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Executive summary

The World Health Organization (WHO) has produced target product profiles (TPPs) 
to describe desired characteristics for new tuberculosis preventive treatment 
(TPT) regimens and to inform the plans of drug and regimen developers. 
However, the evidence available to WHO for use in guideline development has 
often presented challenges that have limited the strength of recommendations 
and their applicability to certain population groups, or have meant that the 
evidence is not suitable for policy development. These limitations have typically 
arisen in three main areas:

•	 the overall level of evidence is often of “low certainty” or “very low certainty”;
•	 supporting data may be incomplete, or inconsistently recorded or reported, 

which may hamper evidence synthesis and judgements about the certainty 
of evidence and guideline development; and

•	 the available evidence is often limited to the benefits and harms of a new regimen, 
with limited information on other Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) decision criteria, such as feasibility, 
acceptability, equity, cost and cost–effectiveness.

The purpose of this guidance on evidence generation (GEG) document 
is to inform relevant stakeholders about key steps in the WHO guideline 
development process and the related evidence needs for novel regimens 
for TPT, including the planning, execution and reporting of studies. Although 
the TPPs describe what the minimal and optimal requirements are for various 
regimen characteristics, this document provides more detailed information on 
how the achievement of these requirements could or should be measured in 
clinical trials or other studies, from the perspective of the evidence needed to 
inform WHO guideline development.

In terms of scope, this document focuses mainly on providing guidance 
relating to generating evidence as part of or alongside clinical trials for drugs 
and regimens to treat tuberculosis infection. However, some of the principles 
outlined may also be applicable to other types of studies.

The objectives of this GEG document are to outline key steps in the WHO guideline 
development process and the GRADE approach; provide guidance on how 
evidence should be generated to optimally inform WHO guideline development; 
and provide a short outline of WHO processes, other than those related to 
guideline development, that may also be of relevance during the development 
and evaluation of new drugs, regimens or formulations.

The document outlines 22 key messages, summarized in Fig. A.
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1 Consider the WHO 
guideline development 
process during research 
design

2 Use inclusive 
selection criteria

3 Provide a precise  
specification of the  
intervention 

4 Include an appropriate 
comparator arm in the trial

5 Use harmonized, 
disaggregated efficacy 
outcomes

6 Use harmonized, 
comprehensive safety 
outcomes 

7 Characterize the tolerability 
of the TPT regimens

8 Characterize the 
acquisition of drug 
resistance during TPT

9 Measure the added value 
to health outcomes of 
shortening the regimen 
duration

10 Ensure sufficient follow-up 
of participants

11 Ensure sufficient sample 
size to achieve precise 
estimates for critical 
outcomes

12 Provide detailed analyses 
for each outcome

13 Share individual 
participant data

14 Analyse and report  
nonrandomized  
studies carefully

15 Formulate a strategy for 
extrapolation of evidence  
to excluded populations

16 Consider pharmacokinetic 
studies alongside trials 
evaluating novel drugs 

17 Conduct research on 
values (i.e. the relative 
importance people place 
on health outcomes)

18 Gather evidence on the 
resources required to 
deliver the TPT regimen

19 Carry out cost-
effectiveness analyses 

20 Investigate the impact on 
health equity

21 Investigate the 
acceptability of the 
intervention

22 Investigate the feasibility 
of the intervention

TPT: tuberculosis preventive treatment; 
WHO: World Health Organization.

Fig. A. Key messages on providing GEG on new 
regimens for TB preventive treatment
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1. Introduction

1.1 Background 
About one quarter of the global population is estimated to have been infected with 
Mycobacterium tuberculosis, presenting a challenge to reducing the burden of morbidity and 
mortality from tuberculosis (TB) (1). TB preventive treatment (TPT) has been shown to reduce 
the rate of progression from TB infection (TBI) to TB disease, protecting affected individuals 
and preventing the spread of TB in the community. The World Health Organization (WHO) 
has published TPT guidelines that inform end users about the detection of TBI among target 
populations and the provision of TPT (2, 3), to support achieving the targets of the United 
Nations high-level meetings on TB and the End TB Strategy (4–6). In addition, WHO has 
produced target product profiles (TPPs) for TPT, which describe the optimal performance 
and operational characteristics of future TPT regimens (7, 8).

Evidence from research informs normative work of both WHO and regulatory bodies, 
with important differences in emphasis, processes and goals. Whereas regulators focus 
on the efficacy, safety and quality of a drug or regimen, WHO also works to determine 
the acceptability, feasibility, equity and resource implications of implementing a novel 
intervention within the contexts where it is commonly used.

The evidence available to WHO for development of guidelines on drugs and regimens often 
presents challenges that limit the strength of recommendations. The evidence may not 
apply to certain populations or may not be suitable for policy development. Limitations 
typically occur in three main areas. First, the evidence may give rise to recommendations 
that have “very low certainty”, such as when it emerges from nonrandomized studies (NRS), 
trials lacking a standard of care (SOC) arm as a comparator, or trials for which estimates are 
imprecise because of a small sample size. Second, supporting data may be incomplete, or 
inconsistently recorded or reported, hampering the ability of evidence reviewers to synthesize 
the evidence through meta-analyses (1, 9). Even when a meta-analysis can be performed, 
significant heterogeneity between studies, or the lack of common outcome definitions 
between studies, may make it difficult to interpret findings. Finally, studies presented to 
WHO may lack information about additional factors that are important to decision-making. In 
addition to evidence about efficacy and safety, the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) criteria include feasibility, acceptability, equity, 
cost and cost–effectiveness. Information about these other dimensions is important for 
WHO decision-making and subsequent implementation following licensure. The inclusion 
of these additional criteria is of particular importance when evaluating novel regimens that 
are found to be “noninferior”1 to existing options in terms of safety or efficacy or both.

This guidance on evidence generation (GEG) seeks to engage in dialogue with the stakeholders 
who generate evidence for the WHO guideline development process for TPT. This document 

1	 Noninferiority trials are sometimes used when an established effective treatment exists, and the objective is to show that 
the new treatment is not unacceptably worse than the existing treatment. Demonstrating noninferiority is the statistical 
approach to show this. It is done in reference to a noninferiority margin that reflects a clinically meaningful difference 
that would be acceptable to patients and health care providers and that ensures the new treatment retains a significant 
proportion of the control treatment’s efficacy.
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serves as a companion to the WHO TPPs for TPT (7). It aims to maximize the level of certainty 
that guideline development groups (GDGs) can have in the evidence made available during 
the guideline development process. Evidence that engenders greater certainty will, in turn, 
result in more rapid adoption of new TPT regimens, in terms of both regulatory approval 
and implementation by the national TB and HIV programmes.

The TPPs for TPT outline the expectations for new regimens and inform the ambitions 
and plans of developers who are active in the field, describing the minimum and optimal 
requirements for various regimen characteristics (7). In contrast, this GEG presents optimal 
approaches to the design, conduct and evaluation of clinical trials and their substudies, with 
the intention of improving the evidence made available to WHO GDGs.

More trials of safer, shorter-duration and well-tolerated treatment options for TBI are 
urgently needed. Given the substantial burden of TBI globally, improved treatment options 
are essential for the rapid uptake of TPT in high-risk populations. This guidance was 
developed for those who design and conduct research that has the potential to inform 
future WHO TPT guidelines. It synthesizes information that can be incorporated at each 
stage of the design and conduct of clinical trials, including substudies. It outlines a set 
of 22 key messages that provide advice on trial design, population selection, intervention 
and comparator regimens, outcome reporting, data analysis and other crucial elements 
reviewed by GDGs. We hope that this guidance will assist the TB research community in 
developing high-quality evidence and benefit affected communities around the world.

1.2 Purpose
This document aims to guide the design of clinical trials and other studies of TPT so that the 
evidence generated meets the requirements of the WHO guideline development process. It 
addresses planning, implementation and reporting of clinical trials of TPT. Well-conducted 
clinical trials that adopt this guidance are expected to contribute to strong recommendations 
from GDGs and to enhance their applicability and uptake by implementers. Fig. 1.1 shows 
the place of GEG in the context of the WHO guideline development process.

