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Background
The process recommended by the WHO Guideline Review Committee and summarized in the WHO handbook for guideline development1 was followed
to formulate the recommendations of the “Guidelines for the management of Latent Tuberculosis Infection”. A scoping exercise by the Guidelines
Developing Group resulted in the identification of priority questions that led to the conduct of 14 systematic reviews to inform the guideline development
process. The evidence was retrieved, synthesized, assessed, and used to develop recommendations adopting the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach. The members of the Guideline Development Group met to carefully evaluate benefits
and harms of considered options, as well as costs, feasibility, acceptability, and values and preferences of clients and health-care providers. The
Guidelines Development Group used the “evidence to decision” framework to critically appraise the evidence and ensure important factors that
determine each recommendation were considered. The framework also helped to inform panel members’ judgments about the pros and cons of
each considered option, provide a concise summary of the best available research evidence to inform judgments about each criterion, help structure
discussion and identify reasons for disagreements, and make the basis for each recommendations transparent to guideline users.
This on-line appendix reports the “evidence to decision” tables created for the guidelines development process. The framework is structured around
the following six key questions that were used to guide the discussion and the formulation of recommendations. The cost effectiveness evidence was
integrated into each of the areas identified in the framework.
1.

Which populations will benefit most from LTBI diagnosis and treatment?

2.

What is the most appropriate algorithm to identify individuals to be treated for LTBI?

3.

What is the best treatment option for LTBI?

4.

In individuals receiving treatment for LTBI, what are the best ways to monitor and manage hepatic toxicity and other adverse events?

5.

What interventions are effective to improve initiation, adherence and completion of LTBI treatment?

6.

Should preventive therapy be recommended for contacts of patients with multidrug-resistant TB (MDR-TB)?

7.

Is the treatment and management of LTBI cost effective?

1	World Health Organization. WHO handbook for guideline development. 2012. Available at:
http://apps.who.int/iris/bitstream/10665/75146/1/9789241548441_eng.pdf Accessed on 1st October 2014
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Evidence to decision framework

Which populations will benefit most from LTBI diagnosis and treatment?
Problem:
Identification of target population for diagnosis and treatment of LTBI
Option:
Screening among all identified risk groups

Background: For programmatic implementation of LTBI management it is necessary to first weigh the risk and benefit of
diagnosing and treating LTBI. Population-wide mass-screening and treatment of LTBI are unfeasible due to weak tests,
high cost, poor sustainability, uncertain cost-effectiveness, and risk of serious and fatal side-effects.
The lifetime risk of reactivation TB for a person with a positive TST is usually estimated to be 5–10%; this estimate is based
on a large body of data collected before treatment for latent TB was routinely recommended. However, that estimate is
a mean value that underestimates the risk for some patients and overestimates the risk for others, because the risk is
strongly influenced by several factors, the most important one being the immunological status of the host. The definition of
the risk of reactivation TB is therefore essential to balance the potential benefits of LTBI treatment.

Comparison:
NA
Setting:
Global

Because the risk of reactivation TB can reflect a higher prevalence of LTBI, and an increased risk of progression from LTBI
to active TB, or both, a systematic review of the literature on the prevalence of LTBI and risk of progression of LTBI to active
TB in high-risk groups was undertaken to inform WHO policy on LTBI management.

Perspective:
Health System Perspective
Subgroup considerations: NA
CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

PROBLEM

The identification of population groups that will benefit most from diagnosis and treatment of LTBI
should be based on the evidence of increased prevalence of LTBI, increased risk of progression
to active TB, or both.

Is the problem
a priority?

No

Probably
No

Uncertain

Probably
Yes

Detailed judgements

Yes

Varies

A substantial number of population groups have since long been recognized as the target for
LTBI diagnosis and treatment (e.g. persons living with HIV; contacts of contagious TB cases)
and new groups continue to be recognized (e.g. recipients of anti-TNF drugs) but a systematic
attempt to measure the risk of reactivation TB in a large number of population groups has never
been carried out. Studies that measure the risk of progression from LTBI to active TB are difficult
to perform, as they require longitudinal cohorts with long follow-up comparing incidence of TB
in the study population and in controls from the general population. In addition, it is currently
unethical to withhold treatment from individuals in high-risk populations with evidence of LTBI.
For the presentation of our results we categorized countries into two groups using the criteria
of World Bank income and WHO TB incidence rate: Category A includes high-income countries
and upper middle-income countries with TB incidence less than 100 per 100 000. Category B
includes all the remaining countries.

ADDITIONAL
CONSIDERATIONS
Although the risk of
reactivation TB is probably
unaffected by the TB burden,
the benefits of LTBI treatment
are substantially decreased
by the risk of reinfection in
high TB burden countries.
In addition, in high burden/
low income countries,
a programme for the
diagnosis and treatment of
LTBI may hardly compete
with interventions for the
diagnosis and treatment of
active disease due to limited
resources.
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VALUES

CRITERIA

Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

BENEFITS & HARMS OF THE OPTIONS

What is
the overall
certainty of the
evidence of
effectiveness?

How
substantial are
the desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

JUDGEMENTS

Important
uncertainty
or variability

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Possibly
important
uncertainty
or variability

Probably no
important
uncertainty
or variability

Probably
Yes

No
important
uncertainty
or variability

The relative importance or values of the main outcomes of interest:
No known
undesirable
outcomes

Outcome

Relative importance

Prevalence of latent tuberculosis infection

Important

Relative Risk of incident TB

Critical

Incidence rate ratio of TB

Important

Detailed judgements

No
included
studies

Summary of findings:
Very
low

Low

Moderate

High

Detailed judgements
Don’t
know

Not
important

Somewhat
important

Moderately
important

Very
important

Varies

Detailed judgements
Don’t
know

Very
important

Moderately
important

Somewhat
important

Not
important

Varies

Detailed judgements

Our analysis used three approaches based on three systematic reviews to determine which
population groups would be prioritized for LTBI diagnosis and treatment. The first systematic review
documented the prevalence of LTBI by risk groups and compared it with the 1999 estimated LTBI
prevalence in the general population (reported by Dye et al) (prevalence rate ratio). The second
systematic review estimated the risk of progression from LTBI to active TB, requiring the comparison
of cohorts with LTBI in the study group and the general population. Because such studies are
very few, we performed a third systematic review to compare TB incidence in the risk groups
with TB incidence (relative risk of TB disease) in the general population as a proxy for the risk of
progression. However, it should be noted that the risk of TB disease in risk groups could be affected
by increased risk of transmission in risk groups who are socially deprived, such as the homeless
and injecting drug users. Nonetheless, we based our judgment on a combination of these three
approaches to identify risk groups that would benefit from the diagnosis and treatment of LTBI.
For the first two systematic reviews a compound search strategy was developed to identify all
relevant studies published from 1 January 2003 to 17 January 2014 regardless of geographical
region. The search was conducted on MEDLINE only using the OvidSP interface and restricted on
language (i.e. English, Spanish, French). Bibliographies of systematic reviews or meta-analyses
identified through the search and included studies were assessed for potentially eligible studies.
Furthermore, for the second systematic review, expert researchers were contacted to identify
studies published more than 10 years ago or within the last 10 years. The search for the third
systematic review was conducted in PUBMED only, restricted to studies published from 1 January
2004 to 31March 2014 and to papers written in the English language, with no geographic limitation.

(i) Prevalence of Mycobacteria tuberculosis infection
For the prevalence of LTBI, 276 articles were selected for inclusion. Prevalence of LTBI was
extremely variable within risk groups even when stratified by TB burden and/or income.

Do the
desirable
effects
outweigh the
undesirable
effects?

No

Probably
No

Uncertain

Probably
Yes

Detailed judgements

Yes

Varies

Risk ratios comparing the prevalence of LTBI in risk groups with the general population were used
as an attempt to reduce heterogeneity. Even then, a considerable heterogeneity in risk ratios was
also observed, implying caution in the interpretation of the pooled estimates. Regardless, several
risk groups were identified for which the majority of studies showed consistently increased risk of
LTBI compared to the general population with risk ratios more than 1.
Summary tables of pooled risk ratios (with range) are given below. We also presented the number
of studies consistently reporting a risk ratio more than 1 over the total studies included for the
specific risk population. The results were also analysed using two categories of countries (A
and B). Category A countries belonged to the high-income and upper middle-income category
while Category B belonged to the lower middle- and lower-income category of the World Bank
classification. Most of the studies were from Category A countries and data on the following
risk groups identified in the scoping exercise (miners, patients with cancer, and patients with
diabetes) was too limited or nonexistent even in Category A countries.

Although both the prevalence
of LTBI and the risk of
progression from LTBI to
active diseases contribute to
reactivation TB, the latter is
more critical in determining
the benefits and harms trade
off at individual level and the
cost-effectiveness profile at
programme level.
Overall, studies have
reported data on 15 different
types of risk groups: TB
contacts (n=71), healthcare workers and students
(n=63), HIV-positive patients
(n=34), patients with renal
or liver-related conditions
(n=31), immigrants and
refugees (n=23), candidates
for anti-TNF therapy (n=20),
patients with AIDs or IMIDs
(n=20), drug users (n=9),
prisoners (n=9), homeless
(n=6), transplant candidates
or recipients (n=5), elderly
(n=3), miners (n=2), patients
with cancer (n=2), patients
with diabetes (n=1).
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Pooled estimate of the risk ratio of LTBI prevalence in risk population compared to
general population.
TST
Risk population

IGRA
Pooled estimate
risk ratio (range)

Number of
studies with
risk ratio >1

Pooled estimate
risk ratio (range)

Prisoners

8/8

2.80 (2.46-3.57)

1/1

5.83

Homeless

4/4

2.39 (1.15-2.81)

4/4

2.27 (1.55-3.30)

Elderly

BENEFITS & HARMS OF THE OPTIONS

Number of
studies with
risk ratio >1

3/3

2.28 (1.25-3.96)

1/1

1.17

Immigrants/
refugees

17/18

3.19 (1.00-8.31)

12/13

2.26 (0.79-8.08)

TB contacts

34/40

2.18 (0.15-11.67)

23/35

1.38 (0.06-8.33)

Drug users

4/5

1.89 (0.04-3.44)

5/6

2.61 (0.02-5.00)

Health-care
workers and
students

34/46

1.59 (0.12-8.25)

8/31

0.59 (0.03-8.83)

Patients with renal
or liver conditions

20/27

1.25 (0.39-3.68)

13/16

1.76 (0.40-5.14

Candidates for
anti-TNF therapy

12/19

1.60 (0.54-5.94)

7/14

1.08 (0.17-2.63)

Patients with
autoimmune
disorders (AIDs) or
immune-mediated
inflammatory
diseases (IMIDs)

10/16

1.46 (0.07-4.24)

7/17

0.91 (0.04-3.33)

HIV-positive
patients

8/19

1.01 (0.30-4.26)

10/22

0.94 (0.33-4.33)

Transplant
candidates or
recipients

0/5

0.30 (0.04-0.84)

3/4

0.97 (0.46-1.76)

(ii) Risk of progression from LTBI to active disease
Overall, 282 citations were identified as potentially eligible: 17 from the Ovid MEDLINE database
search conducted for the prevalence of LTBI review, 90 references from 16 experts, and 175
references from EndNotes libraries provided by experts. In total, 30 experts in the field were
contacted and of the 19 who replied, 16 provided potential references. Overall, 122 of the 282
citations were assessed for full-text eligibility and of these 34 were included out of which only two
studies included some comparison of risk of progression from latent infection to active disease to
the general population.
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
One of the studies was among patients undergoing haemodialysis in Greece and showed
increased risk of progression to TB disease compared to age-matched controls from the general
population. The increased risk was 24.5/100 person-years (PY) (95% CI: 22.5-26.5), 8.4/100 PY
(95% CI: 3.1-13.6), 41.4/100 PY(95% CI: 37.9-44.8) in patients with TST reactions of 0-4 mm, 5-9
mm and >9 mm respectively. However, the controls from the general population were not matched
with regards to TST status. Thus the study did not provide data regarding the risk of progression
in TST-positive individuals undergoing haemodialysis compared to TST-positive individuals of the
general population. The second study was a contact tracing study from Canada that showed that
household contacts with a TST size of 10-14 mm had significantly increased TB rate (4.5/100 PY,
95% CI: 2.7-7.3) compared to casual contacts with a TST size of 10-14mm (0.9/100 PY, 95% CI: 0.41.7). A similar but more pronounced effect was seen in individuals with a TST size of ≥15 mm (TB
rate, household contacts 11.1/100 PY versus casual contacts 1.1/100 PY).

BENEFITS & HARMS OF THE OPTIONS

Five additional studies were identified after consultation with experts and the studies were
graded for quality. The incidence rate ratio for tuberculosis in the seven studies are summarized
in the table below
Population (reference)

Active TB risk
measurement

Remark

Persons with advanced, untreated
HIV infection

Rate ratio > 10.5
(95%CI 1.3 -471.2)

Prospective cohort study in HIV infected
intravenous drug users stratified by LTBI
status using HIV negative intravenous
drug users as control (proxy of the general
population)

Rate ratio = 9.4
(95%CI 2.9-27.1)

Prospective cohort study in HIV infected
homeless persons stratified by LTBI status
using HIV negative homeless persons as
control (proxy of the general population)

Rate ratio (TST 5-9 mm) = 10.6
(95% CI 1.18-94.8)

Retrospective population based cohort
study using casual contacts as control
(proxy of general population).

(Selwyn PA, N Engl J Med
1989;320:545-50)
Persons with advanced, untreated
HIV infection
(Moss AR, Am J Respir Crit Care
Med 2000;162:460-4.)
Close contact with a person with
infectious tuberculosis (MoránMendoza O, Int J Tub Lung Dis
2007; 11(9):1014–1020)

Rate ratio (TST 10-15 mm) = 5.2
(95% CI 2.2-12.3)
Rate ratio (TST >15 mm) = 9.7
(95% CI 5.1-18.3%)

TB rates in children are also reported but
no control arm was available for children.

Patients undergoing dialysis
(Christopoulos AI, BMC
Nephrology 2009, 10:36)

aRR= 8.4 (TST 5-9 mm)

Recent converters to TST (Ferebee
SH. Bibl Tuberc 1970;26:28-106.)

Rate ratio = 1.7
(95% CI 1.07-2.64)

Pooled results of two cohort studies
comparing TB incidence in skin converters
with a control group of individuals with
positive PPD at baseline

Rate ratio = 3.0
(95% CI 1.4-6.4%)

One cohort study of household contacts
skin converters comparing same patients
over year 1-3 and year 4-7 of follow-up

Persons with weight ≥10% below
normal (Edwards LB, Arch Environ
Health 1971;22:106-12.)

Relative risk = 3.4

Prospective cohort studies of consecutive
navy recruits from 1958 through 1967 in
the US.

Persons with radiographic
evidence of old, healed
tuberculosis that was not treated

Relative risk = 5.2
(95% CI 2.3-11.8%)

Prospective cohort study using a general
population control arm

(Ferebee SH. Bibl Tuberc
1970;26:28-106)

aRR = 41.1 (TST > 10 mm)

Prospective cohort study using an agematched control group in the general
population derived from TB registry
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

(iii) Incidence rate ratio of active TB
A systematic review of the literature was conducted to answer the question “What is the incidence
rate of TB in population groups at increased risk of TB disease, compared to the estimated TB
incidence rate in the general population?”
The incidence rate ratio for active TB was calculated using year-adjusted national estimates
derived from the Global TB report 2013 from the WHO.

BENEFITS & HARMS OF THE OPTIONS

For 14 population groups at least one publication which informed on TB incidence was retrieved
and the incidence rate ratio (or the relative risk) calculated.
The table below, stratified by risk population, summarizes the number of studies included in
the analysis, the pooled estimate for the relative risk for incident TB, and the 95% confidence
intervals.
Risk population

# studies

Relative risk

95% confidence
intervals

PLHIV

6

345.0

158.0 – 753.0

TB contacts

1

8.0

4.8 – 13.4

Patients on anti-TNF

1

16.2

14.6 – 18.0

Patients under dialysis

3

703.2

38.1 – 12984.5

Candidates organ
transplantation

1

26.6

17.4 – 40.8

Patients with silicosis

1

170.3

137.9 – 210.2

Prisoners

15

20.0

9.0 – 45.0

Health workers

4

2.4

1.2 – 3.6

Immigrants from high TB
burden countries

4

90.7

22.8 – 361.5

Homeless

2

7.27

0.51 – 103.70

Illicit drug users

1

6.0

2.7 – 14.3

People with diabetes

1

3.1

2.3 – 4.3

People with harmful alcohol
use

14

2.94

1.89 – 4.59

Tobacco smokers

7

2.703

1.37 – 5.293
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Summary
The results of the three systematic reviews are summarized in the table below:
Risk group

TB Incidence2

LTBI risk ratio3

Relative
risk

95%CI

Relative
risk

95%CI

Risk
ratio

range

> 10.5
9.4

1.3 -471.2
2.9-27.1

345.0

158.0 – 753.0

0.91

0.04-3.33

5.2 – 10.6

2.2 – 94.8

8.0

4.8 – 13.4

1.38

0.06-8.33

/

/

16.2

14.6 – 18.0

1.08

0.17-2.63

8.4 – 41.1

3.1 – 44.8

703.2

38.1 - 12984.5

1.76

0.40-5.14

Candidates organ
transplantation

/

/

26.6

17.4 – 40.8

1.37

/

Patients with
silicosis

/

/

170.3

137.9 – 210.2

/

/

Prisoners

/

/

20.0

9.0 - 45.0

5.83

PLHIV
TB contacts
BENEFITS & HARMS OF THE OPTIONS

Risk of progression1

Patients on antiTNF
Patients under
dialysis

Health workers

/

/

2.4

1.2 – 3.6

0.59

0.03-8.83

Immigrants from
high TB burden
countries

/

/

90.7

22.8 – 361.5

2.26

0.79-8.08

Homeless

/

/

7.27

0.51 – 103.70

2.27

1.55-3.30

Illicit drug users

/

/

6.0

2.7 – 14.3

2.61

0.02-5.00

People with
diabetes

/

/

1

3.1

/

/

People with
harmful alcohol
use

/

/

14

2.94

/

/

/

/

7

2.703

/

/

3.4

/

/

/

/

/

Tobacco smokers
Under-weight
people
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CRITERIA

How large are
the resource
requirements?

JUDGEMENTS

Large costs

Moderate
costs

Small

Moderate
savings

Large
savings

RESEARCH EVIDENCE

ADDITIONAL
CONSIDERATIONS

No evidence retrieved

The number of highrisk populations that a
programme will decide to
include in a national LTBI
management strategy will
depend on the availability
of human resources and
facility resources required for
selecting eligible candidates
and ensuring high initiation
and completion rates of
treatment

Varies

RESOURCE USE

Detailed judgements

FEASIBILITY

ACCEPTABILITY

EQUITY

How large
is the
incremental
cost relative
to the net
benefit?

Very large
ICER

Large
ICER

Moderate
ICER

Small ICER

Savings

Varies

Detailed judgements

What would
be the impact
on health
inequities?

Increased

Is the option
acceptable
to key
stakeholders?

No

Is the option
feasible to
implement?

