition of chest radiography to WHO-endorsed
symptom-based screening considerably increases the
diagnostic reliability.

The addition of ACF to PCF can increase the number of
cases identified but should be combined with prompt
treatment in a DOTS program to improve outcomes and
hopefully reduce disease transmission. Screening
strategies involving asymptomatic individuals are only
cost-effective in high-prevalence countries. Financial
support should be provided to encourage patients with
cough to present for screening, and those with
pulmonary TB should have treatment provided free of
charge.

One report addressing the effect of pulmonary TB
* There was a

treatment on cough was identified.
statistically significant decline in cough frequency after
patients had been receiving treatment for 14 days, and
there was a further reduction in cough frequency after
patients had been receiving treatment for 2 months.”
Despite expectations to the contrary, we did not find
studies that directly addressed whether cough resolves
more slowly with effective antimicrobial therapy in
patients with pulmonary TB with cavitary lung
involvement than in patients with pulmonary TB with

noncavitary pulmonary disease.
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Cough is common in patients with lung disease due to
MAC, other nontuberculous mycobacteria, fungal
diseases, and paragonimiasis, but we did not find
evidence that addresses whether there are cough features
that will distinguish these conditions from each other,
pulmonary TB, or other lung diseases. The reported
prevalence of cough in these conditions varied widely
likely because of differences in disease severity and the
presence of underlying lung disease.

Areas for Future Research

To fill the gaps in knowledge that were identified, the
following studies should be performed in the future:

¢ In resource-limited settings with a high TB prevalence,
prospective longitudinal studies with new
point-of-care diagnostics tools to determine the
optimal and most cost-effective timing to screen
patients with cough for pulmonary TB will help
determine their role and the optimal time for testing in
patients with cough and other TB-related symptoms.

e Trials that couple ACF with prompt treatment
through DOTS programs should be undertaken to
evaluate whether they improve outcomes and reduce
TB prevalence in high-prevalence populations.

o Cost-effectiveness studies are essential to optimize
cost-effectiveness in low- and middle-income juris-
dictions to maximize the impact of diagnostics and
treatment in high-prevalence settings.

o In consideration of the increasing proportion of pul-
monary TB cases with drug-resistant TB, prospective
trials to define the expected time for resolution of
cough with effective therapy, in patients with prior TB
treatments and/or areas of high MDR-TB prevalence,
would be helpful to optimize patient care, especially in
resource-limited jurisdictions where routine drug
susceptibility testing is not readily available.

o Prospective studies in patients with cough with novel
point-of-care diagnostics would be helpful for early
detection and characterization of pulmonary in-
fections due to MAC, other nontuberculous myco-
bacteria, fungal diseases, and paragonimiasis for
prompt optimization of treatment selection and
management.
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