Fig. 1.1. The role of GEG in the WHO discovery-to-implementation value chaina

TPP

TPT regimens

GEG

Evidence

GRC Handbook

Guidelines

Discovery Product 
development

Evidence 
generation

Guideline 
development Implementation

GEG: guidance on evidence generation; GRC: Guidelines Review Committee; TPP: target product profile; TPT: tuberculosis 
preventive treatment; WHO: World Health Organization. 
a 	The chevron process shows a simplified “discovery-to-implementation value chain”; each red box below a blue chevron 

shows the outputs of that step in the process, which then feeds into the next step; the blue boxes above the chevrons show 
the guidance documents that inform each step in this process.
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1.3 Scope
This GEG focuses on the evidence generated within and alongside Phase 2, 3 and 4 clinical 
trials of TPT regimens. It describes important steps in the WHO guideline development process 
for TPT, including the GRADE processes for guideline development (see Chapter 2). This 
document complements a companion document for trials evaluating novel TB treatments, 
published by WHO in 2024 (9). However, it does not replace existing WHO normative documents, 
such as the WHO handbook for guideline development, the WHO Guidance for best practices 
for clinical trials or the TPPs (7, 10, 11), or guidance from regulators. It focuses on trials 
and other studies to determine whether a novel TPT regimen should be recommended 
or not recommended by WHO. It addresses not only the efficacy and safety outcomes but 
also important research needs, including qualitative research, cost–effectiveness analyses, 
mathematical modelling and patient-related outcomes. Mindful of the continuity between 
screening for TB disease and linkage to TPT under programmatic conditions, it is also 
important for studies to be able to assess the feasibility of integrating these two elements and 
to evaluate their combined impact on TB incidence in the target population. This document, 
however, does not include guidance on how to evaluate eligible people to rule out TB disease 
or on testing target populations for TBI. 

This guidance is not intended to stifle innovation, impede the conduct of clinical trials or tell 
researchers how to undertake research. It presents methods that are currently used by WHO 
to evaluate TPT regimens. Evidence that is generated without reference to this advice is, 
of course, still eligible for review by WHO. There may be good reasons for researchers to 
diverge from the suggestions offered in this document; in which case, a rationale can be 
offered to the GDG. Also, this guidance does not replace national or international regulatory 
guidance for clinical trials.

1.4 Objectives
The objectives of this document are to:

•	 outline the steps in the WHO guideline development process that are relevant to evidence 
generation for TPT regimens;

•	 support the development of high-quality WHO guidelines for TPT by providing key messages 
about how research evidence should be generated, including through harmonization 
of measurements; and

•	 describe other WHO processes that are relevant to the development and evaluation of 
new drugs, regimens or formulations.

1.5 Audience
The target audience of this document is the research community that is generating new 
evidence about TPT relevant to future WHO guidelines. Key stakeholders to whom this 
guidance will be relevant include research funding agencies, academic researchers (including 
clinical trial investigators, health economists and qualitative researchers), drug developers, 
consumer groups contributing to clinical trials, and biostatisticians. It will also be informative 
for prospective GDG members because it describes important issues that are frequently the 
focus of discussion at WHO GDG meetings.
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1.6 WHO guideline development and regulatory approval
There are similarities and differences between the evidence needed for regulatory 
approval and the evidence needed for WHO recommendations. This document primarily 
pertains to the evidence needed for WHO policy development, while also covering some 
regulatory requirements. Table 1.1 summarizes the key differences in scope and approach 
between the development of WHO recommendations and regulatory approval for TPT. 
Whereas regulators assess whether a drug or a regimen can be used, principally based 
on its efficacy and safety, WHO guidelines are mainly concerned with the question of 
whether a new drug or regimen should be recommended, considering both clinical and 
programmatic aspects. WHO guidelines typically compare new regimens with existing 
options available to national TB programmes (NTPs). Many drugs recommended for TPT are 
already recommended as part of regimens to treat TB disease and are registered for clinical 
use in many countries. The inclusion of such drugs in TPT regimens thus rarely presents an 
impediment from a regulatory standpoint. When novel drugs are being evaluated, clinical 
trials may serve to address both regulatory requirements and WHO guideline development 
and enable their use in resource-limited settings.

Table 1.1. Differences and similarities in scope and approach between WHO 
recommendations for and regulatory approval of TPT medicines and regimens

WHO recommendation Regulatory approval
Prerequisite for 
evaluation

Regulatory approval of the drugs 
within a regimen, although not 
necessarily for a TPT indication, by at 
least one SRA or WLA is required (12). 
Consideration is made as to whether 
the drugs are being used to treat or 
prevent TB disease.

Submission of a dossier to 
the applicable regulatory 
agency is required; for 
example, common technical 
documents, availability of 
manufacturing and quality 
management processes, 
nonclinical and clinical 
data in accordance with 
provisions of common 
technical documents, and any 
additional data as required 
by national or regional 
legislation.
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WHO recommendation Regulatory approval
Goal Main goal is to provide guidance 

on whether to use a specific drug 
or regimen and which regimen to 
prioritize, considering the balance of 
benefits (efficacy) and harms (toxicity 
and influence on quality of life), plus 
additional factors (e.g. likelihood of 
TPT completion, cost). 
Choice of regimen also takes into 
consideration the likelihood that it 
can be used at scale and influence TB 
incidence at a population level.
For TBI, the main focus for efficacy is 
the overall comparative performance 
of regimens in relation to an 
established WHO-recommended 
SOC for reducing the incidence of TB 
disease.
Understanding the contribution of 
individual drugs to the safety and 
efficacy of a regimen is relevant 
but is usually not critical for the 
recommendation of a regimen per 
se. Instead, the effect and safety of 
the regimen are considered.

Main goal is to ensure that 
the medicinal product meets 
the necessary standards of 
quality, safety and efficacy. 
A positive benefit–risk 
evaluation is a prerequisite 
for regulatory approval.
Historically, the process 
has focused on review and 
approval of single medicines 
but has also permitted 
approval of regimens 
comprising multiple drugs.
Understanding the 
contribution of an individual 
drug to the safety and 
efficacy of a regimen is 
usually critical to its approval.

Meaning of a 
decision

A drug or regimen is recommended 
or suggested for use, or a 
recommendation is made against the 
use of a drug or regimen. 
A WHO recommendation may make 
the drug or regimen eligible for 
Global Fund grants and procurement 
via GDF, UN agencies, governments 
and other donors. 
The drug(s) involved may also be 
included in the Essential Medicines 
List once recommended by WHO and 
listed in the WHO Prequalification 
Unit invitation to manufacturers to 
submit an expression of interest 
(13, 14).

Approved products receive a 
marketing authorization and 
can be made commercially 
available within the country 
or countries of the respective 
national or regional 
regulatory agencies. 
Safety concerns that emerge 
in the postmarketing phase 
may lead regulatory agencies 
to recommend against the 
continued use of a drug and 
to withdraw its marketing 
authorization. 
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WHO recommendation Regulatory approval
Remit WHO recommendations have a global 

remit (although national adaptation 
of global recommendations may be 
required, owing to implementation 
considerations).

Regulatory approval is 
national or regional, although 
some national authorities 
may follow approvals of SRAs 
or WLAs, or have abbreviated 
processes upon approval 
from an SRA or WLA. 
WHO prequalification of a 
drug has a global remit.

Main criteria 
affecting 
decision-making

Main criteria in formulating 
recommendations are the so-called 
EtD criteria, which include: 
•	 certainty of evidence;
•	 values;
•	 desirable and undesirable effects; 
•	 balance of effects;
•	 resources required and 

cost–effectiveness;
•	 equity;
•	 acceptability; and
•	 feasibility.

Criteria affecting decision-
making by regulatory 
authorities include:
•	 preclinical pharmacology 

and toxicology;
•	 dose selection;
•	 clinical safety and efficacy;
•	 manufacturing quality; and
•	 compliance with 

international and regional 
standards.