No

Probably
increased

Uncertain

Probably
reduced

Reduced

Varies

Uncertain

Probably
Yes

Yes

Varies

Yes

Varies

Detailed judgements
Probably
No

Uncertain

Probably
Yes

Detailed judgements

The selection of one risk
population and the exclusion
of another one bring up
significant equity issues.
It will be important that the
equity criterion has a high
profile in the selection of risk
populations.

Detailed judgements

Probably
No

Eight studies analysing screening and treatment of LTBI in persons migrating to upper middleincome countries with TB incidence less than 100 per 100 000, showed that this intervention may
determine savings for the health-care system or have a favourable incremental cost-effectiveness
ratio, when screened persons originate from countries with high TB incidence (above 120-150
per 100 000). Similar findings are reported in six studies (all conducted in upper middle-income
countries with TB incidence less than 100 100 000) on contacts of patients with active TB, and in
six studies on persons living with HIV both in upper middle-income countries with TB incidence
less than 100 per 100 000 and in low-income or high TB incidence countries. The effect of
antiretrovirals in lowering TB risk in persons with HIV was not taken into account in all but one of
these studies. For health-care workers there is an indication of possibly favourable incremental
cost-effectiveness ratio in some of the analyses on these persons. Limited evidence is available
for other population groups.
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SUMMARY OF JUDGMENTS
Criteria

Persons living with HIV (PLHIV)
Favours screening for PLHIV

Probably favours screening for
PLHIV

Choose either screening for PLHIV
or not to screen them

Probably favours not to screen
PLHIV

Favours not to screen PLHIV

We recommend screening for
PLHIV

We suggest screening for PLHIV

We suggest either screening for
PLHIV or not to screen them

We suggest not to screen PLHIV

We recommend not to screen
PLHIV

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel strongly recommends systematic testing for and treatment of latent TB infection in patients initiating anti-TNF treatment. (Strong recommendation;
moderate quality of evidence)

SUMMARY OF JUDGMENTS

Contacts of pulmonary TB cases (adults and children)

Criteria

Favours screening for contacts

Probably favours screening for
contacts

Choose either screening for
contacts or not to screen for
contacts

Probably favours not to screen for
contacts

Favours not to screen for contacts

We recommend screening for
contacts

We suggest screening for contacts

We suggest either screening for
contacts or not to screen them

We suggest not to screen for
contacts

We recommend not to screen for
contacts

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel strongly recommends systematic testing for and treatment of latent TB infection in adult and child contacts of pulmonary TB cases. (Strong
recommendation, high to moderate quality of evidence)
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SUMMARY OF JUDGMENTS
Criteria

Patients initiating anti-TNF treatment
Favours screening patients
initiating anti-TNF treatment

Probably favours screening
patients initiating anti-TNF
treatment

Choose either to screen or not to
screen patients initiating anti-TNF
treatment

Probably favours not to screen
patients initiating anti-TNF
treatment

Favours not to screen patients
initiating anti-TNF treatment

We recommend screening patients
initiating anti-TNF treatment

We suggest screening patients
initiating anti-TNF treatment

We suggest either to screen or not
to screen patients initiating antiTNF treatment

We suggest not to screen patients
initiating anti-TNF treatment

We recommend not to screen
patients initiating anti-TNF
treatment

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel strongly recommends systematic testing for and treatment of latent TB infection in patients initiating anti-TNF treatment. (Strong recommendation;
moderate quality of evidence)

SUMMARY OF JUDGMENTS

Patients on dialysis

Criteria

Favours screening of patients on
dialysis

Probably favours screening of
patients on dialysis

We recommend screening of
patients on dialysis

We suggest screening of patients
on dialysis

Choose either screening of patients
on dialysis or not to screen them

Probably favours not to screen
patients on dialysis

Favours not to screen patients on
dialysis

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

We suggest either screening
of patients on dialysis or not to
screen them

We suggest not to screen patients
on dialysis

We recommend not to screen
patients on dialysis

The expert panel strongly recommends systematic testing for and treatment of latent TB infection in patients on dialysis. (Strong recommendation; moderate quality of
evidence)
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SUMMARY OF JUDGMENTS

Patients with silicosis

Criteria

Favours screening for patients with
silicosis

Probably favours screening for
patients with silicosis

Choose either screening for
patients with silicosis or not to
screen them

Probably favours not to screen
patients with silicosis

Favours not to screen patients with
silicosis

We recommend screening for
patients with silicosis

We suggest screening for patients
with silicosis

We suggest either screening for
patients with silicosis or not to
screen them

We suggest not to screen patients
with silicosis

We recommend not to screen
patients with silicosis

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel strongly recommends systematic testing for and treatment of latent TB infection in patients with silicosis. (Strong recommendation; moderate quality
of evidence)

SUMMARY OF JUDGMENTS

Prisoners

Criteria

Favours screening for prisoners

Probably favours screening for
prisoners

We recommend screening for
prisoners

We suggest screening for prisoners

Choose either screening for
prisoners or not to screen for them

Probably favours not to screen for
prisoners

Favours not to screen for prisoners

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

We suggest either screening for
prisoners or not to screen for them

We suggest not to screen for
prisoners

We recommend not to screen for
prisoners

The expert panel conditionally recommends systematic testing and treatment of latent TB infection in prisoners. (Conditional recommendation, low to very low quality of
evidence)
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SUMMARY OF JUDGMENTS
Criteria

Health Care Workers
Favours screening for HCW

Probably favours screening for
HCW

Choose either screening for HCW
or not to screen them

Probably favours not to screen
HCW

Favours not to screen HCW

We recommend screening for
HCW

We suggest screening for HCW

We suggest either screening for
HCW or not to screen them

We suggest not to screen HCW

We recommend not to screen
HCW

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel conditionally recommends systematic testing and treatment of latent TB infection in health workers. (Conditional recommendation, low to very low
quality of evidence)

SUMMARY OF JUDGMENTS

Immigrants from high TB burden countries

Criteria

Favours screening among
immigrants

Probably favours screening among
immigrants

Choose either screening among
immigrants or not to screen them

Probably favours not to screen
immigrants

Favours not to screen immigrants

We recommend screening among
immigrants

We suggest screening among
immigrants

We suggest either screening
among immigrants or not to
screen them

We suggest not to screen
immigrants

We recommend not to screen
immigrants

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel conditionally recommends systematic testing and treatment of latent TB infection in immigrants from high TB burden countries. (Conditional
recommendation, low to very low quality of evidence)
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SUMMARY OF JUDGMENTS
Criteria

Homeless persons
Favours screening for homeless
persons

Probably favours screening for
homeless persons

Choose either screening for
homeless persons or not to screen
them

Probably favours not to screen
homeless persons

Favours not to screen homeless
persons

We recommend screening for
homeless persons

We suggest screening for
homeless persons

We suggest either screening for
homeless persons or not to screen
them

We suggest screening for
homeless persons

We recommend screening for
homeless persons

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel conditionally recommends systematic testing and treatment of latent TB infection in homeless persons. (Conditional recommendation, low to very low
quality of evidence)

SUMMARY OF JUDGMENTS

Illicit drug users

Criteria

Favours screening for IDU

Probably favours screening for IDU

Choose either screening for IDU or
not to screen IDU

Probably favours not to screen IDU

Favours not to screen IDU

We recommend screening for IDU

We suggest screening for IDU

We suggest either screening for
IDU or not to screen IDU

We suggest not to screen IDU

We recommend not to screen IDU

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert panel conditionally recommends systematic testing and treatment of latent TB infection in illicit drug users. (Conditional recommendation, low to very low
quality of evidence)
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SUMMARY OF JUDGMENTS
Criteria

Persons with diabetes
Favours screening for persons
with diabetes

Probably favours screening for
persons with diabetes

Choose either screening for persons
with diabetes or not to screen them

Probably favours not to screen
persons with diabetes

Favours not to screen persons
with diabetes

We recommend screening for
persons with diabetes

We suggest screening for persons
with diabetes

We suggest either screening for
persons with diabetes or not to
screen them

We suggest not to screen persons
with diabetes

We recommend not to screen
persons with diabetes

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert committee conditionally recommends against systematic testing for latent TB infection in patients with alcohol use disorders, provided they are not already
included in the above recommendations. (Conditional recommendation; low quality of evidence)

SUMMARY OF JUDGMENTS

Patients with alcohol use disorders

Criteria

Favours screening for alcohol
abusers

Probably favours screening for
alcohol abusers

Choose either to screen or not to
screen for alcohol abusers

Probably favours not to screen for
alcohol abusers

Favours not to screen for alcohol
abusers

We recommend screening for
alcohol abusers

We suggest screening for alcohol
abusers

We suggest either to screen or not
to screen for alcohol abusers

We suggest not to screen for
alcohol abusers

We recommend not to screen for
alcohol abusers

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert committee conditionally recommends against systematic testing for latent TB infection in patients with alcohol use disorders, provided they are not already
included in the above recommendations. (Conditional recommendation; low quality of evidence)
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SUMMARY OF JUDGMENTS
Criteria

Tobacco smokers
Favours screening for tobacco
smokers

Probably favours screening for
tobacco smokers

Choose either screening for tobacco
smokers or not to screen them

Probably favours not to screen
tobacco smokers

Favours not to screen
tobacco smokers

We recommend screening for
tobacco smokers

We suggest screening for tobacco
smokers

We suggest either screening for
tobacco smokers or not to screen them

We suggest not to screen tobacco
smokers

We recommend not to screen
tobacco smokers

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert committee conditionally recommends against systematic testing for latent TB infection in tobacco smokers, provided they are not already included in the
above recommendations. (Conditional recommendation, very low quality of evidence)

SUMMARY OF JUDGMENTS

Persons who are underweight

Criteria

Favours screening for underweight
persons

Probably favours screening for
underweight persons

Choose either screening for underweight
persons or not to screen them

Probably favours not to screen
underweight persons

Favours not to screen
underweight persons

We recommend screening for
underweight persons

We suggest screening for
underweight persons

We suggest either screening for
underweight persons or not to screen
them

We suggest not to screen
underweight persons

We recommend not to screen
underweight persons

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

The expert committee conditionally recommends against systematic testing for latent TB infection in persons who are underweight, provided they are not already
included in the above recommendations. (Conditional recommendation; very low quality of evidence)
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Evidence profile [title]

GRADE Table: People living with HIV
Selwyn PA, Hartel D, Lewis VA, et al. A prospective study of the risk of tuberculosis among intravenous drug users with human immunodeficiency virus infection. N Engl J Med 1989;320:545-50.
Moss AR1, Hahn JA, Tulsky JP, Daley CL, Small PM, Hopewell PC. Tuberculosis in the homeless. A prospective study. Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):460-4.

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Indirectness

Control

Relative Risk
(95% CI)

7/389.9PY

0/52.2PY

> 10.5 (95%CI 1.3 -471.2)

6/134PY

12/2524PY

9.4 (2.9-27.1)

Risk population
Imprecision

Quality

Importance

Other
considerations

Active tuberculosis in IVDU HIV-seropositive subjects compared to HIV negative IVDU during a mean follow-up period of 22 months
2

Observational
cohorts

Serious risk of
bias1

NA

Serious
Indirectness

Serious imprecision2

NA

CRITICAL
VERY LOW

studies conducted at a time when ART was not available and both studies were conducted in high risk groups (IVDU and homeless); rate ratio not controlled for confounders, 2 smalls ample size – no cases observed in the control arm in
the Selwyn study

1

GRADE Table: Adult contacts of contagious TB cases
Morán-Mendoza O, Marion SA, Elwood K, Patrick DM, FitzGerald JM. Tuberculin skin test size and risk of tuberculosis development: a large population-based study in contacts. INT J TUBERC LUNG DIS 2007; 11(9):1014–1020

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Risk population

Control1

4/185

1/490

Relative Risk
(95% CI)

Quality

Importance

Other
considerations

Incidence of TB defined by: 1) smear- and/or culture-positive for tubercle bacilli; 2) histopathological diagnosis of TB; or
3) clinical and radiological diagnosis of active TB when smears and cultures are negative. Median follow-up of 6.2 years
Household contacts with TST 5-9 mm
1

Retrospective
observational
cohorts

No serious risk
of bias2

NA

No serious
Indirectness

No serious
imprecision

NA

No serious
Indirectness

No serious
imprecision

NA

No serious
Indirectness

No serious
imprecision

NA

10.6
(95% CI 1.18-94.8)

CRITICAL
VERY LOW

Household contacts with TST 10-14 mm
1

Retrospective
observational
cohorts

No serious risk
of bias2

NA

15/335

8/930

5.2
(95% CI 2.2-12.3)

CRITICAL
VERY LOW

Household contacts with TST >15 mm
1

Retrospective
observational
cohorts

No serious risk
of bias2

NA

45/405

12/1045

9.7
(95% CI 5.1-18.3%)

CRITICAL
VERY LOW

Control arm cohort represented by casual contacts, defined as subjects who spend time regularly but less frequently with the infectious case (not household), 2 Casual contacts in the control arm as a proxy of the general population;
confouders were not controlled for; Some TST+ individuals were removed as they chose to take INH (self-selection)

1
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GRADE Table: End stage renal disease patients under dialysis
Christopoulos AI, Diamantopoulos AA, Dimopoulos PA, Goumenos DS, Barbalias GA. Risk factors for tuberculosis in dialysis patients: a prospective multi-center clinical trial. BMC Nephrology 2009, 10:36 doi:10.1186/1471-2369-10-36

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Risk population

Control1

2/27

Not specified

Adj RR2 (95% CI)
Quality

Importance

Other
considerations

Incidence of TB. Follow-up of 3 years
End stage renal disease patients under dialysis for a mean of 3.9 years (range 1 week to 18.4 years) with TST 5-9 mm
1

Retrospective
observational
cohorts

Serious risk of
bias3

NA

Serious
Indirectness

No serious
imprecision

NA

(2.46/100/ personyear)

8.4

CRITICAL

(95% CI 3.1-13.6)

VERY LOW

End stage renal disease patients under dialysis for a mean of 3.9 years (range 1 week to 18.4 years) with TST >10 mm
1

Retrospective
observational
cohorts

Serious risk of
bias3

NA

Serious
Indirectness

No serious
imprecision

NA

8/62

Not specified

(4.30/100/ personyear)

41.1

CRITICAL

(95% CI 37.9-44.8%)

VERY LOW

Control arm: the rate of TB was estimated for an age-matched control group obtained from the Prefecture’s Health Service registries, where all TB cases diagnosed are mandatory reported. It is not specified were the matched control was
selected as being positive to PPD, 2 Adj RR: adjusted relative risk after allowing for the effect of the other characteristics, 3 It is not stated whether the control arm selected from the Prefecture’s Health Service registries was selected among
PPD positive individuals

1

GRADE Table: Recent converters to PPD
Ferebee SH. Controlled chemoprophylaxis trials in tuberculosis: a general review. Bibl Tuberc 1970;26:28-106.

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Indirectness

Risk population
Imprecision

Control

Relative Risk
(95% CI)

Quality

Importance

Other
considerations

Incidence of TB
One trial among contacts of persons with active TB and another trial among patients in mental hospitals. Analysis comparing a cohort of skin converters during the 12 months of placebo treatment with PPD positive at
entry controls (follow-up of three years in each cohort)1
2

Randomized control
trials. Results in the
placebo arm are
considered

Serious risk of
bias2

NA

No serious
Indirectness

No serious
imprecision

NA

23/837

108/6,608

1.7
(95% CI 1.07-2.64)

CRITICAL
LOW

One trial among contacts of persons with active TB and another trial among patients in mental hospitals. Analysis comparing incidence of TB in the first three years of a cohort of skin converters during the 12 months of
placebo treatment with incidence in the following 7 years in the same cohort.1
2

1

Randomized control
trials. Results in the
placebo arm are
considered

Serious risk of
bias3

NA

No serious
Indirectness

No serious
imprecision

NA

27/1,472

9/1,472

3.0
(95% CI 1.4-6.4%)

The two rows show two alternatives approached to calculate the IRR in recent converters to PPD using data from the same studies, 2 No control for confounders, 3 Possibility of survival bias

CRITICAL
LOW
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GRADE Table: People who are underweight
Edwards LB, Livesay VT, Acquaviva FA, Palmer CE. Height, weight, tuberculous infection, and tuberculous disease. Arch Environ Health 1971;22:106-12.

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Risk population1
Indirectness

Imprecision

Control2

Relative Risk3
Quality

Importance

Other
considerations

Active tuberculosis in all consecutive navy recruits from 1958 through 1967 in the US. Recruits were white, aged 17 to 21 years at entry, lifetime residents of the conterminous United States Mean follow-up time estimated
as 4 years
1

Prospective
observational cohorts

Serious risk of
bias4

NA

No serious
Indirectness

No serious
imprecision

NA

Not given

Not given

608.7 / 100,000

177.6 / 100,000

3.4

CRITICAL
VERY LOW

Underweight PPD-positive recruits. Underweight defined as > -10% of median weight for high, Overweight PPD positive recruits. Overweight defined as > +10% of median weight for high, Relative Risk is calculated because the
median follow up in the study and control arms was not calculated. 95% confidence intervals cannot be calculated. Morbidity rates are presented in terms of “cases per 100,000 men tested”, 4 Height and weight were not measured by the
researchers, but registered according to recruit’s statement (risk of misclassification of exposure data): did not control fort confounders
1

2

3

GRADE Table: People with inactive radiological lesions
Ferebee SH. Controlled chemoprophylaxis trials in tuberculosis: a general review. Bibl Tuberc 1970;26:28-106.

No of cases

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Risk population
Indirectness

Imprecision

Control

Relative Risk1
Quality

Importance

Other
considerations

Incidence of TB
One trial among contacts of persons with active TB. Analysis comparing cohorts of PPD positive contacts with at entry with and without chest X-ray abnormalities at entry. Only data from placebo treatment arm considered.
Follow-up: ten years.
1

1

Randomized control trial.
Results in the placebo
arm are considered

No serious risk
of bias

NA

No serious
Indirectness

No serious
imprecision

NA

Confidence intervals cannot be calculated as the number of TB cases and the number at denominators were not given

Not given

Not given

5.2

36 /1,000

6,9/1,000

(95% CI 2.3-11.8%)

CRITICAL
LOW
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Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.
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Evidence to decision framework

What is the most appropriate algorithm to identify individuals belonging to high risk
groups to be treated for LTBI?
Problem:
To define an algorithm to rule in individuals in LTBI treatment after
ruling out active tuberculosis
Option:
TST
Comparison:
IGRA
Setting:
Public Health Sector

Background: There is no gold standard for the diagnosis of LTBI. TST and IGRAs indirectly measure TB infection by
detecting memory T-cell response signifying the presence of host sensitization to M. tuberculosis antigens. They are
in general considered as acceptable but imperfect tests. Although TST is widely used and inexpensive, it has poor
specificity in BCG-vaccinated populations, cross-reactivity with non-tuberculous mycobacteria and poor sensitivity in
immunocompromised persons. It has also logistic drawbacks, including the need for a return visit and trained staff, and
inter- and intra-reader variability in measurements of the induration. IGRAs have better specificity for M. tuberculosis
than TST and a less prominent cross-reactivity with non-tuberculosis mycobacteria. They are more costly than TST and
require dedicated laboratory equipment and staff. Importantly, both tests have very poor positive predictive value for the
development of active TB and it is unknown whether one test should be preferred to the other to rule into treatment of LTBI
individuals belonging to high-risk groups.
In all individuals who are supposed to start LTBI treatment, the presence of active TB should be excluded. Thus, the
essential initial step in a programmatic implementation of LTBI treatment is that of setting-up an effective, routine system to
rule-out active disease.