Mechanism to 
ensure reliability 
and quality of 
evidence

Early discussion with WHO technical 
departments is encouraged, 
particularly where trials address 
important evidence gaps or are likely 
to change practice. Additionally, the 
CSA procedure is available for new 
drugs (see Section 4.4).
Assessment involves systematic and 
transparent review of evidence using 
the GRADE framework, including the 
use of evidence synthesis, evidence 
appraisal and management of 
conflicts of interest.

Regulatory agencies provide 
detailed guidance on 
requirements through the 
International Council for 
Harmonisation, good practice 
frameworks and developer-
specific consultations before 
clinical trials are performed. 
This typically includes trial 
design and the choice of 
primary and some secondary 
endpoints (15).

Evidence base 
for evaluation 
of benefits and 
harms

Systematic review or IPD meta-
analysis of all available trials, or 
nonrandomized studies (pertinent 
single trials or IPD may also be 
reviewed), are required.

Typically, one or two pivotal 
Phase 3 RCTs, supported 
by early-phase clinical and 
preclinical data, are required.
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WHO recommendation Regulatory approval
Approach to 
analysis and 
decision-making

Typically, a summary of all available 
evidence, with standard meta-
analysis and meta-analysis of IPD 
from trials, is provided to WHO. 
Such analyses should conform to an 
agreed statistical analysis plan.
Guideline questions may differ from 
the hypotheses of trials included in 
the systematic review. Meeting or 
not meeting certain statistical criteria 
(e.g. P<0.05 or meeting prespecified 
noninferiority criteria) is not by 
itself relevant to decision-making. 
Rather, decision-making focuses on 
the interpretation of effect sizes and 
confidence intervals of all critical 
outcome measures, considering the 
values placed on each outcome by 
different stakeholders (e.g. clinicians, 
patients, managers) and the certainty 
of evidence determined by the 
GRADE framework.

Analysis of IPD is provided to 
the regulatory agency by the 
sponsor of the trial or trials, 
according to a predefined 
and agreed statistical analysis 
plan.
Testing of a limited set of 
protocol-defined statistical 
hypotheses (often framed as 
superiority or noninferiority) 
relating to the primary 
endpoint or endpoints 
against agreed levels of 
significance is central to 
decision-making.

Considerations 
after 
recommendation 
and approval 

Considerations include identification 
of research gaps or requests to 
improve the strength of future 
recommendations.
WHO’s remit includes operational 
assistance and facilitating 
implementation of recommended 
interventions. It also monitors 
the global uptake of the regimen 
and documents the resource 
requirements for large-scale 
implementation (e.g. through country 
case studies).
Guideline recommendations 
continually evolve, based on 
reassessment of existing and novel 
regimens against each other.
Changes in pharmaceutical 
presentation (e.g. alternative 
formulation or coformulation) or 
dosing regimen are not usually 
subject to the guideline development 
process and are evaluated using 
other processes that are outside the 
scope of this document.

Additional research may be 
required as a condition of 
full approval, postmarketing 
pharmacovigilance and (in 
some countries) population-
specific research studies.
Implementation of 
interventions with 
marketing approval is not a 
responsibility of the regulator.
Once granted, there is usually 
no formal reassessment of 
marketing authorization 
against novel comparators.
Health economic analyses are 
generally not within scope.
Changes in pharmaceutical 
presentation (e.g. alternative 
formulation or coformulation) 
often require new approval. 
Changes in dosing regimen 
may be accommodated in an 
existing label.

CSA: Coordinated Scientific Advice; EtD: evidence to decision; GDF: Global Drug Facility; Global Fund: Global Fund to 
Fight AIDS, Tuberculosis and Malaria; GRADE: Grading of Recommendations Assessment, Development and Evaluation; 
IPD: individual participant data; RCT: randomized controlled trial; SOC: standard of care; SRA: stringent regulatory authority; 
TB: tuberculosis; TBI: tuberculosis infection; TPT: tuberculosis preventive treatment; UN: United Nations; WHO: World Health 
Organization; WLA: WHO listed authority.
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1.7 Methodology for development of GEG document
1.7.1 Establishment of the Scientific GEG Development Group
A Scientific GEG Development Group (SGG) for TPT was formed, comprising leading trialists, 
scientists, public health officials, regulators, economists, social scientists and experts involved 
in developing WHO policy recommendations. Civil society representatives, individuals with 
lived experience and in-country end users were also included. The SGG supported the 
development of the GEG document through participation in a series of virtual meetings, as 
well as reviewing and providing input into multiple drafts of this document.

1.7.2 Development of the GEG document 
The initial draft of the GEG document was developed by the WHO Department 
for HIV, Tuberculosis, Hepatitis & Sexually Transmitted Infections (HTH), Secretariat and 
external consultants, based on the approach followed for Guidance on evidence generation on 
new regimens for tuberculosis treatment (9). The SGG reviewed the initial draft and provided 
detailed written feedback, which was incorporated to develop an updated version. The 
feedback was also discussed at virtual meetings of the SGG. A systematic review of the 
literature on recent TPT trials was conducted to inform this process.

Once an advance draft was ready, the WHO HTH undertook a virtual public consultation 
by sharing the document widely using WHO News Flash, with a large outreach to the 
TB community. The consultation allowed stakeholders to provide written feedback on each 
chapter and all key messages separately. The members of the SGG also publicized the public 
consultation within their respective constituencies to garner more input. 

The Secretariat and external consultants collectively reviewed the feedback from the public 
consultation and worked to finalize the GEG document. 
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2. WHO guideline development 
process and the GRADE approach 

2.1 Development of WHO guidelines
One of the fundamental means by which WHO fulfils its technical leadership in health is 
review of evidence and development of normative products, such as guidelines (Box 2.1); 
“WHO’s legitimacy and technical authority lie in its rigorous adherence to the systematic use 
of evidence as the basis for all policies” (16).

Box 2.1. What is a WHO guideline?

A World Health Organization (WHO) guideline is any document developed by WHO that 
contains recommendations for clinical practice or public health policy. A recommendation 
tells the intended end users of the guideline what they can or should do in specific situations, 
individually or collectively, to achieve the best health outcomes possible. It offers a choice 
among different interventions or measures expected to have a positive impact on health 
and implications for the use of resources (11).

WHO uses the GRADE approach to assess the certainty of a body of evidence and to develop 
recommendations (17–20). Common terms and concepts used in GRADE have been defined 
elsewhere (21). Key principles for the development of WHO guidelines include:

•	 explicit, inclusive and transparent processes for developing recommendations (i.e. users 
can see how and why a recommendation was developed, by whom and on what basis);

•	 use of processes and methods in each step of guideline development to minimize the risk 
of bias in the recommendations; and 

•	 recommendations developed based on a systematic and comprehensive assessment of the 
balance of an intervention’s potential health benefits and harms, and explicit consideration 
of other relevant factors.

The process for developing WHO guidelines is detailed in the WHO handbook for guideline 
development (11), which covers many activities beyond the assessment of available evidence. 
This chapter provides a brief overview of some of the critical steps that are particularly 
relevant in the WHO guideline development process. These include:

•	 developing the scope and recommendation questions using the PICO (population, 
intervention, comparator and outcome) format for evidence retrieval and synthesis (see 
Section 2.2);

•	 determining values and decision thresholds (DTs) (see Section 2.3);
•	 evaluating the certainty of the evidence (see Section 2.4);
•	 preparing “evidence profiles” and “summary of findings” tables (see Section 2.5);
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•	 making judgements across 12 evidence to decision (EtD) criteria (see Section 2.6); and
•	 developing recommendations (see Section 2.7).

WHO uses the GRADEpro software to facilitate deliberations of the GDG. GRADEpro allows 
the information from the evidence profiles and the EtD table to be managed and stored 
online (22). An example of how this approach has been applied in a GDG meeting on TPT is 
described in Annexes 1–4.

2.2 Developing the scope and recommendation questions 
using the PICO format, evidence retrieval and synthesis
One of the critical initial steps in the development of a guideline, often in response to 
significant changes in the available evidence, is the definition of the scope and formulation 
of questions in the PICO format, including the identification and selection of key outcome 
measures (23). Typically, systematic reviews for each PICO question are then commissioned 
through independent researchers. If a systematic review finds only a single study or trial 
providing pertinent evidence for the recommendation question, the evidence assessment 
will focus on that study or trial. Detailed guidance on the performance of systematic reviews 
is provided in the WHO handbook for guideline development (11) and elsewhere – for example, 
in the Cochrane handbook for systematic reviews of interventions (24) – and is beyond the scope 
of this document (Box 2.2).

Box 2.2. WHO handbook for guideline development

The WHO handbook for guideline development provides step-by-step guidance on how 
to plan, develop and publish a WHO guideline (11). It is intended mainly for WHO staff and 
covers the methods, processes and procedures for producing a document that meets 
WHO standards. The handbook is produced by WHO’s Guidelines Review Committee 
(GRC), which is an independent group that reviews all WHO guidelines during planning 
and before publication. The science underpinning evidence identification and synthesis 
and the translation of a body of evidence into recommendations continues to evolve; 
thus, the GRC also supports WHO staff by providing additional up-to-date guidance that 
reflects the latest methods and approaches in the peer-reviewed literature and best 
practices internationally.

2.3 Determining values and DTs 
The GDG must make judgements about the size of the desirable and undesirable effects of 
interventions on health outcomes that are important to people who receive them. These 
outcomes typically include adverse events (AEs), survival, TB incidence, TPT adherence and 
TPT completion. The GDG members are also required to rank all the possible outcomes from 
critical to not important, so that evidence reviewers focus on the most important outcomes 
and thus make the analyses more meaningful.

The GRADE EtD framework guides a GDG to assess and interpret the effect of an intervention 
and helps in making judgements about whether the desirable and undesirable health effects 
are absent, trivial, small, moderate or large (22, 23, 25–27). The framework allows GDG 
members to judge desirable and undesirable health effects, taking into account not only 
the size of their absolute effects but also the value of the respective outcomes from the 
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perspective of all stakeholders, including people affected by TB or TBI. Making judgements 
about whether or not a given magnitude of an intervention effect is significant is facilitated 
by agreeing upon DTs (i.e. quantitative reference values that can be used to classify the effect 
size of an intervention as absent, trivial, small, moderate or large) ahead of the assessment 
of the evidence (22). The GRADE working group has provided guidance for using generic, 
empirically derived, outcome-independent DTs as starting points for discussions with 
a decision-maker on what constitutes such DTs (28). DTs were used by the GDG to determine 
the magnitude of effect during the development of the latest recommendations on drug-
resistant tuberculosis (29). Empirical or otherwise defined DTs are used to:

•	 provide a reference for what is considered an absent, trivial, small, moderate or large effect, 
applicable to any health outcome;

•	 help increase the consistency and transparency of EtD judgements; and
•	 facilitate making these judgements and comparing them across multiple interventions.

2.4 Assessing the certainty of the evidence
Once the evidence has been retrieved and synthesized through a systematic review, a critical 
next step is assessing the certainty of the evidence (this was previously also referred to as 
quality of evidence). In the context of quantitative evidence syntheses, the GRADE working 
group defines the certainty of the evidence as the “certainty that an estimate of association 
or effect is correct or, better, that a true effect lies on one side of a specified threshold or 
within a chosen range” (26–28). For qualitative evidence syntheses, the GRADE-CERQual 
(Confidence in the Evidence from Reviews of Qualitative Research) approach defines it as 
“the extent to which [a] review finding is a reasonable representation of the phenomenon 
of interest” (30). In the context of guideline development, the certainty of the evidence 
reflects the confidence that the estimates of an effect, or the qualitative findings (e.g. themes 
and concepts), are adequate to support a particular decision or recommendation or are 
within a range or beyond a certain threshold. GRADE and GRADE-CERQual categorize the 
certainty of the evidence as high, moderate, low or very low for each outcome (Table 2.1).

Table 2.1. Definitions of the four levels of certainty of evidence

Certainty level Definition or interpretation
High We are very confident that the true effect lies close to that of the 

estimate of the effect or within a range or beyond a certain threshold
Moderate We are moderately confident that the effect lies within a range or 

beyond a certain threshold: the true effect is likely to be close to the 
estimate of the effect, but there is a possibility that it is substantially 
different

Low Our confidence that the effect is within a range or beyond a certain 
threshold is limited: the true effect may be substantially different 
from the estimate of the effect

Very low We have very little confidence that the effect lies within a certain 
range: the evidence is very uncertain

Source: Santesso et al., 2020 (31).
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A body of quantitative evidence based on randomized controlled trials (RCTs) is rated initially 
as being of high certainty, whereas evidence from NRS is rated as being of low certainty unless 
tools that allow for an assessment of NRS against randomized studies (e.g. ROBINS-I: Risk 
of Bias in Non-randomised Studies – of Interventions) find low risk of bias after assessment 
of confounding and selection domain (32). For both study types, the certainty of evidence 
starts with an initial rating. This rating can be downgraded based on five domains – risk 
of bias, inconsistency, indirectness, imprecision and dissemination bias (these are described 
in detail for quantitative evidence in Sections 2.4.1–2.4.5) – after an objective assessment. 
Conversely, the rating can be upgraded based on three domains: a large magnitude of effect, 
a dose–response relationship between intervention and outcome, and the presence of 
plausible residual confounding or bias that would likely increase the observed effect (if an 
effect is present) or strengthen confidence in a null finding (if no effect is observed). These 
upgrading criteria are rarely applied (Fig. 2.1). For a given body of quantitative evidence, the 
ratings are established separately for each outcome. Details on rating qualitative evidence 
are given in Section 2.4.6. The following sections give a brief outline of the certainty of 
evidence assessment; more detailed information can be found in the GRADE handbook (17).

Fig. 2.1. GRADE’s approach to rating the certainty of evidence for each outcome

Reasons for considering 
lowering or raising certainty

Lower if Higher ifa

Risk of Bias

Inconsistency

Indirectness

Imprecision

Dissemination 
bias

Large effect

Dose response

All plausible 
confounding 
& bias 
•	would 
reduce a 
demonstrated 
effect 

or 
•	would suggest 

a spurious 
effect if no 
effect was 
observed

Certainty in an  
estimate of effect 

across those 
considerations

High

Moderate

Low

Very low

Study design Initial 
certainty 

in an 
estimate 
of effect

Randomized 
trials or 
studies 
evaluated 
with 
ROBINS-Ib

High 
certainty

Observational 
studies not 
using 
ROBINS-Ib

Low 
certainty

Establish initial level 
of certainty

Consider lowering or 
raising level of certainty

Final level of 
certainty rating

1 2 3

GRADE: Grading of Recommendations Assessment, Development and Evaluation; ROBINS-I: Risk of Bias in Non-
randomised Studies – of Interventions.
a Upgrading criteria usually apply to observational studies only.
b ROBINS-I is one of several risk of bias assessment tools. 
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2.4.1 Risk of bias
This section outlines how judgements about the risk of bias are made; details are available 
elsewhere (17). Recognition of bias is essential in interpreting quantitative evidence, 
whether randomized or observational, during guideline development. GRADE prioritizes 
RCT evidence because of its lower risk of bias, and this is reflected in a higher certainty 
of evidence. In contrast, plausible sources of bias in observational datasets due to 
confounding or to residual confounding due to unknown variables, even after sophisticated 
statistical adjustment, may diminish confidence in the results and lead to a lower certainty of 
evidence (32). It is important to maintain this hierarchy of evidence when conducting meta-
analyses; however, there may be situations where observational data can strengthen and 
extend preliminary conclusions reached from RCTs. Furthermore, other factors that can 
increase the strength of recommendations, independent of trial design, relate to the ease 
of applicability of an intervention within an NTP, such as the cost of an intervention.