Perspective:
Health Service Perspective

Subgroup considerations: We have considered subgroups specified in the previous section in relation to the listed criteria and decided that separate recommendations are not needed for these subgroups.
Our detailed judgments are provided below.
CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

PROBLEM

Persons belonging to high-risk populations for reactivation TB cannot receive LTBI treatment
indiscriminately because a large proportion of them (those who are not infected) would have no
benefit and it will cause potential harm. An appropriate algorithm to identify people in high-risk
groups who would benefit most from LTBI treatment is therefore required.

Is the problem
a priority?

No

Probably
No

Uncertain

Probably
Yes

Detailed judgements

Yes

Varies

The evidence retrieval for the algorithm will consist of two components. The first component will
explore appropriate tests (TST and IGRA either alone or in combination) to diagnose TB infection
(rule-in infection). Both TST and IGRA have moderate-to-high sensitivity and specificity for the
diagnosis of LTBI. However, the capacity to predict who, among individuals with a positive test,
will develop TB in the future is very low for both tests. The performance of rule-in tests for LTBI
treatment is better valued by measuring their incidence rate ratio and positive predictive value
(PPV) for the development of active TB.
The second component of the algorithm explores investigations and approaches to exclude
active TB disease before initiation of treatment of LTBI (rule-out active TB), as treating with an LTBI
regimen patients with active TB would not be effective and would foster drug resistance.

ADDITIONAL
CONSIDERATIONS
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VALUES

CRITERIA
Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

BENEFITS & HARMS OF THE OPTIONS

What is
the overall
certainty of the
evidence of
effectiveness?

JUDGEMENTS

Important
uncertainty
or variability

Probably no
important
uncertainty
or variability

No
important
uncertainty
or variability

The relative importance or values of the main outcomes of interest:
No known
undesirable
outcomes

Very
low

Low

Moderate

High

Detailed judgements

How
substantial are
the desirable
anticipated
effects?

Don’t
know

How
substantial
are the
undesirable
anticipated
effects?

Don’t
know

Do the
desirable
effects
outweigh the
undesirable
effects?

Possibly
important
uncertainty
or variability

Detailed judgements
No
included
studies

Not
important

Somewhat
important

Moderately
important

Very
important

Varies

Not
important

Varies

Yes

Varies

Detailed judgements
Very
important

Moderately
important

Somewhat
important

Detailed judgements

No

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Probably
No

Don’t know

Probably
Yes

Detailed judgements

Outcome

Relative importance

Incidence of active TB disease among
individuals with positive test for LTBI

Critical

Baseline prevalence of active TB disease
among individuals with negative investigations
to exclude TB

Critical

Summary of findings:

Rule out active TB

Rule out active TB

The systematic review
identified only a small
number of studies on each
screening method, most
of which had some degree
of verification bias. The
definitions of the screening
methods and reference
standards were not entirely
homogenous across studies.
Furthermore, there was
considerable heterogeneity
in the pooled estimates of
symptom screening between
studies originating from
sub-Saharan Africa, which
were all populations with high
HIV prevalence, and studies
from Asian populations with
low HIV prevalence, but
generally a higher prevalence
of smoking. This implies
that the expected effect of
symptom screening may
vary considerably across
settings. The sensitivity of
chest radiography screening
and of the combined
symptom-chest radiography
screening (100%) may
be a slight overestimate,
if the target condition is
defined by positive sputum
mycobacteriology only.

We searched the evidence to answer the following PICO (population/patient, intervention/
indicator, comparator/control, outcome) question: “Among individuals at risk for LTBI, which
investigations and clinical parameters are most predictive of the absence of active TB?”. We used
the results of a systematic review conducted in 2012 for the WHO to determine the sensitivity
and specificity of symptoms and chest-radiography screening for active pulmonary TB in HIVnegative persons and persons with unknown HIV status. The review identified 11 studies from
general population surveys that provided data on screening with either symptoms or with chest
radiography or with both. All study populations had a high TB prevalence with the lowest being
prevalence of smear-positive TB of 90 per 100 000 in Eritrea.
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
To illustrate how different screening and diagnostic algorithms are expected to perform in rulingout active TB, a simple model was constructed using Excel and TreeAge to compare seven
screening methods.
The calculations consider a population of 100 000 persons who will be screened. The prevalence
will determine the number of persons in the total population who truly have active pulmonary TB
(defined by a highly sensitive and specific bacteriological gold standard). Results are shown for a
TB prevalence of 0.1%, 0.5%, 1%, 2%, 5% and 10%.

BENEFITS & HARMS OF THE OPTIONS

The main findings are summarized in the tables below:
Screening 100 000 persons. Showing for 0.5% TB prevalence, the results of the point
estimate accuracy values for each of the screening tools /algorithms
Screening tool

Sensitivity

Specificity

False
negative at
screening

NPV after
negative
screen

False
positive at
screening

Any TB symptom

0.770

0.677

115

99.83

32 139

CXR: any
abnormality

0.978

0.754

11

99.99

24 447

CXR; any
abnormality plus
any TB symptom

1.00

0.612

0

100

38 588

CXR: TB
abnormalities

0.868

0.894

66

99.93

10 547

Cough > 2-3
weeks

0.351

0.947

325

99.66

5 274

If cough > 2-3
weeks then CXR

0.351 / 0.90

0.947 / 0.56

342

99.65

2 320

If any TB symptom
then CXR

0.770 / 0.90

0.677/ 0.56

154

99.82

14 141

CXR = chest radiography

Several studies assume
that persons without chest
radiographic abnormalities
and without a minimum
set of symptoms do not
have active TB, and that a
positive culture only may be
transient, laboratory crosscontamination or due to
subclinical TB. Where Xpert
MTB/RIF was modelled as
the confirmatory test, we
assumed the sensitivity
of screening and the
confirmatory test to be
independent. Lastly, the
results focus on numbers of
false-negative, false-positive
and negative predictive
value (NPV), and do not
take into account the risk of
developing TB in the future
(with or without treatment for
LTBI).
As demonstrated in the
GRADE tables, the quality of
the evidence on the accuracy
of the screening methods
is low to very low. However,
the results of the modeling
provide some guidance that
may aid the choice between
algorithms to rule-out active
TB in different settings.
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Screening 100 000 persons. Showing for 10% TB prevalence, the results of the point
estimate accuracy values for each of the screening tools /algorithms

BENEFITS & HARMS OF THE OPTIONS

Screening tool

Sensitivity

Specificity

False
negative at
screening

NPV after
negative
screen

False
positive at
screening

Any TB symptom

0.770

0.677

2 300

96.36

20 070

CXR: any
abnormality

0.978

0.754

220

99.68

22 140

CXR; any
abnormality + Any
TB symptom

1.00

0.612

0

100

34 903

CXR: TB
abnormalities

0.868

0.894

1 320

98.39

9 540

Cough > 2-3
weeks

0.351

0.947

6 490

92.92

4 770

If cough > 2-3
weeks then CXR

0.351 / 0.90

0.947 / 0.56

6 841

92.78

2 099

If any TB symptom
then CXR

0.770 / 0.90

0.677/ 0.56

3 070

96.18

12 791

CXR = chest radiography
In conclusion, the NPV after chest radiography screening, especially if for any chest radiography
abnormality, is high. Symptom screening has lower sensitivity, resulting in a lower NPV, and
screening for ‘any TB symptom’ also has lower specificity, resulting in a greater proportion of
persons with false-positive results who cannot be started on LTBI treatment after screening.
Adding screening for any TB symptom to chest radiography screening in a parallel algorithm
results in a slight increase in NPV and a decrease in the already lower number of false-negatives,
but gives a further increase in the number of false-positives after screening that cannot be started
on LTBI immediately.
Rule in LTBI and prediction of progression to active TB
Twenty-nine studies fulfilled the inclusion criteria and provided sufficient information for extraction
or estimation of effect measures. The main effect measure of interest is the incidence rate ratio,
comparing TB incidence following a positive test result versus a negative test result. However,
few studies reported the person years of follow-up amongst test positives and test negatives.
Nevertheless, most studies did provide the number of incident TB cases that were found
amongst all test positives and test negatives to allow calculation of the risk ratio. The risk ratio
is therefore largely reported because it is the more complete effect measure and may provide a
good proxy for the incidence rate ratio. When there is no loss to follow-up and both test negatives
and test positives are followed up for the complete duration of the study, the estimated risk ratio
and incidence rate ratio would give identical results. However, when there is differential loss
to follow-up the estimation of the risk ratio may differ from the incidence rate ratio estimation.
Majority (65%) of the studies were prospective cohort studies and reported from high- or upper
middle-income countries with a TB prevalence <100 per 100 000 population (72%). The majority
of studies (about 50%) reported to have followed up their study participants for an average of
20-35 months.

Rule in LTBI
Overall quality of the
evidence was low to very
low for all review outcomes
evaluated. This is largely
due to a high risk of bias,
inconsistency, imprecision
and indirectness.
Limitations of this systematic
review include the small
number of studies that
conducted head-to-head
evaluations of the TST and
IGRA, the heterogeneous
study populations included,
and the small number of
studies available to fully
explore predictive utility of
LTBI tests in subgroups.
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
The pooled risk ratio estimate for the TST was 2.64 (95% CI: 2.04-3.43) and 8.21 (95% CI: 3.9916.89) for IGRA. Pooled subtotal risk ratio estimates for TST did not differ either by low- and high/
intermediate-TB incidence or income (category A and B countries). Additionally, the pooled risk
ratio estimate for IGRA was 13.55 (95% CI: 6.08-30.21) in category A countries compared to
category B countries at 2.32 (95% CI: 1.41-3.81).

BENEFITS & HARMS OF THE OPTIONS

However, it is difficult to judge if the pooled estimates reflect true differences between the tests
or may be the result of heterogeneous study populations included in the analysis. Therefore, a
further analysis was conducted on eight of the 29 studies that compared TST and IGRA to each
other in the same study population (head-to-head analysis). The pooled estimate risk ratio was
2.58 (95% CI: 1.72-3.88) for TST and 4.94 (95% CI: 1.79-13.65) for IGRA. Only three of the eight
head-to-head comparison studies provided sufficient person-time information to calculate the
incidence rate ratio. The pooled incidence rate ratio in the three studies that evaluated both the
TST and IGRA was 2.07 (95% CI: 1.38-3.11) for the TST, and 2.40 (95% CI 1.26-4.60) for IGRA.
In both the analyses, the confidence intervals around effect measures for the TST and IGRA
overlapped and were imprecise.
Outcome

Pooled
estimate of
TST

I2 TST
(p value)

Risk ratio
(8 studies)

2.58
(CI: 1.72-3.88)

Incidence
rate ratio
(3 studies)

2.07
(95% CI 1.383.11)

Pooled
estimate of
IGRA

I2 IGRA
(p-value)

Remark

14% (0.320) 4.94
(CI:1.79-13.65)

72.3% (0.001)

0% (0.604)

41% (0.183)

Systematic
review to
complement
this information
with additional
clinical
and other
parameters did
not yield result.

2.40
(95% CI 1.264.60)

There is little evidence that either the TST or IGRA test should be preferred above the other when
assessing progression to TB disease, which is consistent with previous systematic reviews
conducted for WHO guidelines. There was insufficient data to provide evidence that the tests
differed in predictive utility among specific high-risk subpopulations or groups. The systematic
review’s attempt to gather information on additional clinical parameters that would assist in the
prediction of progression to active TB disease did not yield any result.
Subgroup considerations:

RESOURCE USE

Stratification by subgroups was assessed to determine if the PPV, and risk ratio estimates of
the TST and IGRA would be different for pre-determined strata. In general, for all stratifications
the number of studies in each subgroup was small. Across the board, stratifying studies by
immunocompromised status versus not, TB contacts versus not, high or low income status
or high or low TB prevalence (country A versus country B) did not result in different estimates
compared to the overall pooled estimates.

How large are
the resource
requirements?

Large costs

Moderate
costs

Small

Moderate
savings

Detailed judgements

Large
savings

Varies
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE
A systematic literature review of 39 original articles was conducted to critically appraise and
summarize current evidence on the cost-benefit and cost-effectiveness associated with LTBI
screening and treatment.

RESOURCE USE

The outcomes considered were incremental cost per quality-adjusted life years (QALY) or lifeyears (LY) gained and incremental cost per TB case averted.

How large
is the
incremental
cost relative
to the net
benefit?

Very large
ICER

Large
ICER

Moderate
ICER

Small ICER

Savings

Varies

The strategy to provide preventive therapy without screening for LTBI persons with HIV, resulted
in cost-effective or cost saving, compared to no treatment, both in resource-limited settings
(Uganda, India, Zambia) and high-income countries (Italy). This same strategy did not result
in good value for money for other populations (contacts of active TB cases and patients with
systemic lupus erythematosus). However, a study from a high TB incidence country, suggested
that screening without testing for LTBI is the most cost-effective strategy in 0–2-year-old children
and the preferred strategy in 3–5-year-old children which are household contacts of TB cases.
Incremental cost-effectiveness of IGRAs compared to TSTs appears to be influenced mainly
by the relative performance of diagnostic tests, with BCG vaccination playing a decisive role
in reducing the specificity of TST and leading the choice towards IGRA-only strategies. Two
step strategies (IGRA following TST) resulted in the most cost-effective strategy in most of the
studies from high-income countries and in populations at high risk. TST-only strategy compared
favourably with IGRA-based strategies in two studies from USA: the first one assumed a low
completion rate of treatment, while the other concerned a low-risk population (US military recruits)
in which all screening strategies resulted to be not cost-effective.

Detailed judgements

Increased

ACCEPTABILITY

Is the option
acceptable
to key
stakeholders?

No

Is the option
feasible to
implement?

No

EQUITY

What would
be the impact
on health
inequities?

FEASIBILITY

In the 13 studies expressing costs in terms of US$, the cost to rule out active TB in persons
eligible for LTBI preventive treatment (including in most cases chest radiographs, clinical
evaluation and liver function tests) ranged from US$ 28 to US$ 188. Apart from a study
conducted in India, the others were carried out in high-income and upper middle-income
countries.
Probably
increased

Uncertain

Probably
reduced

Reduced

Varies

Context specific
Increased costs for IGRA may increase inequities against TST
Return for reading of TST may be a disadvantage for individuals

Detailed judgements
Probably
No

Uncertain

Probably
Yes

Yes

Varies

Yes

Varies

Detailed judgements
Probably
No

Uncertain

Probably
Yes

Depends on availability
Detailed judgements

ADDITIONAL
CONSIDERATIONS
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SUMMARY OF JUDGMENTS
Criteria

TST versus IGRA as a rule in test
Favours TST

Probably favours TST

Choose either TST or IGRA

Probably favours IGRA

Favours IGRA

We recommend using TST

We suggest using TST

We suggest using either TST or
IGRA

We suggest using IGRA

We recommend Using IGRA

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

1. Either TST or IGRA can be used to test for latent TB infection. IGRA should not replace the TST in low and middle income countries. (Strong recommendation, very
low quality of evidence)
Remarks: HIV test could be offered as part of the algorithm for testing and treating LTBI taking into consideration the added benefit to the individual.

SUMMARY OF JUDGMENTS
Criteria

Chest radiography (CXR) versus symptoms to rule out active TB
Favours CXR

Probably favours CXR

Choose either CXR or symptoms

Probably favours symptoms

Favours symptoms

We recommend using CXR

We suggest using CXR

We suggest using either CXR or
symptoms

We suggest using symptoms

We recommend using symptoms

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Recommendation

1. Individuals should be asked about symptoms of TB and undergo chest radiography before initiating treatment of latent TB infection. Individuals with TB symptoms
should be investigated further for active TB and other conditions. (Strong recommendation, low quality of evidence)
Remarks: HIV test could be offered as part of the algorithm for testing and treating LTBI taking into consideration the added benefit to the individual.
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Evidence profile [title]

What is the accuracy of chest x-ray (any abnormality) in ruling out active TB among candidates for LTBI treatment?
Index test: CXR – Any abnormality | Reference test: Sputum culture and/or smear
Place of the test: RULE OUT
Test-treatment pathway:

CXR negative => LTBI treatment
CXR positive => confirmatory test (sputum mycobacterial culture or XpertMTB/RIF or smear microscopy)

		

=> positive => anti-TB chemotherapy (6-9 months antibiotics)

		

=> negative => possibly LTBI treatment

Included studies: Den Boon, 2006; MoH Myanmar, 2012, Van ‘t Hoog, 2012

Outcome
False negatives
(incorrectly classified as
no active TB)
True positives
(active TB)

No. of studies
(participants)

3
(72,065)

Factors that may decrease quality of evidence
Study design

Cross-sectional

Limitations in
study design1

Indirectness

Serious

2

Serious

Inconsistency

3

None

Imprecision

4

None

Publication bias

5

NA

Quality of
evidence

Prevalence
0.1%: 2 (0-5)
1%: 20 (0-50)
Low

True negatives
(no active TB)

3
False positives
(incorrectly classified as
active TB)

(72,065)

Cross-sectional

Serious

Serious

None

None

NA

Effect per 100,000
Se 98% (95-100%)*
Sp 75% (72-79%)

Prevalence
0.1%: 98 (95-100)
1%: 980 (950-1000)
Prevalence
0.1%: 74,925
(71,928-78,921)
1%: 74,250
(71,280-78,210)

Low

Prevalence
0.1%: 24,975
(20,979-27,972)
1%: 24,750
(20,790-27,720)

Se = sensitivity; Sp = specificity; * numbers in brackets are 95% confidence intervals
1. Limitations in study design (see QUADAS-2): High risk of selection bias in 1 study (Den boon, 2006). In all studies less than half of the participants received the reference standard (23% to 45%); accuracy was calculated under the
assumption that those who did not receive the reference standard were culture and/or smear negative (no active TB).
2. Indirectness: Prevalence studies: aim was to capture persons with bacteriologically positive pulmonary TB; probably lower threshold for assessing abnormalities on CXR as positive test result. Furthermore, the study population was not
specifically selected as candidates for LTBI treatment and all studies are from high TB burden countries, while LTBI treatment also applies to countries with a low burden.
3. Inconsistency: Homogenous results for sensitivity and specificity (based on visual inspection CIs).
4. Imprecision: Precise estimates for sensitivity and specificity.
5. Publication bias: Not applicable (the evidence base for publication bias in DTA studies is very limited).
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What is the accuracy of any TB symptom in ruling out active TB among candidates for LTBI treatment?
Index test: Any symptom| Reference test: Sputum culture and/or smear
Place of the test: RULE OUT
Test-treatment pathway:

CXR negative => LTBI treatment
CXR positive => confirmatory test (sputum mycobacterial culture or XpertMTB/RIF or smear microscopy)

		

=> positive => anti-TB chemotherapy (6-9 months antibiotics)

		

=> negative => possibly LTBI treatment

Included studies: Datta, 2001; Gopi, 2003; MoH Cambodja, 2005; MoH Myanmar, 2012

Outcome
False negatives
(incorrectly classified as
no active TB; at risk for
DR if treated for LTBI)
False positives
Not started on LTBI,
unless confirmatory
testing is done)

No. of studies
(participants)

8
(218,476)

8
(218,476)

Factors that may decrease quality of evidence
Study design

Cross-sectional

Cross-sectional

Limitations in
study design1

Indirectness2

Very serious

Very serious

Serious

Serious

Inconsistency3

None

None

Imprecision4

Serious

Very Serious

Publication bias5

NA

NA

Quality of
evidence

Very low

Very low

Effect per 100,000
Se 77% (68-86%)*
Sp 68% (50-85%)
Prevalence
0.1%: 23 (14-32)
10%: 2300 (14003200)
Prevalence
0.1%: 32,268
(14,885-49,750)
10%: 29,070
(13,410-44,820)

Se = sensitivity; Sp = specificity; * numbers in brackets are 95% confidence intervals; DR = drug resistance
1. Limitations in study design (see QUADAS-2): In all studies less than 25% of the participants received the reference standard (11% to 23%); accuracy was calculated under the assumption that those who did not receive the reference
standard were culture and/or smear negative (no active TB).
2. Indirectness: Prevalence studies: aim was to capture persons with bacteriologically positive pulmonary TB; probably lower threshold for assessing abnormalities on CXR as positive test result. Furthermore, the study population was not
specifically selected as candidates for LTBI treatment and all studies are from high TB burden countries, while LTBI treatment also applies to countries with a low burden.
3. Inconsistency: Moderate heterogeneity for sensitivity and specificity (based on visual inspection CIs) – no downgrading.
4. Imprecision: Imprecise estimates for sensitivity and specificity (wide CI for false negatives and false positives).
5. Publication bias: Not applicable (the evidence base for publication bias in DTA studies is very limited).
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GRADE Summary table: Studies that conducted head to head evaluations of the TST and IGRA (N=8)
Review question: Among persons at high risk of LTBI who are not on tuberculosis preventive therapy, which test/s (e.g. TST or IGRA) alone or in combination with other proxies for LTBI, when positive, can best identify individuals most at
risk of progression?
SR Outcome 1: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis
SR Outcome 2: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis when combined with proxies for LTBI
Patients/population: Longitudinal studies of adults and children without active TB at baseline
Setting: Community-based cohorts, individuals attending outpatient clinics, individuals participating in randomized clinical trials
Index test: Tuberculin skin test (PPD-S) and/or commercial interferon-gamma release assays
Importance: Longitudinal studies on the predictive value of a positive IGRA are still emerging, in particular studying high risk groups
Reference standard: All diagnoses of incident active tuberculosis.
Studies: Any longitudinal study design (e.g. prospective or retrospective cohort), in any setting (low, middle or high income country), regardless of immunological status (HIV-infected or not). Follow-up length should be minimal 1 year on
average, but can either be active or passive follow-up.