For RCTs, several criteria are used to assess the risk of bias. The following characteristics are 
the distinguishing features of the studies that yield the best certainty of evidence:

•	 random sequence generation;
•	 concealment of treatment allocation to the treatment group;
•	 blinding of outcome assessors, including laboratory staff;
•	 blinding of participants and investigators, particularly if the outcomes were measured 

subjectively and thus may be subject to bias;
•	 reporting of data on all study participants, including attrition and exclusions from analysis; 

and
•	 complete reporting of all study outcomes that were specified a priori (24).

For nonrandomized (observational) studies of interventions, the main criteria for assessment 
of bias depend on the study design and can be categorized as bias (33):

•	 due to confounding;
•	 due to the selection of participants into the study;
•	 in the classification of interventions;
•	 due to deviations from intended interventions;
•	 due to missing outcome data;
•	 in the measurement of the outcome; and
•	 in the selection of reported results.

Once the risk of bias has been assessed for each individual trial or study, it is then summarized 
across trials and studies for each outcome. Study limitations across the body of evidence for 
each outcome can be categorized as follows:

•	 no serious limitations – most of the studies in the review meet all the minimum quality 
criteria for the particular study design;

•	 serious limitations – one of the minimum criteria for quality is not met by most of the 
studies in the review (this results in a lowering of the overall quality rating by one level; 
e.g. “high” becomes “moderate” for RCTs, or “low” becomes “very low” for observational 
studies or NRS); and



Guidance on evidence generation on new regimens for tuberculosis preventive treatment14

•	 very serious limitations – the risk of bias may have a strong influence on the estimate 
of effect, and study limitations are present in most of the studies contributing data on 
a given outcome in the review (this typically results in a lowering of the quality rating by 
two levels).

Other options that may be considered to judge the risk of bias include RoB 2 (Version 2 of 
the Cochrane risk-of-bias tool for randomized trials) and the ROBINS-I tool for NRS. When 
using ROBINS-I for assessing risk of bias in NRS, the initial GRADE rating for certainty of the 
evidence from a body of such studies would be high, given that assessment of selection 
bias and confounding is an integral part of ROBINS-I. This does not mean that GRADE sees 
randomization as the only secure way to guard against confounding bias. Thus, whether 
the starting point with a body of evidence from NRS is viewing the evidence as low certainty 
and assessing reasons to rate it up or down, or viewing the evidence as high certainty and 
assessing reasons to rate it down, the final certainty rating should be the same and should 
include a category of extremely serious risk of bias (32, 34). When ROBINS-I is used to rate 
conventional NRS of any design (e.g. cohort or case–control), often, the rating of risk of bias 
will be “high” after assessment of confounding and selection bias. Nevertheless, it is possible 
that a body of evidence from NRS, rated using ROBINS-I, will receive a final rating of high or 
moderate certainty of evidence. This could result from rating up (e.g. for large effect, dose–
response relationship or the direction of plausible confounding) or from the use of NRS 
with designs and analyses that have greater protection against risk of bias (e.g. interrupted 
time series that would lead to rating down by only one level or not at all). However, to date, 
GRADE does not have convincing examples of this scenario.

2.4.2 Inconsistency 
This section outlines how judgements about inconsistency are made; details are available 
elsewhere (23). Inconsistency is one of the four key GRADE domains used to assess the 
presence of systematic errors within a body of evidence. This domain evaluates whether there 
are systematic differences across the results of the studies included in the evidence synthesis. 
If only one study is available, clearly, there is no concern about inconsistency. Also, if 
inconsistency can be explained by a small number of a priori subgroup hypotheses, GRADE 
users may choose to disaggregate the evidence based on these factors. However, if the 
inconsistency remains unexplained, the certainty of the evidence should be rated down. 
Statistical measures (e.g. I² and Cochran’s Q test) provide an initial assessment of inconsistency, 
but the final certainty judgement should be based on examining the effects of individual 
studies and their relationship with pre-established thresholds or ranges. The decision as to 
whether any inconsistency is important is guided by the magnitude of any differences in 
the direction and size of the effect observed in different studies, and whether any of these 
differences can be explained.

Inconsistency may arise from random variation or differences across studies, such as 
differences in study design or varying definitions of the population, interventions, comparator 
or outcomes. To explore the sources of inconsistency, the GDG may have to review the study 
designs in detail or conduct sensitivity or subgroup analyses. The certainty of the evidence 
is rated down if an important inconsistency in study results remains after exploration of a 
priori hypotheses that might explain the heterogeneity.
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2.4.3 Indirectness 
This section outlines how judgements about indirectness are made; details are available 
elsewhere (23). In GRADE, the term “directness” encompasses several characteristics of 
a study’s results, which are often referred to as directness, generalizability, external validity, 
transferability and applicability. Generally, four types of indirectness are differentiated 
in GRADE; they relate to differences between the evidence identified and the recommendation 
question at hand, as defined in the PICO format (23, 34). Indirectness is present if: 

•	 the population for which evidence is available differs in important ways from the population 
identified in the recommendation question; 

•	 the intervention cannot be implemented with the same rigour in the intended settings of 
use as in the trials from which the data arose;

•	 no direct comparison of the intervention with the comparator of interest is available; or 
•	 data are only available on intermediate and surrogate outcomes, because they do not 

provide direct evidence relating to the health outcomes that ultimately matter to individuals 
and populations. 

Although most evidence is indirect to some degree, if indirectness is serious or very serious, 
it will cause the certainty of the body of evidence for a given outcome to be rated down by 
one or two levels. The combined effect of all four types of indirectness is considered when 
rating the certainty of evidence. 

2.4.4 Imprecision 
This section outlines how judgements about imprecision are made; details are available 
elsewhere (23). The domain of imprecision evaluates the risk of random error within a body 
of evidence. Confidence intervals (CIs) around absolute estimates (e.g. risk differences or 
mean differences) are the main method for assessing imprecision. When these CIs cross 
predetermined thresholds – ideally established before the analysis – the certainty in the 
evidence is lowered. Additionally, even when large effects seem precise based on their CIs, it 
is important to evaluate whether the evidence is sufficiently robust. This assessment depends 
on the total number of participants and the events available to inform the body of evidence. 
If the effect estimates are based on a small number of participants or events, rating down 
due to imprecision may still be warranted. In general, results are imprecise when studies 
include relatively few participants or few events and, thus, large uncertainty (i.e. wide CIs) 
surrounds the estimate of effect for a particular outcome. 

For WHO guideline development, if the CI for the pooled estimate of effect crosses the 
threshold established for making one decision versus another (see Section 2.3), then the 
body of evidence is imprecise for that particular outcome, and the certainty of the evidence 
is lowered by one, two or three levels (35). Systematic review teams can use the 95% CI for 
the pooled estimate of effect as the primary criterion for judging the presence of imprecision. 

In formulating a recommendation, all outcomes are considered, with attention given to 
whether they are “critical” or “important (but not critical)” for decision-making. The decision 
to downgrade the certainty of the evidence for imprecision depends on the thresholds 
established as the basis for a decision or a recommendation, and on the trade-off between 
desirable and undesirable consequences (35). Determining the acceptable threshold involves 
an explicit judgement.
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2.4.5 Dissemination bias 
Dissemination bias may result in the systematic underestimating or overestimating of the 
underlying beneficial or harmful effect of an intervention or exposure, caused by the selective 
publication or similar limitations of studies based on the study results. Studies in which no 
effect is found are often less likely to be published. Other forms of dissemination bias include 
selective reporting of outcomes, delayed publication of negative results, grey literature bias 
and language bias (usually relating to a preference for English-language studies).

Public calls by WHO for data may help to mitigate the risk that unpublished studies remain 
unidentified during systematic reviews. Searches of trial registries and the grey literature 
(i.e. information produced outside traditional publishing channels) can help to identify 
unpublished studies and thus reduce the risk of this bias. The inclusion of a broad range of 
experts in the GDG can also mitigate this risk. 

The risk of dissemination bias can be assessed using funnel plots and appropriate statistical 
tests (e.g. Egger’s regression test). Such tests have limitations, however; the existence 
of dissemination bias can only be suspected, not confirmed. When dissemination bias 
is suspected, the quality of the evidence should be downgraded by one level. In the context 
of the relative scarcity of contemporary trials of TPT regimens, dissemination bias has not 
been noted as a common problem to date (36, 37).

2.4.6 Assessing qualitative evidence
Sections 2.4.1–2.4.5 are primarily focused on the development of quantitative evidence, 
following the GRADE process. Qualitative research evidence can add value to or complement 
quantitative evidence by providing an in-depth understanding of why things are the way 
they are, rather than how much they are a certain way (e.g. why something is acceptable 
or feasible, rather than to what degree people find something acceptable or feasible). 
Importantly, qualitative evidence also describes participant-reported experiences that are not 
adequately reflected in quantitative outcomes, especially in the absence of validated patient-
reported outcome (PRO) measures. GRADE-CERQual is a transparent and structured approach 
to assessing how much confidence to place in qualitative review findings (i.e. “to assess 
the extent to which the review finding is a reasonable representation of the phenomenon 
of interest”) (30). The review findings are the results of a qualitative evidence synthesis and 
can be presented in different formats (e.g. a theme, category, thematic framework, theory or 
contribution to theory) and at different levels (e.g. descriptive or aggregative and interpretive 
or narrow); for example, in relation to a specific health care setting or more broadly cutting 
across several different kinds of social care settings. At least two members of the review 
team will arrive at GRADE-CERQual assessments for each review finding through discussion 
of four key components, with equal weight given to each component:

•	 methodological limitations of included studies; 
•	 coherence of a review finding; 
•	 adequacy of data; and 
•	 relevance of included studies to the review question. 

More detail on GRADE-CERQual and qualitative research methods that can be used to 
generate evidence to support WHO guideline development on new TPT regimens is provided 
in Section 3.3. 
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2.5 Preparing evidence profiles and summary of findings 
tables 
Evidence profiles are tables that display the ratings of the certainty of evidence together 
with summary effect estimates in a standardized format; summary of findings are tables 
that show abbreviated versions of the evidence profiles (see Annexes 1 and 2) (38). These 
tables are a core element of the guideline development process. They represent the main 
format in which evidence is presented to the GDG members to support their judgements 
about the magnitude of desirable and undesirable effects. 

2.6 Making judgements across 12 EtD criteria 
Once the evidence has been retrieved, summarized and rated for certainty, WHO convenes 
a meeting of the GDG, where a summary of findings, tables and other information are 
presented and discussed using a format of structured deliberation, under the guidance of a 
guideline methodologist. The outputs of the discussions are captured in an EtD table, which 
shows how the factors that determine the direction and strength of a recommendation inform 
the process of developing the recommendation. These tables enhance the transparency of 
the process, focus the discussions of the GDG and permit recording of the judgements made 
about each factor and how each one contributed to the recommendation. Table 2.2 explains 
the 12 EtD criteria typically evaluated as part of the overall assessment of the evidence.

Table 2.2. Overview of the 12 EtD criteria typically evaluated as part of the 
overall assessment of the evidence

EtD criterion 
(GEG section)

Signalling questions

1.	Problem Is the problem a priority?
What is the background on why the problem is a priority (not 
discussed in this document)?

2.	Desirable effects 
(2.6.2)

How substantial are the desirable effects?
How large are the desirable effects of the intervention, 
considering the importance of the outcomes (i.e. how much they 
are valued) and the size of the effect (i.e. what is the likelihood 
of experiencing a benefit or how much of an improvement 
would individuals be likely to experience)? Here, the summary 
of findings table is displayed for the outcomes that favour the 
intervention.

3.	Undesirable effects 
(2.6.2)

How substantial are the undesirable effects?
How large are the undesirable effects of the intervention, 
considering the importance of the outcomes and the size of the 
effect? Here, the summary of findings table is displayed for the 
outcomes that favour the comparator.

4.	Certainty of 
evidence (2.4)

What is the overall certainty of the evidence of effects?
How good an indication does the research provide of the likely 
effects across all critical outcomes (i.e. the likelihood that the 
effects will be sufficiently different from what the research found 
that they could affect a decision about the intervention)?
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EtD criterion 
(GEG section)

Signalling questions

5.	Values (2.3) Is there important uncertainty about or variability in how 
much people value the main outcomes?
How much do individuals value each of the main outcomes? Is 
uncertainty about how much they value each of the outcomes 
sufficiently large that it could lead to different decisions?

6.	Balance of effects 
(2.6.2)

Does the balance between desirable and undesirable effects 
favour the intervention or the comparator?
What is the balance between the desirable and undesirable 
effects, considering how much individuals value the main 
outcomes, how substantial the desirable and undesirable 
effects are, the certainty of those estimates, discount rates, risk 
aversion and risk seeking?

7.	Resources required 
(3.2.2)

How large are the resource requirements (costs)?
How large is the cost of the difference in resource use between 
the intervention and the comparator?

8.	Certainty of 
evidence of 
required resources 
(3.2.3) 

What is the certainty of the evidence of resource 
requirements (costs)?
Is the evidence on resource use coming from different sources 
than evidence of health outcomes? Does the trial situation 
reflect the circumstances that would be expected in clinical 
practice?

9.	Cost–effectiveness 
(3.2.4)

Does the cost–effectiveness of the intervention favour the 
intervention or the comparator?
Is the intervention cost–effective, considering uncertainty about 
or variability in the costs, uncertainty about or variability in the 
net benefit, sensitivity analysis and its reliability, and applicability 
of the economic evaluation?

10.	Equity (3.2.5) What would be the impact on health equity?
Are there plausible reasons for anticipating differences in the 
relative effectiveness of the intervention for disadvantaged 
population subgroups, or different baseline conditions across 
disadvantaged subgroups that affect the absolute effectiveness 
of the intervention or the importance of the problem?

11.	Acceptability 
(3.2.6)

Is the intervention acceptable to key stakeholders, in 
relation to the comparator?
Are key stakeholders likely to not accept the distribution of the 
benefits, harms and costs, or are the costs or undesirable effects 
worthwhile in the short term to gain desirable effects (benefits) 
in the future? Are the stakeholders likely to disagree with the 
values attached to desirable or undesirable effects, or to not 
accept the intervention because of ethical concerns?

12.	Feasibility (3.2.7) Is the intervention feasible to implement in relation to the 
comparator?
Is it feasible to sustain the use of the intervention and to address 
potential barriers to using it?

EtD: evidence to decision; GEG: guidance on evidence generation.
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2.6.1 Judgement of the magnitude of desirable and undesirable effects 
During evidence assessment, outcomes are referred to as desirable or undesirable based 
not on their inherent nature (e.g. death is undesirable, lack of incident TB is desirable) but on 
whether the observed effects for a certain outcome favour the intervention or the comparator. 
Thus, outcomes for which effects favour the intervention will be listed as “desirable effects”, 
whereas those that favour the comparator will be listed as “undesirable effects” in the 
EtD tables. The GRADE EtD framework then classifies effect sizes for quantitative outcomes 
as trivial, small, moderate or large. This categorical determination is made based on a 
collective judgement by the GDG (see also Section 2.3). Judgements on the magnitude of 
desirable and undesirable effects are influenced by how guideline panels rate the effect sizes 
and the relative importance of prioritized outcomes.

The relative importance of the desirable and undesirable outcomes of TPT is not 
well understood; that is, the extent to which people treated for TBI prioritize their reduced 
risk of developing TB disease (a “desirable outcome”) in comparison to their concerns about 
AEs (an “undesirable outcome”) has not been clearly characterized for TPT, unlike for TB 
disease (39). An individual’s priorities in relation to whether to take TPT are particularly 
important because people with TBI are typically healthy and lack symptoms of TB disease, 
and most have a lifetime risk of developing incident TB of less than 10% (40). For this reason, 
they may be considerably less willing than people being treated for TB disease to accept risks, 
potential harms and costs to receive the benefits of TPT. Those who test negative for TBI, 
and therefore have an even lower absolute risk of incident TB, may also consider the risks 
of treatment to outweigh the benefits. Hence, the frequency of both low- and high-grade 
AEs should be considered when assessing the undesirable effects of a TPT regimen.