No. of
studies (no.
of individ.)

Design

Quality
Risk of bias

Inconsistency

Indirectness

Effect
Imprecision

Relative (pooled)

Absolute

Quality

Importance

A. SR Outcome 1: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis
8 (N=9,488)

Prospectively
followed cohorts

Likely (A1)

Serious
inconsistency
I2=72.3%, IGRA
(A2) (-1)

Serious
Indirectness
(A3) ( -1)

No serious
imprecision

TST
RR=2.58
(CI: 1.72-3.88)
I2=14%
IGRA
RR=4.94
(CI:1.79-13.65)
I2=72.3%

3 (n=6592)

Prospectively
followed cohorts

Likely (A4)

Some
inconsistency
for IGRA
(I2=41%)

Some
indirectness
(A5) (-1)

No serious
imprecision

TST
Pooled IRR=2.07
(CI: 1.38-3.11)
I2=0%

TST
Category A country (n=6)
PPV=0.03 (CI: 0.03-0.03),
I2= 0%
Category B country (n=2)
PPV=0.02 (CI: 0.01-0.02), I2=92.1%

Low

Critical
(7-9)

IGRA
Category A country (n=6)
PPV=0.03 (CI: 0.03-0.03), I2=68.1%
Category B country (n=2)
PPV=0.02 (CI: 0.01-0.02), I2=92.8%

Low

Critical
(7-9)

IGRA
Pooled IRR=2.40
(CI: 1.26-4.60)
I2=41%
B. SR Outcome 2: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis when combined with other proxies for LTBI (WHO defines LTBI
proxies to include fibrotic lesions, anemia, weight loss)
No studies
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No. of
studies (no.
of individ.)

Design

Quality
Risk of bias

Inconsistency

Indirectness

Effect
Imprecision

Relative (pooled)

Absolute

Quality

Importance

C. SR Outcome 3: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis amongst those immunocompromised (includes HIV and other
immunosuppressive conditions)
3 (N=1,095)

1 (n=241)

Prospectively
followed cohorts

Prospectively
followed cohort
(silicosis
patients)

Likely (C1)

Likely (C1)

Serious
inconsistency
(I2=74.2%,
IGRA
I2=62.1%, TST)
(C2) (-1)

Very serious
indirectness
(C3) (-2)

Unclear, since
only 1 study

Very serious
indirectness
(C5) (-2)

Very serious
Imprecision
(C4) (-2)

TST
RR=2.96
(CI: 0.38-23.18)
I2=62.1%
IGRA
RR=5.15
(CI:0.26-100.43)
I2=74.2%

Very serious
imprecision
(C6) (-2)

TST
Category A countries (n=3)
PPV=0.04 (0.02-0.07), I2=0%
Category B countries
No studies

Low

Important
(4-6)

IGRA
Category A countries (n=3)
PPV=0.06 (CI: 0.03-0.09), I2=3.7%
Category B countries
No studies

TST
IRR, single study= 1.69
(CI: 0.52-5.50)

Low

Important
(4-6)

IGRA
IRR, single study= 8.50
(CI:1.11-65.41)

D. SR Outcome 4: The predictive utility of the tuberculin skin test vs. the commercial interferon-gamma release assays for progression to active tuberculosis amongst TB case-contacts (regardless of definition)
3 (N=2,309)

1 (n=1107)

Prospectively
followed cohorts

Prospectively
followed cohort

Likely (D1)

Likely (D5)

Serious
inconsistency
(I2=85.8%,
IGRA)
(D2) (-1)

Unclear, since
only 1 study

Very serious
Indirectness
D3 (-2)

Very Serious
imprecision
D4 (-2)

TST
RR=2.31
(CI: 1.76-3.70)
I2=0%
IGRA
RR=5.95
(CI: 0.57-62.05)
I2=85.8%

Very serious
indirectness
(D6) (-2)

Serious imprecision
(D7) (-1)

TST
Category A countries (n=2)
PPV=0.03 (0.03-0.03), I2=9.4%
Category B countries (n=1)
PPV=0.06 (0.03-0.08)

Low

Important
(4-6)

IGRA
Category A countries (n=2)
PPV=0.03 (CI: 0.03-0.03), I2=90.7%
Category B countries (n=1)
PPV=0.05 (CI: 0.03-0.06)

TST
IRR, single study=1.76
(CI: 0.98-3.17)

Low

Important
(4-6)

IGRA
IRR, single study=1.55
(CI: 0.80-3.01)
Footnotes: CI=95% Confidence Interval; Country A= high income countries and upper-middle income countries with a TB prevalence <100/100,000; Country B= Category B countries are defined as low income countries, lower-middle
income countries and upper middle income countries with a TB prevalence of >100/100,000.
Overall quality:
All studies start with one point docked off because none were randomized controlled trials. The lowest quality score achievable is 1 out of 4; no minus scores are given.
Quality assessment: Based on the relative effect measure (RR or IRR) for both TST and IGRA. Studies not marked down if estimates for both tests score high on a specific GRADE quality item.
Other study quality considerations: There were none.
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A1: Risk of bias is likely. Publication bias not formally assessed, but expected to be likely. Several large prospective studies are ongoing and results of these were not included in this analysis. However, addition of results is not expected to
change the overall conclusions of this review.
A2: Serious inconsistency of IGRA RR estimate.
A3: Most studies were from high/intermediate prevalence. Difficult to generalise to other settings with confidence. Moreover data from 3/8 head to head studies was based on a non-random selection of the study population that did not
receive preventive therapy.
A4. Risk of bias is likely. Publication bias not formally assessed, but expected to be likely. Several large prospective studies are ongoing and results of these were not included in this analysis. However, addition of results is not expected
to change the overall conclusions of this review. TB ascertainment differed across the 3 studies and relied on passive follow-up with database linkage (Leung 2008), active follow-up but self-report by the participant (Shanaube 2013,
unpublished) or active follow-up but incorporation of the TST and IGRA result in the case definition (Mahommed 2011).
A5: Study populations included in the analysis were diverse and included a silicosis cohort living in China, adolescents living in South Africa and TB close contacts living in Zambia or South Africa. Cut-offs for a positive TST result differed
across studies (2 used 10mm and 1 used 5mm). Two out of the 3 studies used QFT-GIT as the commercial IGRA, while one use the T.SPOT.TB assay. Although the IRR did not differ much between studies, and heterogeneity of the pooled
IRR estimate was low, one should be cautious with generalizing these results to other study populations or settings.
B: No studies
C1: Publication bias not formally assessed, but expected to be likely. Several large prospective studies are ongoing and results of these were not included in this analysis. However, addition of results is not expected to change the overall
conclusions of this review.
C2: Heterogeneity was high both for pooled RR for TST and for pooled RR estimate for the commercial IGRA.
C3: All 3 studies were from high/intermediate TB prevalence countries. Pooled estimate is based on only 3 studies. Immunocompromised individuals who did not receive preventive therapy might not be representative for all
immunocompromised individuals.
C4: Very serious imprecision of both TST and IGRA RR estimates. RR estimates for IGRA span the null.
C5: One study included; representativeness to other populations is limited (poor external validity).
C6: One study included with limited number of events; confidence intervals around the IRR estimate are very wide.
D1: Publication bias not formally assessed, but expected to be likely. Several large prospective studies are ongoing and results of these were not included in this analysis. However, addition of results is not expected to change the overall
conclusions of this review.
D2: Heterogeneity was very high (86%) for the pooled RR estimate for the commercial IGRA.
D3: Based on small number of studies with different definition of case contact. Two studies from low prevalence countries and one study from a high prevalence country. Concern, despite lack of heterogeneity. TB case contacts in 3 studies
might not be representative of all TB case contacts individuals.
D4: Very serious imprecision of IGRA RR estimates; RR estimates for IGRA span the null.
D5: Publication bias not formally assessed, but expected to be likely. Several large prospective studies are ongoing and results of these were not included in this analysis.
D6: One study included; representativeness to other populations is limited (poor external validity).
D7: One study included with limited number of events; confidence intervals around the IRR estimate are wide.

Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.
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Evidence to decision framework

What is the best treatment option for LTBI?
Problem:
The choice of the treatment regimen for LTBI

Background: LTBI treatment is designed to prevent the progression of asymptomatic TB infection to clinically active TB
disease. Effective treatment is an important component to the programmatic management of LTBI.

Option:
Several regimens have demonstrated efficacy against place

LTBI treatment reduces the risk of developing active TB by 60-90%.

Comparison:
multiple comparisons to ascertain the superiority, or the absence of
superiority, of one regimen over the others
Setting:
No setting limitations

The choice of the most appropriate treatment regimen should be based on the evidence around efficacy, tolerability,
acceptability, costs, feasibility under programme conditions, and risk of fostering drug resistance during treatment.
Safety is particularly important in the context of LTBI treatment as all treated patients are healthy, and only a small minority
of those who are treated would develop active TB even in the absence of treatment. With currently used anti-TB drugs,
safety issues are mainly and specifically limited to hepatotoxicity. With the widely used drug isoniazid, side-effects
affecting the liver include toxic hepatitis of grade II and IV and death.

Perspective:
Public Services perspective
Subgroup considerations: NA
CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

PROBLEM

Treatment of LTBI can prevent 60-90% of reactivation TB cases. Isoniazid alone administered at a
daily dose of 5mg/kg (up to 300 mg/day) for 6 months has been the mainstay of treatment for a
long time. In addition to daily isoniazid alone (for 6, 9, 12, 22, 24 and more than 36 months) other
regimens have been considered for the treatment of LTBI, including: daily rifampicin alone (for 3
and 4 months); daily isoniazid and rifampicin (for 3 months); daily rifampicin and pyrazinamide
(for 2 months); daily isoniazid, rifampicin and pyrazinamide (for 3 months); isoniazid (900 mg)
and rifapentine (900 mg) given once weekly for 12 weeks.

Is the problem
a priority?

No

Probably
No

Uncertain

Probably
Yes

Detailed judgements

Yes

Varies

Many randomized controlled trials of LTBI treatment have been conducted, although not all the
utilized regimens have been directly compared with a placebo. We conducted a systematic
review and meta-analysis, together with a GRADE assessment, to answer two questions:
(1) “In individuals identified with LTBI and at high risk of progression to active TB disease, what
treatments have demonstrated efficacy and safety in preventing development of active TB
disease?”
(2) “In individuals identified with LTBI and at high risk of progression to active TB disease, what
is the optimum treatment for preventing active TB disease?”
In addition, a third systematic literature review and meta-analysis, using GRADE assessment, was
conducted to answer the question:
“Does treatment for LTBI lead to significant development of resistance against the drugs used for
LTBI?”

ADDITIONAL
CONSIDERATIONS
One of the obstacles to
widespread implementation
is the concern that
prophylaxis may increase
resistance to the specific
drug used for preventive
treatment. It is therefore
important to investigate this
and if possible, to be rid of
the concern.
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VALUES

CRITERIA
Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

JUDGEMENTS

Important
uncertainty
or variability

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Possibly
important
uncertainty
or variability

Probably no
important
uncertainty
or variability

No
important
uncertainty
or variability

The relative importance or values of the main outcomes of interest:
No known
undesirable
outcomes

Detailed judgements

Outcome

Relative importance

TB incidence

Critical

Mortality

Critical

Adverse events

Împoirtant

Drug resistance

Critical

Summary of findings:

BENEFITS & HARMS OF THE OPTIONS

What is
the overall
certainty of the
evidence of
effectiveness?

How
substantial are
the desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

Do the
desirable
effects
outweigh the
undesirable
effects?

No
included
studies

Very
low

Low

Moderate

53 studies met the final inclusion criteria of our systematic review. All of them were randomized
control trials which evaluated LTBI treatment and recorded at least one of the two pre-specified
endpoints (preventing active TB, hepatotoxicity of grade III or above).

High

We first looked at the evidence of the comparison between an LTBI treatment regimen and
placebo or no treatment, to list the regimens for which a preventive effect was documented.
Detailed judgements

Don’t
know

Not
important

Somewhat
important

Moderately
important

Active tuberculosis

Very
important

Varies

Detailed judgements

Don’t
know

Very
important

Moderately
important

Somewhat
important

Not
important

Varies

Detailed judgements

No

Probably
No

Don’t know

Probably
Yes

Detailed judgements

Yes

Varies

Baseline

Treatment

BaselineTreatmentcases /
cases /
participants participants

No
treatment

INH 3-4 m

17 / 85

Placebo

INH 3-4 m

Placebo

OR (95% CI)

Absolute

Quality

10 / 82

0.56 (0.24-1.30)

77 fewer per 1000
(143 fewer–45 more)

Low

109 / 7118

77 / 7089

0.30 (0.03-3.03)

11 fewer per 1000
(15 fewer-30 more)

Very low

INH 6 m

598 / 12918

406/ 13280

0.61 (0.48-0.77)

18 fewer per 1000
(24-10 fewer)

Low

No
treatment

INH 9 m

24 / 1451

10 / 1519

0.39 (0.19-0.83)

10 fewer per 1000
(13-3 fewer)

Very low

No
treatment

INH 12-72 m

64 / 499

23 / 452

0.40 (0.19-0.84)

73 fewer per 1000
(101-18 fewer)

Low

Placebo

INH 12-72 m

605 / 41182

290 / 41533

0.53 (0.41-0.69)

7 fewer per 1000
(9-5 fewer)

Low

Placebo

RMP 3-4 m

36 / 167

20 / 172

0.48 (0.26-0.87)

99 fewer per 1000
(149-23 fewer)

Moderate

No
treatment

RMP-INH
1m

17 / 85

9 / 83

0.49 (0.20-1.16)

91 fewer per 1000
(152 fewer-25 more)

Low

No
treatment

RMP-INH
3-4 m

17 / 85

4 / 85

0.20 (0.06-0.62)

152 fewer per 1000
(185-66 fewer)

Low

Placebo

RMP-INH
3-4 m

78 / 631

48 / 723

0.52 (0.33-0.84)

55 fewer per 1000
(79-18 fewer)

Low

Placebo

RMP-PZA

40 / 350

33 / 351

0.80 (0.49-1.31)

21 fewer per 1000
(55 fewer -30 more)

Low

No
treatment

RMP-INHPZA

17 / 85

0 / 80

0.02 (0.00-0.41)

195 fewer per 1000
(200-107 fewer)

Low

Placebo

RMP-INHPZA

57 / 655

26 / 653

0.47 (0.22-0.98)

44 fewer per 1000
(66-2 fewer)

Very low

RMP = rifampicin; INH = isoniazid; PZA = pyrazinamide; m = months; OR = odds ratio
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
The following regimens had evidence based efficacy in a trial against placebo or no treatment.
•
•
•
•
•
•
•

INH 6 m, OR = 0.61, 95% CI: 0.48-0.77 (compared to placebo)
INH 9 m, OR = 0.39, 95% CI: 0.19-0.83 (compared to no treatment)
INH 12-72 m, OR =0.40, 95% CI: 0.19-0.84 (compared to no treatment)
INH 12-72 m, OR = 0.53, 95% CI: 0.41-0.69 (compared to placebo)
RMP 3-4 m, OR = 0.48, 95% CI: 0.26-0.87 (compared to placebo)
RMP-INH 3-4 m, OR = 0.20, 95% CI: 0.06-0.62 ( compared to no treatment)
RMP-INH 3-4 m, OR = 0.52, 95% CI: 0.33-0.84 (compared to placebo).

BENEFITS & HARMS OF THE OPTIONS

Pyrazinamide-containing regimens and fatal hepatotoxicity
The randomized controlled trials presented above lacked adequate statistical power to detect
fatal events. We therefore considered additional evidence concerning the reports of severe
hepatotoxicity of pyrazinamide-containing regimens. The estimate of the incremental risk of
severe hepatotoxicity and death of pyrazinamide-containing regimens was published by McElroy
and collegaues in 2005. They conducted a survey of state and city TB programmes and other
health-care settings in the United States where rifampin-pyrazinamide was prescribed and
compared toxicity data with an historical isoniazid control. Rates per 1000 rifampin-pyrazinamide
therapy initiations during this period were 25.6 (95% CI: 22.3–29.3) for asymptomatic aspartate
aminotransferase level >5 times the upper limit of normal and 18.7 (95% CI: 15.9–21.9) for
hepatitis. Seven fatalities and 23 hospitalizations occurred, with rates of 0.9 (95% CI: 0.4–1.9)
and 2.8 (95% CI: 1.8–4.3) per 1000 rifampin-pyrazinamide therapy initiations, respectively. The
Verispan search revealed 1 rifampin-pyrazinamide–associated hospitalization (2.9 hospitalizations
per 1000 rifampin-pyrazinamide therapy initiations; 95% CI: 0.1–18.4) and no deaths. Articles
on the use of isoniazid therapy for LTBI that were published after 1990 reported fatality rates of
0.0–0.3 deaths per 1000 persons. Therefore, on the basis of the above evidence pyrazinamidecontaining regimens were not considered further in the analysis.
Studies that compared regimens for efficacy and heptotoxicity are summarized below:
Active tuberculosis
Baseline

Treatment

BaselineTreatmentcases /
cases /
participants participants

INH 6 m

INH 12-72 m

90 / 8281

INH 6 m

RPT-INH

INH 6 m

OR (95% CI)

Absolute

Quality

52 / 8089

0.65 (0.46-0.92)

4 fewer per 1000
(6-1 fewer)

Moderate

22 / 327

24 / 328

1.09 (0.60-1.99)

6 more per 1000
(26 fewer-58 more)

Low

RMP

25 / 173

20 / 172

0.78 (0.41-1.46)

28 fewer per 1000
(80 fewer-53 more)

Moderate

INH 6 m

RMP-INH
3-4 m

87 / 1482

78 / 1499

0.89 (0.65-1.23)

6 fewer per 1000
(20 fewer-13 more)

Low

INH 9 m

RPT-INH

15 / 3745

7 / 3986

0.44 (0.18-1.07)

2 fewer per 1000
(3-0 fewer)

Low

INH 9 m

RMP-INH3-4 m

0 / 98

1 / 98

3.03 (0.12-75.31)

-

Very low

INH 1272 m

RMP-INH
3-4 m

12 / 228

26 / 398

1.06 (0.35-3.21)

3 more per 1000
(34 fewer-99 more)

Very low

INH 1272 m

RPT-INH

8 / 164

24 / 328

1.54 (0.68-3.51)

24 more per 1000
(15 fewer-104 more)

Low

RMP
3-4 m

RMP-INH
3-4 m

20 / 172

26 / 167

1.40 (0.75-2.62)

39 more per 1000
(26 less-140 more)

Low
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

BENEFITS & HARMS OF THE OPTIONS

Hepatotoxicity
Baseline

Treatment

BaselineTreatmentcases /
cases /
participants participants

INH 6 m

INH 12-72
m

23 / 1316

INH 6 m

RMP

INH 6 m

OR (95% CI)

Absolute

Quality

44 / 1170

2.92 (0.909.44)

32 more per 1000
(2 fewer-126 more)

Very low

15 / 183

0 / 190

0.03 (0.000.48)

79 fewer per 1000
(82-41 fewer)

Low

RMP-INH
3-4 m

28 / 773

25 / 776

0.89 (0.521.55)

4 fewer per 1000
(17 fewer-19 more)

Very low

INH 6 m

RPT-INH

17 / 327

17 / 328

1.00 (0.501.99)

0 fewer per 1000
(25 fewer-46 more)

Low

INH 9 m

RMP

25 / 664

4 / 656

0.17 (0.060.47)

31 fewer per 1000
(35-20 fewer)

Low

INH 9 m

RPT-INH

103 / 3745

18 / 3986

0.16 (0.100.27)

23 fewer per 1000
(25-20 fewer)

Moderate

INH 9 m

RMP-INH
3-4 m

8 / 98

6 / 98

0.73 (0.242.20)

21 fewer per 1000
(61 fewer – 82
more)

Very low

INH 1272 m

RMP-INH
3-4 m

46 / 228

19 / 398

0.20 (0.110.35)

154 fewer per 1000
(175-120 fewer)

Moderate

INH 1272 m

RPT-INH

35 / 164

17 / 328

0.20 (0.110.37)

162 fewer per 1000
(184-122 fewer)

Moderate

RMP = rifampicin; INH = isoniazid; RPT = rifapentine; m = months; OR = odds ratio
Rifampicine 3-4 months had lower liver-related serious adverse events compared to 6 months of
isoniazid. In all other comparisons no regimen was superior to the comparator.
In addition to the standard meta-analysis, whose results are presented above, mixed treatment
comparisons (MTCs) were also performed to allow the inference of indirect comparisons
(regimen comparisons without RCTs) by creating a network of evidence (Stagg 2014). A random
effects model, that allowed the effect of treatments to vary across trials, was used, and the
correlation structure of multi-group trials was accounted for. All models were implemented in a
fully Bayesian framework by using the WinBUGS software. Summary statistics and 95% credible
intervals (CrIs) were obtained. Connectivity within the MTC network for active TB was high for INH
regimens, but for almost all other treatment comparisons there was only 1 study yielding data. Of
the possible 105 comparisons, data were only available for 42 (40%).
Differences were observed in OR estimates when comparing the results derived from a randomeffects pairwise meta-analysis with the corresponding estimate from the MTC model. Many
treatment comparisons showed a stronger beneficial effect in a standard pairwise meta-analysis,
which was attenuated in the MTC or otherwise usually moved toward the null. Compared with
placebo, isoniazid for 6 months (odds ratio [OR], 0.64 [95% credible interval {CrI}, 0.48 to 0.83])
or 12 months or longer (OR, 0.52 [CrI, 0.41 to 0.66]), rifampicin for 3 to 4 months (OR, 0.41 [CrI,
0.18 to 0.86]), rifapentine-isoniazid (OR, 0.61 [CrI, 0.29 to 1.22]), and rifampicin-isoniazid (OR,
0.52 [CrI, 0.34 to 0.79]) were efficacious within the network.
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE
Drug resistance

BENEFITS & HARMS OF THE OPTIONS

A systematic review was carried out to determine whether LTBI treatment leads to significant
development of resistance against the drugs used. We build our systematic review on a previously
published systematic review (Balcells, 2006) and also the review that was conducted during the the
2010 development of the WHO guidelines on intensified TB case finding and isoniazid preventive
therapy. We looked specifically at the following LTBI treatments: (i) isoniazid for 6-12 months,(ii)
rifamycin-containing regimens, (iii) isoniazid for 36 months in HIV-infected individuals.
(i) For question 1, comparing isoniazid resistance in those treated for 6-12 months with isoniazid
versus placebo, we did not identify any studies that were not already included in the Balcells
paper. We therefore report the findings of the Balcells study. Thirteen studies were included in
the systematic review, 12 randomized controlled trials and 1 retrospective cohort. Seven were in
HIV-uninfected populations and six were in HIV-infected populations. One study, from Greenland,
used two alternative definitions for resistance resulting in different estimates of the effect of
isoniazid preventive therapy on isoniazid resistance. Using definition A from the Greenland
study, the relative risk for all 13 studies was 1.25 (95% CI: 0.75-2.10) and with definition B, the
relative risk was 1.45 (95% CI: 0.85-2.47). The relative risk for HIV-uninfected and HIV-infected
populations were comparable. The quality of the evidence was moderate. (ii) Five studies were
included in the comparison of rifamycin resistance in those treated with a rifamycin-containing
regimen versus a regimen not containing rifamycin. There were very few cases of rifamycin
resistance, a total of 6 (0.1%) cases in 5790 individuals receiving LTBI treatment with a rifamycincontaining drug and 5 (0.09%) cases in the 5537 individuals in the control group (relative risk =
1.12, 95% CI: 0.41-3.08). We rated the quality of the evidence as very low after downgrading for
risk of bias, indirectness and imprecision. (iii) One study reported resistance rates in both the
continuous isoniazid and 6-month isoniazid group. They found one case of isoniazid resistance
in the 164 (0.6%) receiving 36 months isoniazid and no (0%) cases of isoniazid resistance in the
327 receiving 6-month isoniazid (relative risk = 5.96, 95% CI: 0.24-146). The other two studies
reported that the observed proportion of resistant cases among confirmed TB cases was similar
as the expected rate. There is thus little evidence to indicate whether or not continuous isoniazid
increases the risk of isoniazid resistance, and that quality of the evidence is very low to low.
In summary:
Relative risk for isoniazid preventive therapy for 6-12 months was 1.25, 95% CI: 0.75-2.10 or 1.45,
95% CI: 0.85-2.47(depending on the definition of resistance in 1 study (moderate).
In the HIV-uninfected population the relative risk was 1.24, 95% CI: 0.69-2.21 with one definition
for resistance and 1.50, 95% CI: 0.82-2.73 with the other. In the HIV-infected population the
summary risk ratio for isoniazid resistance was 1.30 (95% CI: 0.42-4.02) (moderate).
For rifamycin-containing regimens the relative risk was 1.12, 95% CI 0.41-3.08 (very low).
LTBI treatment with 6 to 12 months isoniazid did not lead to a significant increase in resistance
to isoniazid and preventive treatment with rifamycin-containing regimens did not significantly
increase rifamycin resistance. There was not enough evidence on the incidence of isoniazid
resistance HIV-infected individuals receiving continuous isoniazid. The results of this systematic
review should be evaluated together with evidence on effectiveness and side-effects of preventive
treatment.

ADDITIONAL
CONSIDERATIONS
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

ADDITIONAL
CONSIDERATIONS

RESOURCE USE

INH6 vs INH9 small
How large are
the resource
requirements?

Large costs

Moderate
costs

Small

Moderate
savings

Large
savings

No evidence retrieved
Detailed judgements

How large
is the
incremental
cost relative
to the net
benefit?

RMP vs INH6 small saving

Varies

Very large
ICER

Large
ICER

Moderate
ICER

Small ICER

Savings

RMP/INH vs INH6 varies
RPT/INH vs INH varies
(depending on whether DOPT
is used and on the costs of
the drug)

Varies

Detailed judgements

EQUITY

INH6 vs INH9 varies
What would
be the impact
on health
inequities?

Increased

Probably
increased

Uncertain

Probably
reduced

Reduced

Varies

RMP vs INH6 varies
RMP/INH vs INH6 varies
RPT/INH vs INH probably
increased because of limited
availability, but shorter
regimens increase equity)

Detailed judgements

INH6 vs INH9 yes

ACCEPTABILITY

RMP vs INH6 varies

Is the option
acceptable
to key
stakeholders?

No

Probably
No

Uncertain

Probably
Yes

RMP/INH vs INH6 probably
yes
Yes

Varies

RPT/INH vs INH varies
(depending on DOPT)
In general shorter regimens
are more acceptable,
however, rifampicin
containing regimen may be
less acceptable because
of fear of fostering RMPresistance

Detailed judgements

FEASIBILITY

INH6 vs INH9 probably yes
Is the option
feasible to
implement?

RPT = rifapentine

No

Probably
No

Uncertain

Probably
Yes

Detailed judgements

Yes

Varies

RMP vs INH6 probably yes
RMP/INH vs INH6 probably
yes
RPT/INH vs INH no
(depending on the marketing
of the drug)
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SUMMARY OF JUDGMENTS
Criteria

6H versus 9H
Favours the 6H

Probably favours the 6H

Choose either the 9H or the 6H or
not applicable

Probably favours the 9H

Favours the 9H

We recommend against the option
or for the alternative

We suggest not to use 6H over 9H

We suggest using 6H or 9H

We suggest using 9H over 6H

We recommend the option

Type of recommendation

SUMMARY OF JUDGMENTS

6H versus 3-4RH
Favours the 6H

Probably favours the 6H

Choose either 6H or 3-4HR or not
applicable

Probably favours 3-4HR

Favours the 3-4HR

We recommend 6H over 3-4HR

We suggest 6H over 3-4HR

We suggest using either 6H or
3-4HR

We suggest using 3-4HR over 6H

We recommend 3-4HR over 6H

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Criteria
Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Choice of treatment will be influenced by whether or not patients receive other drugs that may lead to drug-drug interactions…
16 in favour of both options (middle option), 14 for 3-4HR over 6H, 3 abstentions
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SUMMARY OF JUDGMENTS
Criteria

6H versus 3-4R
Favours 3-4R

Probably favours 3-4R

Choose either 6H or 3-4R or not applicable

Probably favours 6H

Favours 6H

We recommend 3-4R over 6H

We suggest 3-4R over 6H

We suggest using either 6H or 3-4R

We suggest using 6H over 3-4R

We recommend 6H over 3-4R

Votes: 7

Votes: 18 (5 abstentions)

Probably favours RPT/H

Favours RPT/H

We suggest using RPT/H over 6H

We recommend RPT/H over 6H

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility

Type of recommendation

Does not apply to patients receiving potentially hepatotoxic HIV therapy, refer to HIV testing guidelines
Caveat large proportion of patients will not know their HIV status
H = isoniazid; R= rifampicin; 6H = 6-month isoniazid; HR = isoniazid-rifampicine

SUMMARY OF JUDGMENTS
Criteria

6H versus 3 RPT/H
Favours 6H

Probably favours 6H

Choose either RPT/H or 6H or not applicable

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use

(varies)

Equity
Acceptability

(varies)

Feasibility

Type of recommendation

We recommend 6H over
RPT/H

We suggest 6H over RPT/H

We suggest using either RPT/H or 6H

Research on non DOT. Availability of RPT will influence choice (ergo 6H more feasible)
Recommendation

1. The expert panel strongly recommends the following treatment options for the treatment of latent TB infection: 6 months isoniazid or 9 months isoniazid or 3 months
weekly rifapentine and isoniazid or 3-4 months isoniazid plus rifampicin or 3-4 months rifampicin.(Moderate to high quality of evidence)
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Outcome: Active tuberculosis (critical importance)
Regimens are compared with placebo or no treatment in the different rows of the table
Question: What is the most effective regimen for LTBI treatment compared to placebo or no treatment?

Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Not available

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

10 / 82
(12.2%)

17 / 85
(20.0%)

OR (95% CI)

Absolute

Quality

0.56 (0.24-1.30)

77 fewer per 1000
(143 fewer – 45 more)

Low

No treatment vs. INH 3-4 m
1

Randomized trials

1%

4 fewer per 1000
(7 fewer-2 more)

25%

96 fewer per 1000
(179 fewer-57 more)

Placebo vs. INH 3-4 m
2

Randomized trials

Not serious

Very serious

Serious

Not serious

Not available

77 / 7089
(1.1%)

109 / 7118
(1.5%)

0.30 (0.03-3.03)

11 fewer per 1000
(15 fewer-30 more)

1%

7 fewer per 1000
10 fewer-19 more)

25%

174 fewer per 1000
(242 fewer-485 more)

Very low

Placebo vs. INH 6 m
9

Randomized trials

Serious

Not serious

Serious

Not serious

Undetected

406/ 13280
(3.1%)

598 / 12918
(4.6%)

0.61 (0.48-0.77)

18 fewer per 1000
(24-10 fewer)

1%

4 fewer per 1000
(5-2 fewer)

25%

95 fewer per 1000
127-55 fewer)

Low

No treatment vs. INH 9 m
1

Randomized trials

Serious

Not available

Serious

Serious

Not available

10 / 1519
(0.7%)

24 / 1451
(1.7%)

0.39 (0.19-0.83)

10 fewer per 1000
(13-3 fewer)

1%

6 fewer per 1000
(8 -2 fewer)

25%

152 fewer per 1000
(202-42 fewer)

Very low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not serious

Serious

Not serious

Undetected

Treatmentcases /
participants

Baseline-cases /
participants

23 / 452
(5.1%)

64 / 499
(12.8%)

OR (95% CI)

Absolute

Quality

0.40 (0.19-0.84)

73 fewer per 1000
(101-18 fewer)

Low

No treatment vs. INH 12-72 m
5

Randomized trials

1%

6 fewer per 1000
(8-2 fewer)

25%

142 fewer per 1000
(197-36 fewer)

Placebo vs. INH 12-72m
14

Randomized trials

Serious

Serious

Not serious

Not serious

Undetected

290 / 41533
(0.7%)

605 /41182
(1.5%)

0.53 (0.41-0.69)

7 fewer per 1000
(9-5 fewer)

1%

5 fewer per 1000
(6-1 fewer)

25%

117 fewer per 1000
(147-77 fewer)

Low

Placebo vs. RMP
1

Randomized trials

Not serious

Not available

Serious

Not serious

Not available

20 / 172
(11.6%)

36 / 167
(21.6%)

0.48 (0.26-0.87)

99 fewer per 1000
(149-23 fewer)

1%

5 fewer per 1000
(7-1 fewer)

25%

115 fewer per 1000
173-26 fewer)

Moderate

No treatment vs. RMP-INH 1 m
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

9 / 83
(10.8%)

17 / 85
(20.0%)

0.49 (0.20-1.16)

91 fewer per 1000
(152 fewer-25 more)

1%

5 fewer per 1000
(8 fewer-1more)

25%

114 fewer per 1000
(190 fewer-31 more)

Low

No treatment vs. RMP-INH 3-4 m
2

Randomized trials

Not serious

Not available

Serious

Serious

Not available

4 / 85
(4.7%)

17 / 85
(20.0%)

0.20 (0.06-0.62)

152 fewer per 1000
(185-66 fewer)

1%

8 fewer per 1000
(9-3 fewer)

25%

190 fewer per 1000
(232-82 fewer)

Low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not serious

Serious

Not serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

48 / 723
(6.6%)

78 / 631
(12.4%)

OR (95% CI)

Absolute

Quality

0.52 (0.33-0.84)

55 fewer per 1000
(79-18 fewer)

Low

Placebo vs. RMP-INH 3-4m
1

Randomized trials

1%

4 fewer per 1000
(6-1 fewer)

25%

112 fewer per 1000
(160-36 fewer)

Placebo vs. RMP-PZA
2

Randomized trials

Serious

Not available

Serious

Not serious

Not available

33 / 351
(9.4%)

40 / 350
(11.4%)

0.80 (0.49-1.31)

21 fewer per 1000
(55 fewer -30 more)

1%

2 fewer per 1000
(5 fewer-3 more)

25%

45 fewer per 1000
(120 fewer-66 more)

Low

No treatment vs. RMP-INH-PZA
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

0 / 80
(0%)

17 / 85
(20.0%)

0.02 (0.00-0.41)

195 fewer per 1000
(200-107 fewer)

1%

10 fewer per 1000
(10-5 fewer)

25%

244 fewer per 1000
(250-134 fewer)

Low

Placebo vs. RMP-INH-PZA
2

Randomized trials

Serious

Serious

Serious

Serious

Not available

Placebo vs. RPT-INH
0

Randomized trials

Placebo vs. RFB-INH
0

Randomized trials

Placebo vs. RFB-INH (high)
0

Randomized trials

EMB- ethambutol; INH- isoniazid; m- month; PZA- pyrazinamide; RFB- rifabutin; RMP- rifampicin; RPT- rifapentine

26 / 653
(4.0%)

57 / 655
(8.7%)

0.47 (0.22-0.98)

44 fewer per 1000 (66-2
fewer)

1%

5 fewer per 1000
(8-0 fewer)

25%

127 fewer per 1000
(191- 5 fewer)

Very low
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Outcome: Hepatotoxicity (critical importance)
Regimens are compared with placebo or not treatment in the different rows of the table
Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Not available

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

11 / 260
(4.2%)

11 / 257
(4.3%)

OR (95% CI)

Absolute

Quality

0.99 (0.42-2.32)

0 fewer per 1000
(24 fewer-51 more)

Low

Placebo vs.INH 6 m
1

Randomized trials

0.5%

0 fewer per 1000
(3 fewer-6 more)

15%

1 fewer per 1000 (85
fewer-179 more)

No treatment vs. INH 9 m
0

Randomized trials

No treatment vs. INH 12-72 m
2

Randomized trials

Serious

Serious

Serious

Serious

Not available

19 / 139
(13.7%)

6 / 148
(4.1%)

4.96 (0.27-90.37)

133 more per 1000
(29 fewer-752 more)

0.5%

16 more per 1000
(4 fewer-93 more)

15%

491 more per 1000 (108
fewer-2782 more)

Very low

Placebo vs. INH 12-72m
3

Randomized trials

Placebo vs. RMP
0

Randomized trials

No treatment vs. RMP-INH 3-4 m
0

Randomized trials

Placebo vs. RMP-INH 3-4m
0

Randomized trials

No treatment vs. RMP-INH-PZA
0

Randomized trials

Serious

Serious

Serious

Serious

Not available

37 / 768
(4.8%)

45 / 767
(5.9%)

0.59 (0.23-1.55)

23 fewer per 1000
(45 fewer-29 more)

0.5%

2 fewer per 1000
(4 fewer- 3 more)

15%

59 fewer per 1000
(114 fewer-75 more)

Very low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not available

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

1 / 462
(0.2%)

0 / 464
(0%)

OR (95% CI)

Absolute

Quality

3.02 (0.12-74.31)

-

Very low

Placebo vs. RMP-INH-PZA
1

Randomized trials

0.5%

10 more per 1000
(4 fewer-367 more)

15%

303 more per 1000
(132 fewer-10997 more)

EMB- ethambutol; INH- isoniazid; PZA- pyrazinamide; RFB- rifabutin; RMP- rifampicin; RPT- rifapentine

Outcome: Active tuberculosis (critical importance) – removing comparisons that have no efficacy results, have low efficacy or that have severe hepatotoxicity.
Regimens are compared in the different rows of the table
Question: What is the most effective regimen for LTBI treatment compared to placebo or no treatment?

Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not serious

Serious

Not serious

Undetected

Treatmentcases /
participants

Baseline-cases /
participants

406/ 13280
(3.1%)

598 / 12918
(4.6%)

OR (95% CI)

Absolute

Quality

0.61 (0.48-0.77)

18 fewer per 1000
(24-10 fewer)

Low

Placebo vs. INH 6 m
9

Randomized trials

1%

4 fewer per 1000
(5-2 fewer)

25%

95 fewer per 1000
127-55 fewer)

No treatment vs. INH 9 m
1

Randomized trials

Serious

Not available

Serious

Serious

Not available

10 / 1519
(0.7%)

24 / 1451
(1.7%)

0.39 (0.19-0.83)

10 fewer per 1000
(13-3 fewer)

1%

6 fewer per 1000
(8 -2 fewer)

25%

152 fewer per 1000
(202-42 fewer)

Very low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not serious

Serious

Not serious

Undetected

Treatmentcases /
participants

Baseline-cases /
participants

23 / 452
(5.1%)

64 / 499
(12.8%)

OR (95% CI)

Absolute

Quality

0.40 (0.19-0.84)

73 fewer per 1000
(101-18 fewer)

Low

No treatment vs. INH 12-72 m
5

Randomized trials

1%

6 fewer per 1000
(8-2 fewer)

25%

142 fewer per 1000
(197-36 fewer)

Placebo vs. INH 12-72m
14

Randomized trials

Serious

Serious

Not serious

Not serious

Undetected

290 / 41533
(0.7%)

605 /41182
(1.5%)

0.53 (0.41-0.69)

7 fewer per 1000
(9-5 fewer)

1%

5 fewer per 1000
(6-1 fewer)

25%

117 fewer per 1000
(147-77 fewer)

Low

Placebo vs. RMP
1

Randomized trials

Not serious

Not available

Serious

Not serious

Not available

20 / 172
(11.6%)

36 / 167
(21.6%)

0.48 (0.26-0.87)

99 fewer per 1000
(149-23 fewer)

1%

5 fewer per 1000
(7-1 fewer)

25%

115 fewer per 1000
173-26 fewer)

Moderate

No treatment vs. RMP-INH 3-4 m
2

Randomized trials

Not serious

Not available

Serious

Serious

Not available

4 / 85
(4.7%)

17 / 85
(20.0%)

0.20 (0.06-0.62)

152 fewer per 1000
(185-66 fewer)

1%

8 fewer per 1000
(9-3 fewer)

25%

190 fewer per 1000
(232-82 fewer)

Low

Placebo vs. RMP-INH 3-4m
1

Randomized trials

Serious

Not serious

Serious

Not serious

Not available

Placebo vs. RMP-INH 3-4m
0

Randomized trials

EMB- ethambutol; INH- isoniazid; m- month; PZA- pyrazinamide; RFB- rifabutin; RMP- rifampicin; RPT- rifapentine

48 / 723
(6.6%)

78 / 631
(12.4%)

0.52 (0.33-0.84)

55 fewer per 1000
(79-18 fewer)

1%

4 fewer per 1000
(6-1 fewer)

25%

112 fewer per 1000
(160-36 fewer)

Low
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Outcome: Active tuberculosis (critical importance)
Regimens are compared in the different rows of the table
Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Not serious

Serious

Not serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

52 / 8089
(0.64%)

90 / 8281
(1.1%)

OR (95% CI)

Absolute

Quality

0.65 (0.46-0.92)

4 fewer per 1000
(6-1 fewer)

Moderate

INH 6 m vs. INH 9 m
0

Randomized trials

INH 6 m vs. INH 12-72 m
2

Randomized trials

1%

3 fewer per 1000
(5-1 fewer)

25%

87 fewer per 1000
(134-20 fewer)

INH 6 m vs. RMP
1

Randomized trials

Not serious

Not available

Serious

Not serious

Not available

20 / 172
(11.6%)

25 / 173
(14.5%)

0.78 (0.41-1.46)

28 fewer per 1000
(80 fewer-53 more)

1%

2 fewer per 1000
(6 fewer-4 more)

25%

49 fewer per 1000
(138 fewer-92 more)

Moderate

INH 6 m vs. RMP-INH 3-4 m
4

Randomized trials

Serious

Not serious

Serious

Not serious

Undetected

78 / 1499
(5.2%)

87 / 1482
(5.9%)

0.89 (0.65-1.23)

6 fewer per 1000
(20 fewer-13 more)

1%

1 fewer per 1000
(3 fewer-2 more)

25%

26 fewer per 1000
(84 fewer-53 more)

Low

INH 6 m vs. RPT-INH
1

Randomized trials

INH 9 m vs. INH 12 – 72 m
0

Randomized trials

Not serious

Not available

Serious

Serious

Not available

24 / 328
(7.3%)

22 / 327
(6.7%)

1.09 (0.60-1.99)

6 more per 1000
(26 fewer-58 more)

1%

1 more per 1000
(4 fewer-9 more)

25%

21 more per 1000
(96 fewer-216 more)

Low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not available

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

1 / 98
(1%)

0 / 98
(0%)

OR (95% CI)

Absolute

Quality

3.03 (0.12-75.31)

-

Very low

INH 9 m vs. RMP
0

Randomized trials

INH 9 m vs. RMP-INH- 3-4 m
1

Randomized trials

1%

20 more per 1000
(9 fewer-743 more)

25%

508 more per 1000
(220 fewer-18578 more)

INH 9 m vs. RPT-INH
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

7 / 3986
(0.2%)

15 / 3745
(0.4%)

0.44 (0.18-1.07)

1%

2 fewer per 1000
(3-0 fewer)

Low

6 fewer per 1000
(8 fewer-1 more)
140 fewer per 1000
(205 fewer-17 more)

INH 12-72 m vs. RMP
0

Randomized trials

INH 12-72 m vs. RMP-INH 3-4 m
2

Randomized trials

Serious

Not serious

Serious

Serious

Not available

26 / 398
(6.5%)

12 / 228
(5.3%)

1.06 (0.35-3.21)

3 more per 1000
(34 fewer-99 more)

1%

1 more per 1000
(6 fewer-19 more)

25%

14 more per 1000
(159 fewer-469 more)

Very low

INH 12-72 m vs. RPT-INH
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

24 / 328
(7.3%)

8 / 164
(4.9%)

1.54 (0.68-3.51)

24 more per 1000
(15 fewer-104 more)

1%

5 more per 1000
(3 fewer-21 more)

25%

125 more per 1000
(77 fewer-532 more)

Low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Not available

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

26 / 167
(15.1%)

20 / 172
(11.6%)

OR (95% CI)

Absolute

Quality

1.40 (0.75-2.62)

39 more per 1000
(26 less-140 more)

Low

RMP vs. RMP-INH 3-4 m
Randomized trials

1%

3 more per 1000
(2 fewer-12 more)

25%

84 more per 1000
(57 fewer-301 more)

RMP vs. RPT-INH
0

Randomized trials

Outcome: Hepatotoxicity (critical importance)
Regimens are compared in the different rows of the table
Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Serious

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

44 / 1170
(3.8%)

23 / 1316
(1.7%)

OR (95% CI)

Absolute

Quality

2.92 (0.90-9.44)

32 more per 1000
(2 fewer-126 more)

Very low

INH 6 m vs. INH 9 m
0

Randomized trials

INH 6 m vs. INH 12-72 m
2

Randomized trials

18 more per 1000
(1 less- 72 more)
456 more per 1000
(25 less-1807 more)
INH 6 m vs. RMP
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

0 / 190
(0%)

15 / 183
(8.2%)

0.03 (0.00-0.48)

79 fewer per 1000
(82-41 fewer)
10 fewer per 1000
(10-5 fewer)
242 fewer per 1000
(250-125 fewer)

Low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Serious

Not serious

Serious

Serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

25 / 776
(3.2%)

28 / 773
(3.6%)

OR (95% CI)

Absolute

Quality

0.89 (0.52-1.55)

4 fewer per 1000
(17 fewer-19 more)

Very low

INH 6 m vs. RMP-INH 3-4 m
4

Randomized trials

1 fewer per 1000
(5 fewer-5 more)
27 fewer per 1000
(118 fewer-130 more)
INH 6 m vs. RPT-INH
1

Randomized trials

Not serious

Not available

Serious

Serious

Not available

17 / 328
(5.2%)

17 / 327
(5.2%)

1.00 (0.50-1.99)

0 fewer per 1000
(25 fewer-46 more)

Low

0 fewer per 1000
(5 fewer-9 more)
0 fewer per 1000
(122 fewer-223 more)
INH 9 m vs. INH 12 – 72 m
0

Randomized trials

INH 9 m vs. RMP
3

Randomized trials

Serious

Not serious

Serious

Not serious

Not available

4 / 656
(0.6%)

25 / 664
(3.8%)

0.17 (0.06-0.47)

31 fewer per 1000
(35-20 fewer)

Low

8 fewer per 1000
(9 fewer-5 fewer)
206 fewer per 1000
(234-130 fewer)
INH 9 m vs. RMP-INH- 3-4 m
1

Randomized trials

Serious

Not available

Serious

Serious

Not available

6 / 98
(6.1%)

103 / 3745
(2.8%)

0.16 (0.10-0.27)

21 fewer per 1000
(61 fewer – 82 more)
3 fewer per 1000
(7 fewer-10 more)
63 fewer per 1000
(186 fewer-251 more)

INH 12-72 m vs. RMP
0

Randomized trials

Very low
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Direct
No of
studies

Design

Limitations

Inconsistency

Indirectness

Imprecision

Publication
bias

Not serious

Not serious

Serious

Not serious

Not available

Treatmentcases /
participants

Baseline-cases /
participants

19 / 398
(4.8%)

46 / 228
(20.2%)

OR (95% CI)

Absolute

Quality

0.20 (0.11-0.35)

154 fewer per 1000
(175-120 fewer)

Moderate

INH 12-72 m vs. RMP-INH 3-4 m
2

Randomized trials

8 fewer per 1000
(9-6 fewer)
190 fewer per 1000
(216-149 fewer)
INH 12-72 m vs. RPT-INH
1

Randomized trials

Not serious

Not available

Serious

Not serious

Not available

17 / 328
(5.2%)

35 / 164
(21.3%)

0.20 (0.11-0.37)

162 fewer per 1000
(184-122 fewer)
8 fewer per 1000
(9-6 fewer)
190 fewer per 1000
(216-143 fewer)

RMP vs. RMP-INH 3-4 m
0

Randomized trials

RMP vs. RPT-INH
0

Randomized trials

Moderate
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GRADE evidence profile for INH resistance after LTBI treatment with INH vs no treatment
Author(s): Saskia den Boon
Date: 2014-04-11
Question: Should prophylaxis with 6 to 12 months INH vs no prophylaxis to prevent TB be used in HIV-uninfected populations?
Settings:
Bibliography: Balcells 2006

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

No of patients
Indirectness

Imprecision

Other
considerations

Effect

Prophylaxis
with 6 to 12
months INH

No prophylaxis
to prevent TB

Relative
(95% CI)

19/16101
(0.12%)

22/16078
(0.14%)

RR 1.24
(0.69 to
2.21) 4

-4

RR 1.50
(0.82 to
2.73) 4

-4

Absolute

Quality

Importance

INH resistance (assessed with: Definition A for the Greenland study: >=1 colony growth at >=0.32 μg/mL INH)
7

randomised trials

serious 1,2,3

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

0%

-

CRITICAL
MODERATE

INH resistance (assessed with: Definition B for the Greenland study: growth equal to control tube at >=0.32 μg/mL INH)
7

randomised trials

serious 1,2,3

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

19/16101
(0.12%)

18/16078
(0.11%)
0%

-

1

Blinding: 6/7 studies used a placebo, 3/7 RCTs were double-blind. Similar proportions of culture-positive TB patients underwent DST in each group.

2

Randomization: reported in 3/7 RCTs: 2 used random number tables, and 1 assigned by odd or even hospital number (which is not considered appropriate randomisation).

3

Loss to follow-up: not separately reported for studies in pre-HIV era.

4

RR and absolute effect cannot be directly estimated from numbers with resistance and total numbers in each group because only a proportion had active TB and a proportion of those underwent DST.

CRITICAL
MODERATE
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GRADE evidence profile for INH resistance after LTBI treatment with INH vs no treatment in HIV-uninfected populations
Author(s): Saskia den Boon
Date: 2014-04-11
Question: Should prophylaxis with 6 to 12 months INH vs no prophylaxis be used for to prevent tuberculosis?
Settings:
Bibliography: Balcells 2006

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

No of patients
Indirectness

Imprecision

Other
considerations

Effect

Prophylaxis
with 6 to 12
months INH

No prophylaxis
to prevent TB

Relative
(95% CI)

31/18095
(0.17%)

28/17985
(0.16%)

RR 1.25
(0.75 to
2.1) 5,6

-6

RR 1.45
(0.85 to
2.47) 6

-6

Absolute

Quality

Importance

INH resistance (assessed with: Definition A for the Greenland study: >=1 colony growth at >=0.32 μg/mL INH)
13

randomised trials 1

serious 2,3,4

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

0%

-

CRITICAL
MODERATE

INH resistance (assessed with: Definition B for the Greenland study: growth equal to control tube at >=0.32 μg/mL INH)
13

randomised trials 1

serious 2,3,4

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

31/18095
(0.17%)

24/17985
(0.13%)
0%

-

CRITICAL
MODERATE

1

12 RCTs and 1 observational study: Results were not reported separately for the observational study.

2

Blinding: 10/13 studies used a placebo, 8/12 RCTs were double-blind (though 1 study may have different numbers of pills in INH and placebor group). Similar proportions of culture-positive TB patients underwent DST in each group.

3

Randomization: reported in 5/12 RCTs: 2 used computer-generated random numbers, 2 used random number tables, and 1 assigned by odd or even hospital number (which is not considered appropriate randomisation).

4

Loss to follow-up: reported in 11/12 RCTs, in 6 it was <20%. In 2 studies of HIV-infected patients LTFU was noticeably higher in the INH group than for controls.

5

In either a random or fixed effects model. Little evidence of heterogeneity (p=0.789).

6

RR and absolute effect cannot be directly estimated from number of resistant cases and totals in each group, because only a subgroup had active TB and only a proportion of those underwent DST.
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GRADE evidence profile for INH resistance after LTBI treatment with INH vs no treatment in HIV-infected populations
Author(s): Saskia den Boon
Date: 2014-04-11
Question: Should prophylaxis with 6 to 12 months INH vs no prophylaxis to prevent TB be used in HIV-infected populations?
Settings:
Bibliography: Balcells 2006

Quality assessment
No of
studies

Design

No of patients

Risk of bias

Inconsistency

Indirectness

Imprecision

serious 2,3,4

no serious
inconsistency

no serious
indirectness

no serious
imprecision

Other
considerations

Effect

Prophylaxis
with 6 to 12
months INH

No prophylaxis
to prevent TB

Relative
(95% CI)

Absolute

12/1994
(0.6%)

6/1907
(0.31%)

RR 1.3
(0.42 to
4.02) 5

0 more per 1000
(from 2 fewer to
10 more ) 5

Quality

Importance

INH resistance
6

randomised trials 1

none

0%

CRITICAL
MODERATE

-

1

Based on 5 RCTs and 1 observational study. Results for observational study not reported separately.

2

Blinding: 4/6 studies used a placebo, 3/6 RCTs were double-blind (though 1 study may have different numbers of pills in INH and placebor group). Similar proportions of culture-positive TB patients underwent DST in each group.

3

Randomization: reported in 2/6 RCTs: both used computer-generated random numbers.

4

Loss to follow-up: In 2 studies of HIV-infected patients LTFU was noticeably higher in the INH group than for controls

5

Calculation of RR involved assumptions: isolates tested were random sample of all TB cases. Thus multiplied total number of TB cases by proportion of INH-resistant cases in the tested sample. Absolute risk not provided in Balcells paper.
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GRADE assessment for rifamycin resistance after LTBI treatment with rifamycin containing regimens
Author(s): Saskia den Boon
Date: 2014-05-11
Question: Should Rifamycin containing regimens be used for treatment for LTBI?
Settings:
Bibliography: BMRC 1992, Martinson 2011, Sterling 2011, Gordin 2000, Matteelli 1999

Quality assessment
No of
studies

Design

No of patients

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

serious 1

no serious
inconsistency

serious 2

serious 3

none

Effect

Rifamycin containing
regimens

Control

6/5790
(0.1%)

5/5537
(0.09%)

Relative
(95% CI)

Absolute

Quality

Importance

Rifamycin resistance
8

randomised
trials

RR 1.12
(0.41 to
3.08)

0 more per 1000 (from
1 fewer to 2 more)

0.05 %

0 more per 1000 (from
0 fewer to 1 more)

1%

1 more per 1000 (from
6 fewer to 21 more)

1

Four out of five RCTs were open-label. Methods of randomisation and treatment allocation poorly described in most studies.

2

Both intervention and control regimens differed between studies. One out of five RCTs was placebo controlled, the rest has an active control group with IPT.

3

Very few events. Wide confidence intervals around relative and absolute estimate.

CRITICAL
VERY LOW

GRADE evidence profile for isoniazid resistance after preventive therapy with continuous INH
Quality assessment
No of
studies

Design

Risk of bias

No of patients

Inconsistency

Indirectness

Imprecision

Other
considerations

no serious
inconsistency

no serious
indirectness

very serious 1

none

no serious
inconsistency

serious 3

no serious
imprecision

Effect

Conitnuous INH

6 month INH

1/164

0/327

Relative
(95% CI)

Absolute

5.96
(0.24-146)

0.01
(-0.01 to 0.02)

Quality

Importance

Outcome: Isoniazid resistance
1

randomised
trials

no serious
risk of bias

IMPORTANT
LOW

Outcome: Isoniazid resistance
2

randomised
trials

serious 2

none

1

Very low number of events

2

Comparison of observed versus expected

3

Prevalence of isoniazid resistance measured in total study population, not compared between two groups

Observed 1 : 17% among TB cases
Observed 2: 40% among TB cases

Expected 1 : 18% among TB cases
Expected 2: 40% among TB cases

IMPORTANT
VERY LOW
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Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.
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Evidence to decision framework

In individuals receiving treatment for LTBI, what are the best ways to monitor and manage
hepatic toxicity and other adverse events?
Problem:
Drug induced liver injury (DILI)

Background: LTBI treatment with currently available treatment regimens is hampered by the risk of adverse events,
specifically drug induced liver injury (DILI).

Option:
Routine monitoring of liver functions tests

Because individuals receiving LTBI treatment are healthy, it is imperative to avoid the risk of fatal adverse drug reactions,
and to minimize the risk of severe adverse events.

Comparison:
Clinical monitoring and health education

In principle, two strategies may be used to ensure monitoring of adverse events during LTBI treatment: (i) clinical
monitoring alone, using both intensive health education of treated individuals on dangerous signs and symptoms and
routine monitoring visits, or (ii) clinical monitoring and routine determination of liver function tests. The latter is more costly
and demanding in terms of resources.

Setting:
Primary health care settings

The choice of the most appropriate option should mostly be based on the demonstration that routine monitoring of liver
function tests reduces the incidence or severity of TB-related DILI compared to the clinical monitoring only approach

Perspective:
Public Services Perspective

Subgroup considerations: Subgroups of individuals with increased risk of DILI should be considered for more intensive monitoring of adverse drug reactions.
CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

PROBLEM

The programme capacity to prevent DILI is an essential component of an LTBI management
programme, as avoiding toxicity is critical while treating healthy subjects.
Is the problem
a priority?

No

Probably
No

Uncertain

Probably
Yes

Yes

Varies

The choice between laboratory monitoring of liver function tests versus clinical monitoring with
laboratory tests when needed should be based on the evidence of efficacy (in preventing DILI)
against costs and logistic implications.
Data from prospective studies are lacking to provide guidance with respect to optimal strategies
for monitoring treatment. Recommendations on monitoring of treatment to minimize the risk of
severe side-effects included in several national guidelines on LTBI management are based on
expert opinion.

Detailed judgements

VALUES

The relative importance or values of the main outcomes of interest:
Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

Important
uncertainty
or variability

Possibly
important
uncertainty
or variability

Probably no
important
uncertainty
or variability

No
important
uncertainty
or variability

Detailed judgements

A systematic review of the literature was carried out to answer the following question: In individuals
receiving treatment for LTBI, what is the best approach to monitor hepatic toxicity?
No known
undesirable
outcomes

Outcome

Relative importance

incidence and type of serious adverse events
(SAE)

Crittical

mortality due to SAE

Critical

incidence of AE causing treatment interruption

Crtitical

Feasibility

Critical
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE
Summary of findings:

What is
the overall
certainty of the
evidence of
effectiveness?

No
included
studies

Very
low

Low

Moderate

We conducted a systematic review of the medical literature to answer the following question:
what is the best approach to monitor hepatic toxicity or other toxicities in individuals receiving
treatment for LTBI?

High

The search strategy allowed the identification of 102 articles. After the removal of the duplicates
43 records were screened. Only two full-text articles were assessed for eligibility; however,
they were excluded because they did not focus on the monitoring approach comparisons.
Consequently, no studies were included in the qualitative and quantitative analyses.

Detailed judgements

We therefore looked for further sources of evidence by reviewing available national guidelines on
LTBI. In all guidelines, recommendations concerning treatment monitoring are based solely on
expert opinion, thus confirming the findings of the systematic review.

BENEFITS & HARMS OF THE OPTIONS

How
substantial are
the desirable
anticipated
effects?

Don’t
know

Not
important

Somewhat
important

Moderately
important

Very
important

Varies

The following recommendations are consistently reported in national guidelines for the
management of LTBI in US (2013) and Canada (2014):
Clinical Monitoring
•	Patients should visit the health-care provider who is managing their treatment on a monthly
basis to be assessed for the following:

Detailed judgements

- Signs of hepatitis
- Symptoms of possible adverse drug reactions or interactions
How
substantial
are the
undesirable
anticipated
effects?

Don’t
know

Very
important

Moderately
important

Somewhat
important

Not
important

Laboratory Testing
Varies

•	Laboratory testing at the start of LTBI therapy is not routinely necessary. It is recommended for
patients with any of the following factors:
- Liver disorders
- History of liver disease (e.g., hepatitis B or C, alcoholic hepatitis, or cirrhosis)

Detailed judgements

- Regular use of alcohol
- Risks for chronic liver disease
- HIV infection
- Pregnancy or the immediate postpartum period (i.e., within 3 months of delivery)
Baseline testing can be considered on an individual basis, especially for patients taking other
medications for chronic medical conditions.
•	Routine periodic retesting is recommended for persons with abnormal initial results and other
persons at risk for hepatic disease.
Do the
desirable
effects
outweigh the
undesirable
effects?

No

Probably
No

Don’t
know

Probably
Yes

Detailed judgements

Yes

Varies

•	The prescribing health-care provider should recommend that patients, whether or not baseline
tests were done, contact their health-care provider immediately if they have symptoms such
as anorexia, nausea, vomiting, abdominal discomfort, fatigue, dark-coloured urine, pale
stools, scleral icterus or jaundice. If they cannot reach their provider they should stop the
isoniazid until they have been seen and evaluated. Evaluation should include a physical
examination and investigation of liver transaminase values and bilirubin levels
Type of laboratory testing for DILI
•	Alanine aminotransferase (ALT) is preferred for detecting and tracking hepatocellular injury in
those who develop symptoms of hepatotoxicity.
•	Measurements of aspartate aminotransferase (AST), bilirubin and alkaline phosphatase are
adjunctive for monitoring chronic liver disease, cholestasis, or severe hepatocellular injury.
• The upper limit of normal used should be that of the laboratory assay.

ADDITIONAL
CONSIDERATIONS
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE

ADDITIONAL
CONSIDERATIONS

Other screening

BENEFITS & HARMS OF THE OPTIONS

•	Screening for viral hepatitis at baseline should be considered for individuals who inject
drugs; were born in endemic areas of Asia, Africa, the Pacific Islands, Eastern Europe, or the
Amazon Basin; are HIV infected; may have had sexual or household contact with chronically
infected individuals; may have had occupational exposure to infected blood; are chronic
haemodialysis patients; are recipients of clotting factors before 1987; have undiagnosed liver
disease; or are recipients of blood or solid organ transplants before 1992.
	

Other non-English guidelines were evaluated. No specific recommendations were issued
in the United Kingdom (2011), Germany (2012), Switzerland (2014), Spain. French
recommendations are more conservative. For adults (2003) liver transaminases should be
checked every 15 days during the first month. Any increase justifies more frequent monitoring
activities; an increase of >3 times the upper limit of normality should lead to a benefit/risk
analysis. A level >6 times the upper limit of normality should lead to temporary interruption
of treatment and to an expert consultation before restarting. For children (2013) a monthly
clinical monitoring is recommended, alongside careful information to parents on the clinical
signs of toxicity (e.g., abdominal pain, vomiting, jaundice). Serum transaminase testing is
recommended in those children with liver disease or whose family has a poor educational
level and cannot adequately identify clinical signs of toxicity.

EQUITY

RESOURCE USE

	In Sweden (2009), AST, ALT and bilirubin (and complete blood count in case of rifampicin
treatment) should be monitored 1-2 times during the first month of therapy, and once a month
thereafter, if no abnormal findings are detected. For children, AST, ALT and bilirubin levels
should be checked monthly during the first two months, and, thereafter, during every second
month.

How large are
the resource
requirements?

Large costs

Moderate
costs

Small

Moderate
savings

Large
savings

If routine laboratory testing
is recommended the viability
of such services should be
ensured before a programme
for LTBI management is
started.

Varies

Routine testing for hepatitis
B virus and hepatitis C virus
may be costly.

Detailed judgements

How large
is the
incremental
cost relative
to the net
benefit?

Very large
ICER

What would
be the impact
on health
inequities?

Increased

Large
ICER

Moderate
ICER

Small ICER

Savings

Varies

Reduced

Varies

Detailed judgements
Probably
increased

Uncertain

Probably
reduced

Detailed judgements

Costs of monitoring of side-effects (including liver function tests and clinical monitoring) ranged
from US$ 98 to US$ 436 (7 studies all carried out in high and upper-middle income countries),
accounting for a proportion of the total cost for preventive therapy ranging from 83.2% to 94.5%
in six studies with the last one coming down to 54.3%. When treatment was based on RIF and/or
PZA the cost of the monitoring component accounted for 35-40% of the total cost for preventive
therapy (Khan, 2002).
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FEASIBILITY

ACCEPTABILITY

CRITERIA

JUDGEMENTS

Is the option
acceptable
to key
stakeholders?

No

Is the option
feasible to
implement?

No

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Probably
No

Uncertain

Probably
Yes

Yes

Key stakeholders may
particularly be concerned
about safety issues while
treating healthy subjects.

Varies

This element should be
balanced against the costs of
routine laboratory testing in
the effort to increase safety.

Detailed judgements

Probably
No

Uncertain

Probably
Yes

Yes

Since only liver function
tests and other simple
haematochemical
investigations are considered,
feasibility should not be an
issue.

Varies

Detailed judgements

SUMMARY OF JUDGMENTS
Criteria

Favours the alternative

Probably favours the alternative

Choose either the option or the
alternative or not applicable

Probably favours the option

Favours the option

We recommend against the option
or for the alternative

We suggest not to use the option
or to use the alternative

We suggest using either the option
or the alternative

We suggest using the option

We recommend the option

Type of recommendation
Recommendation

The expert panel felt that the evidence was inadequate to make any recommendation

Monitoring and evaluation
considerations

Post marketing surveillance of adverse events to LTBI treatment is recommended

Research priorities

Studies are needed to demonstrate that ALT monitoring reduces the incidence or severity of TB drug related liver injury (DILI).

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility
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Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.
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Evidence to decision framework

What interventions are effective to improve initiation, adherence and completion of LTBI
treatment?
Problem:
Achieving high treatment completion rates for LTBI treatment is
challenging, though this is an essential element for the programmatic
approach to LTBI management

Background: Acceptance of preventive chemotherapy and adherence to the full treatment course are recognized as
significant barriers, which limit programmatic expansion of LTBI diagnosis and treatment. Health-care workers themselves
have been identified as key barriers for the delivery of preventive chemotherapy primarily because of lack of knowledge
and experience.

Option:
Interventions to increase completion rate

Treatment completion rates vary widely (from 19% to 96%) being strongly affected by human determinants (across
different population groups), programme determinants (service accessibility and acceptability) and costs (direct and
indirect costs for the individual). The determinants of treatment default need to be fully assessed as a first step to plan
interventions to improve adherence.

Comparison:
No intervention

The level of adherence achieved, has a great impact on the cost-effectiveness evaluation of the LTBI management
intervention as a whole and may in fact discriminate between a programme that is worthwhile implementing and a
programme that cannot or should not be implemented.

Setting:
Variety of clinical settings and community based interventions
Perspective:
Health Services Perspective
Subgroup considerations:

PROBLEM

Is the problem
a priority?

VALUES

CRITERIA

Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

JUDGEMENTS

No

Probably
No

Uncertain

Probably
Yes

Yes

Detailed judgements

Important
uncertainty
or variability

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Possibly
important
uncertainty
or variability

Probably no
important
uncertainty
or variability

No
important
uncertainty
or variability

Detailed judgements

Varies

Adherence to and completion of LTBI treatment is important to ensure the benefit of the
intervention. Understanding the factors that impact the initiation of treatment for LTBI in eligible
individuals is also important so as to design appropriate measures. There is a lack of standard
approach and the availability and effectiveness of interventions such as those that promote
adherence to ensure completion of treatment depend on the local context including the
availability of resources and other support mechanisms. This necessitates a flexible and tailored
approach that responds to the local context and needs.
The relative importance or values of the main outcomes of interest:

No known
undesirable
outcomes

Outcome

Relative importance

Initiation rate

Crittical

Completion rate

Critical

Acceptability

Crittical

Feasibility

Important
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Summary of findings:

What is
the overall
certainty of the
evidence of
effectiveness?

No
included
studies

Very
low

Low

Moderate

A comprehensive systematic review of the peer-reviewed literature was conducted with the overall
objective to assess the available evidence base to answer the question: “What interventions are
effective to improve initiation, adherence and completion of LTBI treatment?” This question was
further elaborated into the following four groups for data collection and presentation:

High

1. For each recommended LTBI treatment regimen:
Detailed judgements

a. What is the initiation rate?
b. What is the completion rate?
2. What are the determinants of:

BENEFITS & HARMS OF THE OPTIONS

How
substantial are
the desirable
anticipated
effects?

Don’t
know

Not
important

Somewhat
important

Moderately
important

Very
important

a. LTBI treatment initiation?
Varies

b. LTBI treatment adherence?
c. LTBI treatment completion?
3. In individuals who are eligible for LTBI treatment, what are the interventions with demonstrated
efficacy to improve LTBI treatment initiation, adherence and completion?

Detailed judgements

4. Will duration of protection from LTBI treatment be a barrier to LTBI management
implementation?

How
substantial
are the
undesirable
anticipated
effects?

Don’t
know

Very
important

Moderately
important

Somewhat
important

Not
important

A total of 2535 unique references were retrieved and 60 randomized control trials and prospective
studies were finally included for analysis. Articles were used to investigate one or more of the
objectives above.
Varies
Initiation and completion rates of recommended LTBI treatment regimens in different risk
groups

Detailed judgements

Twenty articles reported on LTBI treatment initiation rate and 35 on treatment completion rate
in eight different population groups. Results were stratified by type of treatment regimen (short
duration = <4 month versus long duration >6 months) and reported in the tables below.
Completion rate
Population group

Do the
desirable
effects
outweigh the
undesirable
effects?

No

Probably
No

Don’t
know

Probably
Yes

Detailed judgements

Varies

Long regimens

Pooled
estimate

95% CI

I2

Pooled
estimate

95% CI

I2

78%

69 – 85

92%

63%

53 – 72

96%

Case contacts

-

-

-

57%

48 – 66

27%

Health-care
workers

-

-

-

-

-

-

Adolescents and
adults
Yes

Short regimens

Homeless

-

-

-

-

-

-

Injecting drug
users

-

-

-

62%

38 – 82

94%

82%

66 – 94

90%

73%

62 – 83

90%

HIV-infected
individuals
Inmates
Immigrants

-

-

-

22%

6 – 43

98%

75%

67 – 81

45%

45%

28 – 62

97%
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CRITERIA

JUDGEMENTS

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Initiation rate
Risk population

Long regimens
Pooled estimate

95% CI

I2

Adolescents and adults

79%

0-100

100%

Case contacts

72%

53 – 87

83%

-

-

-

Homeless

82%

67 – 93

71%

Injecting drug users

72%

41 – 95

99%

HIV-infected individuals

90%

86 – 93

0%

Health-care workers

Inmates
Immigrants

-

-

-

90%

79 – 98

93%

BENEFITS & HARMS OF THE OPTIONS

Determinants of LTBI treatment initiation, adherence and completion in different risk groups
We retrieved four articles informing on the determinants of treatment initiation -- seven on
treatment adherence, and 23 on treatment completion. Results were stratified by population
group: children, adolescents, adults, case contacts, health-care worker, homeless, injecting drug
users, inmates, HIV-infected individuals and immigrants. Within each population, studies were
ordered by duration of treatment.
The qualitative results of the analysis related to the determinants of treatment completion are
summarized in the table below:
Determinant

Effect

# of
studies

Implications for
interventions

Side-effects from treatment

Inversely proportional to completion rate

4

Choice of drug regimen

Duration of treatment

Inversely proportional to completion rate

4

Choice of drug regimen

Immigration status

Inversely proportional to completion rate

5

Cultural interventions

Ethnicity

Variable

3

Cultural interventions

Education level

Variable

5

Coaching

Distance to health site

Inversely proportional to completion rate

1

Coaching

History of incarceration

Inversely proportional to completion rate

1

Coaching

Perception of risk

Directly proportional to completion rate

1

Educational
interventions

Stigma

Inversely proportional to completion rate

1

Educational
interventions

Alcohol and drug abuse

Inversely proportional to completion rate

3

Address cofactors

Employment

Directly proportional to completion rate

2

Social support

Time lag diagnosis and
treatment

Inversely proportional to completion rate

2

Programme
management

Age and sex

Variable

11

None

Marital status

Variable

1

None
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CRITERIA

JUDGEMENTS

RESEARCH EVIDENCE
Interventions to improve LTBI treatment initiation, adherence and/or completion
Seventeen articles were retrieved to provide evidence on the efficacy of interventions to improve
treatment adherence.
Interventions were classified into three groups: (i) shorter treatment duration; (ii) use of (monetary)
incentives; (iii) coaching and cultural intervention.
The results are reported into three GRADE tables and are summarized below:
Shorter treatment duration:
There is moderate evidence from two randomized control trials that shorter treatment duration is
associated with approximately 50% increase in adherence.
Evidence from one single randomized control trial showed a significant increase (OR = 2.1, 95%
CI: 1.9 – 2.3) in the completion rate of a short rifapentine / isoniazid 12-week regimen compared
to 9-month isoniazid regimen. However, this study was confounded by the fact that the shorter
regimen was also administered under direct observation. The advantage of a short duration
regimen on treatment completion rates were not confirmed by a second randomized control trial.

BENEFITS & HARMS OF THE OPTIONS

Use of (monetary) incentives:
Two randomized control trials demonstrated a large benefit with monetary incentives on treatment
completion rates among injecting drug users (OR = 18.4, 95% CI: 7.7 – 43.7; 452-570 more
completion out of 1000 subjects initiating treatment). However, the confidence on the result was
low.
Monetary incentives did not increase treatment completion rates among the homeless (1
randomized control trial) and inmates (1 randomized control trial).
Coaching and cultural intervention:
Cultural case management obtained higher initiation rates among immigrants in one
observational study (OR = 2.7, 95% CI: 1.9 – 3.8; 107 – 181 more immigrants starting treatment
every 1000 immigrants; low confidence).
The following interventions increased the treatment completion rate:
1. Coaching and peer-based coaching among adolescents and adults in one randomized
control trial (OR = 1.4, 95% CI: 1.1 – 1.9; 53 – 80 more individuals completing treatment every
1000 individuals; low confidence).
2. Nurse case management among homeless in one randomized control trial (OR = 3.01, 95%
CI: 2.15-4.20; 189-339 more homeless completing treatment for every 1000 homeless; low
confidence).
3. Cultural case management among immigrants in one observational study (OR = 7.8, 95%
CI: 5.7-10.7; 400–494 more immigrants completing treatment for every 1000 immigrants; low
confidence).
4. Education among inmates in one randomized control trial (OR = 2.2, 95% CI: 1.04 – 4.72;
4–267 more inmates completing treatment for every 1000 inmates; moderate confidence).
Other interventions
The use of IGRA compared to TST increased the treatment initiation rate among health-care
workers in one observational study (OR = 8.8, 95% CI: 3.1 – 23; 168–631 more health-care
workers initiating treatment for every 1000 health-care workers; very low confidence).
Link to detailed evidence profile
Subgroup considerations:
Link(s) to summary of findings and judgments for subgroups

ADDITIONAL
CONSIDERATIONS
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How large are
the resource
requirements?

JUDGEMENTS

Large costs

How large
is the
incremental
cost relative
to the net
benefit?

Very large
ICER

What would
be the impact
on health
inequities?

Increased

ACCEPTABILITY

Is the option
acceptable
to key
stakeholders?

No

Is the option
feasible to
implement?

No

EQUITY

RESEARCH EVIDENCE

Moderate
costs

Small

Moderate
savings

Large
savings

Varies

Savings

Varies

Reduced

Varies

Yes

Varies

Yes

Varies

Detailed judgements

FEASIBILITY

RESOURCE USE

CRITERIA

Large
ICER

Moderate
ICER

Small ICER

Detailed judgements
Probably
increased

Uncertain

Probably
reduced

Detailed judgements
Probably
No

Uncertain

Probably
Yes

Detailed judgements
Probably
No

Uncertain

Probably
Yes

Detailed judgements

ADDITIONAL
CONSIDERATIONS
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SUMMARY OF JUDGMENTS
Criteria

Favours the alternative

Probably favours the alternative

Choose either the option or the
alternative or not applicable

Probably favours the option

Favours the option

We recommend against the option
or for the alternative

We suggest not to use the option
or to use the alternative

We suggest using either the option
or the alternative

We suggest using the option

We recommend the option

Type of recommendation
Recommendation

The expert panel felt that the evidence was inadequate to make any recommendation

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility
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Evidence profile [title]
Grading of the body of evidence: Does short LTBI treatment have higher initiation, adherence or completion rates than long LTBI treatment in individuals eligible for LTBI treatment?
Bibliography: Embase, PubMed

Quality assessment
No of studies
(No of
participants)

Design

Population

Risk of bias

Inconsistency

Indirectness

Imprecision

No of patients %*
Other
considerations

Short LTBI
treatment
Long LTBI
treatment

Effect
Absolute***
OR (95% CI)**

(per 1000
[95%CI))

Quality

Importance

Initiation
0 (0)

No evidence
available

Critical

Adherence
2 (822) [1, 2]

RCT

Case contacts

Seriousa

Not serious

Not serious

Not serious

None

(3HR, 2RZ)
391
88.1%
(76.2%-96.5%)

1.5
(1.0-2.3)

55 [4-92]

0.8
(0.5-1.3)

-46 [-156-49]

2.1
(1.9-2.3)

134 [119-146]

Critical
Moderate

(6H, 9H)
431
82.1%
(72.1%-90.4%)
Completion
1 (701) [2]

RCT

Case contacts

Seriousb

Not serious

Not serious

Not serious

None

(2RZ)
106/153=69.3%

Critical
Moderate

(6H)
145/199=72.9%
1 (7731) [3]

RCT

Case contacts

Seriousc

Not serious

Not serious

Not serious

None

(3H+RPT; +DOT)
3273/3986=82.1%

Critical
Moderate

(9H; SAT)
2585/3745=69.0%
CI: confidence interval; DOT: directly observed therapy; H: isoniazid; HR: isoniazid + rifampicin; OR: odds ratio; RCT: randomized controlled trial; RPT: rifapentine; RZ: rifampicin + pyrazinamide; SAT: self-administered therapy.
* If >1 articles, weighed pooled point estimates were calculated
** If >1 articles, weighed pooled estimates + 95%CI were calculated using a random effects model (without quality index).
*** calculated as10 times the difference between % point estimates for short treatment and long treatment, via GradePro.
a

Tortajada et al 2005: unclear allocation concealment, no blinding, dissimilarities between treatment and control group; Spyridis et al 2007: unclear allocation concealment, no blinding.

b

Schechter et al. 2006: unclear blinding method, no treatment adherence assessment, limited power; Tortajada et al 2005: unclear allocation concealment, no blinding, dissimilarities between treatment and control group.

c

Unclear allocation concealment, no blinding, no treatment adherence assessment.
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Grading of the body of evidence: Does treatment with (monetary) incentives have higher initiation, adherence or completion rates than treatment with no incentives in individuals eligible for LTBI treatment?
Bibliography: Embase, PubMed

Quality assessment
No of studies
(No of
participants)

Design

Population Intervention*

Risk of bias

Inconsistency

Indirectness

Imprecision

No of patients %*
Other
considerations

(monetary)
incentives
No (monetary)
incentives

Effect
Absolute***
OR (95% CI)**

(per 1000
[95%CI))

Quality

Importance

Initiation
0 (0)

No evidence
available

Critical

No evidence
available

Critical

Adherence
0 (0)

Completion (stratified for population)
1 (119) [4]

2 (219) [5, 6]

RCT

RCT

Homeless - long
INH or short
RMP+INH

Seriousa

IDU long INH****

Very serious

Not serious

Not serious

Seriousb

None

58/65=89.2%
44/54=81.5%

c

Not serious

Not serious

Not serious

None

125
61.1%
(45.7-75.4)

1.9
(0.7-5.3)

77 [-71-144]

18.4
(7.7-43.7)

624
[452-570]

1.1
(0.5-2.4)

7 [-58-124]

Critical
Low
Critical
Low

94
7.1%
(0.5-18.4)
1 (216) [7]

RCT

Inmates long INH

Seriousd

Not serious

Not serious

Not serious

None

14/113=12.4%
12/103=11.7%

Critical
Moderate

CI: confidence interval; DOT: directly observed therapy; IDU: injecting drug users; INH: isoniazid; OR: odds ratio; RCT: randomized controlled trial; RMP: rifampicin.
* If >1 articles, weighed pooled point estimates were calculated
** If >1 articles, pooled estimates are calculated using a random effects model (without quality index).
*** calculated as10 times the difference between % point estimates for short treatment and long treatment, via GradePro.
**** Both studies with IDU population are presented separately, since one of the studies applies incentive + DOT as intervention.
a

Partly blinded, some dissimilarities between treatment and control group, no intention-to-treat-analysis, no treatment adherence assessment, selection bias.

b

Small sample size.

c

 alotte et al. 2001: unclear randomisation, partly blinded, unclear number of drop-outs; Batki et al. 2002: no blinding, dissimilarities between treatment and control group, no treatment adherence assessment, selection bias, exposure
M
bias (DOT with incentive).

d

Partly blinded, selection bias.
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Grading of the body of evidence: Do interventions (other than short treatment or incentives) have higher initiation, adherence or completion rates than usual care in individuals eligible for LTBI treatment?
Bibliography: Embase, PubMed

Quality assessment
No of
studies
(No of
participants)

Design

Population Intervention*

Risk of bias

Inconsistency

Indirectness

Imprecision

No of patients %*
Other
considerations

Other
intervention

Effect

OR (95% CI)**

Usual care

Absolute***
(per 1000
[95%CI))

Quality

Importance

Initiation
1 (107) [8]

1 (946) [9]

Observational
study

Observational
study

Health care
workers
use of IGRAs

Seriousa

Immigrants
cultural case
management

Not serious

Not serious

Not serious

Seriousb

None

32/62=51.6%

8.8
(3.1-23)

413 [168-631]

2.7
(1.9-3.8)

149 [107-181]

Critical
Very Low

5/45=11.1%
Not serious

Not serious

Not serious

None

389/442=88.0%

Critical
Low

557/762=73.1%

Adherence
Cumulative mean of pills
taken over 9 months##
1 (286) [10]#

1 (184) [11]

RCT

Observational
study

Adolescents
adherence
coaching

Seriousc

Immigrants
cultural
intervention &

Seriousd

Adolescents,
adults
counsellor/
contingency
contracting &
coaching/selfesteem & peer
based

Very seriouse

Not serious

Not serious

Not serious

None

92

Critical

180
Moderate

Not serious

Not serious

Not serious

None

194

151-155

53

157

Critical
Very Low

131

129

515
65.4%
(39.3-87.7)

1.4
(1.1-1.9)

Completion
3 (928) [12,
13, 14]

RCT

Not serious

Not serious

Not serious

None

413
57.6%
(34.0-79.7)

Critical

78 [53-80]
Low
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Quality assessment
No of
studies
(No of
participants)
1 (199) [14]

1 (520) [15]

1 (946) [9]

1 (216) [7]

Design

RCT

RCT

Observational
study

RCT

Population Intervention*

Risk of bias

IDU
supervised

Seriousf

Homeless
nurse case
management

Very seriousg

Immigrants
cultural case
management

Not serious

Inmates
long INH,
education

Serioush

Inconsistency

Not serious

Indirectness

Not serious

Imprecision

Not serious

No of patients %*
Other
considerations
None

Other
intervention

Effect

OR (95% CI)**

Usual care
79/99=79.8%

Absolute***
(per 1000
[95%CI))

1.1
(0.5-2.1)

15 [-137-98]

3.01
(2.15-4.20)

268 [189-339]

7.8
(5.7-10.7)

452 [400-494]

2.2
(1.04-4.72)

108 [4-267]

Quality

Importance

Critical
Moderate

79/100=79.0%
Not serious

Not serious

Not serious

None

173/279=62.0%

Critical
Low

94/241=39.0%
Not serious

Not serious

Not serious

None

319/389=82.0%

Critical
Low

205/557=36.8%
Not serious

Not serious

Not serious

None

24/106=22.6%

Critical
Moderate

12/103=11.7%

CI: confidence interval; IDU: injecting drug users; IGRAs: Interferon Gamma Release Assay; INH: isoniazid; OR: odds ratio; RCT: randomized controlled trial; RR: risk ratio.
* All groups INH > 4 months
** If >1 articles, weighed pooled point estimates were calculated
*** If >1 articles, pooled estimates were calculated using a random effects model (without quality index).
**** calculated as10 times the difference between % point estimates for short treatment and long treatment, via GradePro.
# Only Hovell, 2003 [56] was included in the GRADE table, since Hovell, 2003 [41] presented the same study, but with less detailed data.
## no adherence rates were provided as outcome; instead, the cumulative mean number of pills taken per group was presented .
a

Some dissimilarities between groups, unclear number of drop-outs, no treatment adherence assessment, outcomes assessed with a telephone survey.

b

Small sample size.

c

Unclear randomisation, unclear allocation concealment, partly blinded.

d

No treatment adherence assessment, selection bias.

e

Kominski et. al. 2007: unclear allocation concealment, no blinding, unclear if intention-to-treat-analysis is performed, no treatment adherence assessment; Hovell et al. 2003: unclear randomisation, unclear allocation concealment, partly
blinded; Hirsch-Moverman et al. 2013: unclear allocation concealment, partly blinded, selection bias.

f

Unclear allocation concealment, no blinding.

g

Unclear allocation concealment, no blinding, dissimilarities between treatment and control group, selection bias.

h

Partly blinded, selection bias.
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Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.
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Evidence to decision framework

Should preventive therapy be recommended for contacts of patients with MDR-TB?
Problem:
Preventive treatment with isoniazid is not suitable for contacts of
MDR-TB
Option:
Tailored preventive treatment

Background: People who have been in close contact with a TB case, and who have become infected with M. tuberculosis
have a high risk of progression to active disease, especially in the first two years after infection. Contact tracing and
preventive treatment of LTBI are part of many TB control programmes. Isoniazid preventive treatment (IPT), the most
commonly used treatment for LTBI, cannot be used in contacts of MDR-cases because this regimen does not contain any
active agents against MDR-TB infection.

Comparison:
No intervention
Setting:
High and low TB prevalence settings
Perspective:
Subgroup considerations: We aimed to look at adults and children separately, but only obtained evidence for preventive treatment in children in contact with MDR-TB.

PROBLEM

Is the problem
a priority?

VALUES

CRITERIA

Is there
important
uncertainty
or variability
about how
much people
value the main
outcomes?

JUDGEMENTS

No

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Probably
No

Uncertain

Probably
Yes

Yes

Varies

Detailed judgements

Important
uncertainty
or variability

Possibly
important
uncertainty
or variability

Probably no
important
uncertainty
or variability

No
important
uncertainty
or variability

Detailed judgements

The relative importance or values of the main outcomes of interest:
No known
undesirable
outcomes

Outcome

Relative importance

Active TB

Critical

MDR-TB

Critical

Mortality

Important

Adverse events

Important
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CRITERIA

BENEFITS & HARMS OF THE OPTIONS

What is
the overall
certainty of the
evidence of
effectiveness?

RESOURCE USE

No
included
studies

Don’t
know

How
substantial
are the
undesirable
anticipated
effects?

Don’t
know

How large are
the resource
requirements?

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Summary of findings:
Very
low

Low

Moderate

Preventive treatment vs. no preventive treatment in children exposed to MDR-TB

High

Detailed judgements

How
substantial are
the desirable
anticipated
effects?

Do the
desirable
effects
outweigh the
undesirable
effects?

EQUITY

JUDGEMENTS

Not
important

Somewhat
important

Moderately
important

Very
important

Varies

Detailed judgements
Very
important

Moderately
important

Somewhat
important

Not
important

Varies

Yes

Varies

Large
savings

Varies

Savings

Varies

Reduced

Varies

Outcome

Without
[intervention]
(per 64)

With
[intervention]
(per 41)

Difference
(per 1000
(95%CI)

Relative
effect (RR)
(95%CI

Certainty of
the evidence
(GRADE)

Active TB

13 (20.3%)

2 (4.9%)

155 less (10193 less)

RR 0.2
(0.04 to 0.94)

Very Low

Confirmed
TB

3 (4.7%)

0 (0%)

37 less (46
less-125
more)

RR 0.21
(0.01 to 4.21

Very Low

Adverse events: Of 61 (51%) children receiving ethionamide, 30 (49%) experienced
gastrointestinal side-effects and the drug was stopped in four cases. There was no difference
in occurrence of side-effects attributable to ethionamide in children less or more than 2 years of
age. It was not possible to review or establish whether ofloxacin caused gastrointestinal sideeffects because it was given in combination with ethionamide.

The only available evidence is
on children and no evidence
at all is demonstrated in
adults

Detailed judgements

No

Probably
No

Don’t
know

Probably
Yes

Detailed judgements

Large costs

Moderate
costs

Small

Moderate
savings

Detailed judgements
How large
is the
incremental
cost relative
to the net
benefit?

Very large
ICER

What would
be the impact
on health
inequities?

Increased

Large
ICER

Moderate
ICER

Small ICER

Detailed judgements
Probably
increased

Uncertain

Probably
reduced

Detailed judgements

Assuming effectiveness the
intervention wouls probably
be cost-saving compared
with follow-up
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FEASIBILITY

ACCEPTABILITY

CRITERIA

JUDGEMENTS

Is the option
acceptable
to key
stakeholders?

Is the option
feasible to
implement?

No

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE

Probably
No

Uncertain

Probably
Yes

Yes

Varies

Detailed judgements

No

Probably
No

Uncertain

Probably
Yes

Yes

Implementation of preventive
treatment for contacts of
MDR-TB cases would require
access to drug-susceptibility
testing for the index case, so
that the preventive treatment
regimen for the contact can
be tailored to the resistance
profile of the index case. It
would also involve close and
careful monitoring of adverse
events. The alternative option,
close clinical monitoring, also
requires resources, mostly in
the form of health-care staff.

Varies

Detailed judgements

SUMMARY OF JUDGMENTS
Criteria

Favours the follow-up

Probably favours follow-up

Choose either follow-up or tailored
treatment or not applicable

Probably favours tailored
treatment

Favours tailored treatment

We recommend against treatment
over follow-up

We suggest not to use tailored
treatment

We suggest using either tailored
treatment or follow-up

We suggest using tailored
treatment

We recommend Tailored treatment

Type of recommendation
Recommendation

The expert panel felt that the evidence was inadequate to make any recommendation

Research priorities

There is an urgent need for more research on the benefits and risks of preventive therapy in contacts of MDR-TB. RCTs are particularly needed to answer questions about which drug or drug
combinations, dosages and durations are optimal for preventive therapy.

Balance of effects
Problem
Values
Certainty of the evidence of effects
Resource use
Equity
Acceptability
Feasibility
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GRADE evidence profile for prophylaxis vs. no prophylaxis in children in contact with MDR-TB case.
Author(s): Saskia den Boon
Date: 2014-04-05
Question: Should prophylaxis vs no prophylaxis be used for tuberculosis in children in contact with MDR-TB cases?
Settings: South Africa

Quality assessment
No of
studies

Design

Risk of bias

Inconsistency

Indirectness

No of patients
Imprecision

Other
considerations

Prophylaxis

Effect

no prophylaxis

Relative
(95% CI)

Absolute

Quality

Importance

Active TB (follow-up median 30 months; assessed with: cult+, AFB+, hilar or mediastinal adenopathy, miliary TB, or endobronchial TB, adenopathy compressing airways identified by bronchoscopy)
1

observational
studies

serious 1

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

2/41
(4.9%)

13/64
(20.3%)

OR 0.2
(0.04 to
0.94)

155 fewer per 1000 (from
10 fewer to 193 fewer)

2%

16 fewer per 1000 (from
1 fewer to 19 fewer)

50%

333 fewer per 1000 (from
15 fewer to 462 fewer)

CRITICAL
VERY LOW

Confirmed TB (follow-up median 30 months; assessed with: cult+ TB)
1

observational
studies

serious 1

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

0/41 (0%)

3/64 (4.7%)

OR 0.21
(0.01 to
4.21)

37 fewer per 1000 (from
46 fewer to 125 more)

2%

16 fewer per 1000 (from
20 fewer to 59 more)

50%

326 fewer per 1000 (from
490 fewer to 308 more)

CRITICAL
VERY LOW

MDR-TB
0

No evidence
available

none

No evidence
available

none

-

-

-

0%

-

Mortality
0

-

-

-

0%

-

Adverse events
0

No evidence
available

none

-

0%

-

-

The children who received preventive theraphy had a higher risk for developing TB since they were significantly younger, had more sputum smear-positive index cases, had a higher rate of infection, and had less often received previous
treatment or preventive therapy. No adjustment for confounding factors was made.
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Definitions for ratings of the certainty of the evidence (GRADE)**
Ratings

Definitions
High

This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different* is low.

Moderate

This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different4 is moderate.

Low

This research provides some indication of the likely effect. However, the likelihood that it will be substantially different4 is high.

Very low

This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different4 is very high.

*Substantially different: large enough difference that it might have an effect on a decision
**The Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the shortcomings of present grading
systems in health care. The working group has developed a common, sensible and transparent approach to grading quality of evidence and strength of recommendations. Many international organizations have provided input into the
development of the approach and have started using it.