2.6.2 Balance of desirable versus undesirable effects 
The balance of effects reflects the risk–benefit ratio of an intervention (often referred to as 
the balance between benefits and harms). It considers the overall certainty of the evidence 
and how the outcomes are valued by those receiving the intervention. It is thus based on the 
combination of judgements on the four EtD criteria of desirable effects, undesirable effects, 
certainty of the evidence and values. This judgement about the balance of effects is a 
strong determinant of the direction and strength of the final recommendation, even after 
considering the other important GRADE criteria. Having a well-informed judgement for 
both benefits and harms is an important consideration for GDGs, underscoring the need for 
reliable evidence from at least one Phase 3 trial. For TPT, the balance between benefits and 
harms is particularly critical, given that an increased risk of progression to TB disease may 
not represent sufficient grounds to indicate systematic testing for TBI and commencement 
of TPT. Direct evidence of benefit from preventive medication is desirable before TPT 
is recommended. Establishing the balance between desirable and undesirable effects is 
typically the most time- and resource-intensive component of evidence generation, as it 
normally requires at least one Phase 3 trial.

2.7 Developing recommendations 
Recommendations are developed based on the judgements made across the 12 EtD criteria, 
which may be displayed as a summary to serve as a basis for discussion (see Annexes 3 and 4). 
Typically, four main factors determine the direction and strength of a recommendation in 
public health (Table 2.3): 

•	 the certainty of the evidence (see Section 2.4); 
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•	 values related to the health outcomes (see Section 2.3); 
•	 the balance of benefits and harms (see Section 2.6.2); and 
•	 resource implications (see Section 3.2.2). 

Five types of recommendation may be made: 

•	 strong recommendation against the intervention; 
•	 conditional recommendation against the intervention;
•	 conditional recommendation for either the intervention or the comparator; 
•	 conditional recommendation for the intervention; and 
•	 strong recommendation for the intervention. 

Table 2.3. Summary of key factors influencing the decision to give a strong or 
conditional recommendation (41) 

Factor A strong recommendation 
may be justified

A conditional 
recommendation should 
generally be expected

Overall confidence in 
effect estimates

There is high or moderate 
confidence in effect estimates 
(or in special circumstances 
when the confidence is low or 
very low)
AND

There is low or very low 
confidence in effect estimates
OR

Balance between 
benefits and harms

The benefits outweigh the 
harms or vice versa
AND

The balance between benefits 
and harms is close
OR

Uncertainty and 
variability in 
patients’ values and 
preferences

All or almost all fully informed 
patients will make the same 
choice
AND

There is variability or 
uncertainty in what fully 
informed patients may choose
OR

Resource 
considerations 
(optional)

The benefit of the intervention 
is clearly justified (or not) in all 
or almost all circumstances

The benefit of the intervention 
may not be justified in some 
circumstances

2.7.1 Strong recommendations 
When we can be very certain about the balance of effects (i.e. the desirable consequences 
clearly outweigh the undesirable consequences, or vice versa, and the certainty is high 
or at least moderate) and other EtD criteria support this, WHO may issue a strong 
recommendation in favour of or against an intervention. A strong recommendation implies 
that the recommendation can be adopted as policy directly by most WHO Member States, 
most clinicians would follow it, most patients would want the recommended course of action, 
and additional research is unlikely to alter the recommendation (Table 2.4) (42). 
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Table 2.4. Implications of the strength of a recommendation for different 
stakeholders (11)

Perspective Strong recommendation Conditional recommendation
Patients •	 Most individuals in this 

situation would accept the 
recommended course of 
action, and only a small 
proportion would not. 

•	 Individuals are unlikely 
to require aid in making 
decisions consistent with their 
values and preferences.

•	 The majority of individuals in 
this situation would accept the 
suggested course of action, but 
many would not.

Clinicians •	 Most individuals should 
receive the intervention. 

•	 Adherence to this 
recommendation, according 
to the guidelines, could be 
used as a quality criterion or 
performance indicator.

•	 Different choices will be 
appropriate for different patients, 
and patients should be assisted to 
arrive at a management decision 
consistent with their values and 
preferences. 

•	 Decision aids may be useful in 
helping individuals make decisions 
consistent with their values and 
preferences.

Policy-makers •	 The recommendation can 
be adopted as policy in most 
situations.

•	 Policy-making will require 
substantial debate and 
the involvement of various 
stakeholders.

The WHO GDG has issued a few strong recommendations on TPT. Many of its conditional 
recommendations resulted from limitations in the available evidence base (2). The weak 
evidence base and resulting conditional nature of many recommendations influence the 
wider uptake and implementation of WHO guidelines (43). A few paradigmatic situations 
where strong recommendations may be made despite the evidence being of low or very low 
certainty are outlined in Annex 5.

2.7.2 Conditional recommendations 
When we are uncertain about the balance of effects or where the balance may depend 
on circumstances specific to an individual or context (e.g. based on judgements on 
other EtD criteria), WHO will typically issue a conditional recommendation. A conditional 
recommendation implies that substantial debate may be required before the policy is 
adopted by WHO Member States, clinicians may need to discuss different management 
options with each patient, the majority of patients would want the recommended course of 
action but many may not, and additional research would be likely to strengthen and possibly 
alter the recommendation (Table 2.4) (42).

2.7.3 Conditional recommendations for either the intervention or the 
comparator 
Guideline users benefit from clear recommendations. A conditional recommendation for 
either the intervention or the comparator should be reserved for rare situations when two 
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alternative intervention options appear to have equivalent net desirable consequences 
across the EtD criteria after careful evaluation. This option should not be chosen if an 
intervention is compared with current practice or no intervention, as this will not provide 
guidance and will often be meaningless. Furthermore, a conditional recommendation for 
either the intervention or the comparator may be based on a comparator that has a strong 
recommendation as a basis (e.g. if it was previously compared with no intervention); logically, 
this suggests that the new intervention would also be strongly recommended if compared 
with no intervention.

2.8 Managing potential conflicts of interest in guideline 
development 
WHO has defined procedures that require GDG members, evidence reviewers and other 
experts involved in the development of its guidelines to declare potential financial or 
intellectual conflicts of interest. WHO assesses these declarations to determine if any 
represent a significant conflict of interest that needs to be mitigated by part or complete 
recusal of an individual from an expert panel. The declarations of interests are reported in 
the guidelines document. In the interests of transparency, it is also useful to understand 
the provenance of funding for the generation of evidence that is assessed for a guideline 
(e.g. what involvement the pharmaceutical industry may have had in the sponsorship or 
support of a trial). An initiative to promote transparent documentation of clinical trial costs, 
prospective and open sharing of protocols, registering of clinical trials, and timely sharing 
of results and data has been recently launched (44).
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3. Guidance on evidence 
generation for TPT

3.1 Guidance on generating evidence on desirable and 
undesirable effects
The balance of desirable and undesirable effects (often referred to as the balance between 
benefits and harms) is often the most important determinant of a strong or conditional 
recommendation in the GRADE framework, alongside the certainty of the evidence. It is 
typically the most time and resource-intensive component of evidence generation because 
it normally requires at least one pivotal Phase 3 trial. This chapter describes key messages 
from WHO regarding major study protocol elements and related considerations that may 
help to increase the strength of recommendations.

Although most of these messages are specifically relevant to researchers developing clinical 
trial protocols, many apply to non-trial research studies. Suggestions for additional substudies 
and considerations relating to trial design and study protocols are also described. These 
additional substudies may inform implementation considerations for WHO recommendations 
within NTPs. Annex 6 offers methodological guidance on current best practice and options 
for generating robust evidence on novel TPT regimens. It serves as a complement to the 
key messages on evidence generation for TPT in this Chapter, expanding on operational 
and technical considerations to optimize the design, conduct and reporting of clinical trials 
and associated studies. We also make references to case studies from trials that have 
been completed, or are in progress, as illustrative examples in Annex 6. In addition, Annex 7 
presents the findings of a systematic review evaluating the design characteristics of recent 
TPT trials that have informed WHO evidence-based guidelines.
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3.1.1 Research design

Downgrading of evidence because of imprecision has been by far the most 
frequent hurdle to achieving moderate or high certainty of evidence based on 
single trials; therefore, finding ways to conduct more or larger high-quality 
trials is critical. When designing trials, researchers should consider how the 
data generated by their research may be presented to a future WHO-convened 
GDG and how their findings might best inform global policy recommendations. 
Early during the protocol development, researchers should consider engaging 
with WHO and national policy-makers to identify relevant policy gaps and 
align their research design with stakeholder priorities, in accordance with the 
TPPs for novel TPT regimens (7). Study endpoints can then be defined with 
future policy recommendations in mind. Early interactions with WHO technical 
teams can also enable the design of TPT trials to be aligned with the priorities 
identified in the TPPs for TPT (7, 8).

Why this is important: Trial design needs to support the specific aims of the trial (45). 
However, if researchers aim to change clinical practice and increase the uptake of TPT globally, 
they should also consider how their evidence will inform global policy. Researchers 
should consider the design factors that often limit the potential impact of research by 
contributing to low-certainty evidence or recommendations that are otherwise limited 
in scope. Understanding WHO’s guideline development process and its related data needs 
can help avert common issues that might lower the certainty of evidence or the strength 
of recommendations.

See Section A6.1.1 for more background on research design

Key message #1 
Consider the WHO guideline development process during 
research design
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3.1.2 Study population, selection criteria and setting

Clinical trials of TPT should aim to enrol populations from the settings where 
subsequent policy guidelines will be applied. Researchers are encouraged 
to conduct trials in a wide range of epidemiological settings and to include 
individuals at high risk of TB disease from diverse geographical regions 
(e.g. rural and urban areas, or countries with varying disease burdens). In 
efficacy trials, the participants should reflect the demographic, geographical 
and epidemiological diversity of the target population for the study regimens. 
Although many TPT trials include people with HIV, other key subpopulations 
are less often represented. A systematic review of recent Phase 3 and 4 clinical 
trials of TPT (see Annex 7) found that, of 46 studies, only one study included 
pregnant women, and one included older people (aged 50–69 years), with 
eight studies explicitly including individuals with diabetes, seven including 
those with hepatitis C infection, and two including people receiving 
renal transplantation.

High priorities for inclusion may be specific populations among the target 
groups (e.g. infants, children, pregnant and breastfeeding women, older people) 
and other populations with important comorbid conditions (e.g. silicosis, 
diabetes, undernourishment in people of any age or cardiovascular diseases). 
Additionally, in high transmission settings, trials involving the re-treatment 
of individuals previously treated for TBI may be valuable. Exclusion criteria 
should be clearly stated and justified.

Why this is important: The WHO GDG examines the entire body of evidence when formulating 
a recommendation. To maximize the generalizability and utility of recommendations, 
it is imperative to ensure that evidence from diverse, clinically relevant populations and 
epidemiological settings is available to the GDG. Excluding certain populations can mean 
that such groups are unable to benefit from the innovation under study or are only able to 
access the novel regimen after a significant delay. An inadvertent consequence of clinical 
trials omitting key populations is that decisions about using TPT in those populations must 
be made in the absence of relevant evidence. As a result, clinicians and individuals treated 
with TPT may bear the risks of using treatment beyond the scope of available guidance.

See Section A6.1.2 for more background on study population, selection criteria and setting

Key message #2 
Use inclusive selection criteria
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3.1.3 Specification of the intervention

TPT regimens evaluated in clinical trials comprise multiple components, 
each of which must be described in detail. Components of the intervention 
include the regimen itself (i.e. drugs, doses and durations), the process of 
screening to exclude TB disease before TPT, the tests for TBI, the frequency of 
clinic visits, the methods of adherence monitoring, AE management, provision 
of companion drugs (e.g. antiretrovirals) and drug-susceptibility testing 
of the index case. Careful consideration should be given to the feasibility 
of implementing each component of the intervention by NTPs in high-
burden countries. These elements should also be detailed for the comparator 
regimens (see Section 3.1.4).

Why this is important: Understanding precisely how an intervention was delivered in a trial 
is essential to its interpretation. Clearly describing the trial methods allows GDGs to assess 
the feasibility of delivering the same intervention under real-world programmatic conditions. 
Furthermore, it helps determine the potential significance of deviations from the trial’s 
methods on clinical outcomes in a programmatic setting (e.g. in terms of how treatment 
support is delivered). Providing comprehensive evidence on key elements in the delivery 
of the intervention helps GDGs to reach informed judgements for each of the EtD criteria, 
determine the certainty of evidence and clearly articulate implementation considerations. 
Precise details of how trials were implemented serve to directly inform the implementation 
guidance that accompanies GDG recommendations.

See Section A6.1.3 for more background on the specification of the intervention

Key message #3 
Provide a precise specification of the intervention
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3.1.4 Comparator regimens

WHO guideline questions, often framed in the PICO format, are 
inherently comparative, yet the use of a placebo or no treatment as a 
comparator is often unethical. Therefore, it is important to include a relevant 
comparator arm alongside the intervention regimen. Participants in this arm 
should receive SOC regimens consistent with current WHO recommendations. 
Random allocation to the intervention or comparator regimen would increase 
the certainty of the evidence that is generated. For trials aiming to shorten the 
duration of treatment, the comparator regimen has often been a longer WHO-
approved regimen (e.g. 9 months of daily isoniazid monotherapy). If no internal 
comparator is included in the trial, it is important to be sufficiently clear 
about inclusion and exclusion criteria and other decision-making to permit 
the selection of relevant nonconcurrent comparators from other studies. 
However, reliance on an external cohort as the principal comparator group 
may result in downgrading of the certainty of evidence due to indirectness, 
selection bias or unmeasured confounding.

Why this is important: Benchmarking new regimens against the current SOC is most likely 
to enable changes and updates to WHO recommendations. The outcomes of trials that 
lack an internal comparator group are difficult to interpret and do not lend themselves to 
strong recommendations. Comparisons to external populations and comparator groups that 
are not enrolled concurrently are subject to biases, leading to a lowering in the certainty 
of evidence. Head-to-head comparisons between different shorter regimens (e.g. 3 months 
of weekly rifapentine plus isoniazid versus 1 month of daily rifapentine plus isoniazid) may 
enable stronger recommendations than indirect comparisons using network meta-analysis. 

See Section A6.1.4 for more background on comparator regimens

Key message #4 
Include an appropriate comparator arm in the trial
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3.1.5 Efficacy outcomes

The preferred primary outcome of TPT trials for treated individuals is survival 
without incident TB after an adequate follow-up period. A systematic review of 
published TPT trials showed that incident TB disease is the primary outcome 
most often assessed (56%) in clinical trials (see Annex 7), whereas many trials 
report other primary and secondary efficacy outcomes. Comparing trials 
that report different outcomes can be difficult. The trial outcomes should be 
clearly defined in protocols, including definitions used for incident pulmonary, 
extrapulmonary and paediatric TB disease. Outcome descriptors should be 
used to enable a common understanding by GDG members and those affected 
by an intervention. It may be desirable to develop and validate composite 
outcomes that integrate both efficacy and harms, to reflect real-world 
relevance (see Box A6.4 in Annex 6). When composite endpoints are used, 
they should also be transparently disaggregated for reporting.

Why this is important: The primary goal of TPT is to prevent incident TB disease, so study 
outcomes should measure this. Intermediate outcomes, or other markers that have not 
been formally validated as surrogate endpoints, are not typically considered for WHO 
guideline development. The efficacy outcomes typically rated as critical by GDG members, 
for the purposes of a WHO recommendation, are those that are important to programmes 
or patients (e.g. TB incidence, TPT tolerability; a more complete listing is provided in Box A6.3 
in Annex 6). However, there may be important differences in the way in which outcomes 
are defined between trials. In these circumstances, novel outcome definitions should 
be mapped against established definitions and transparently reported. Disaggregating 
composite endpoints allows the GDG to make judgements about the magnitude of effect 
of each component, because the consequences or significance of each component outcome 
may differ (e.g. a composite maternal–infant outcome (46)). 

See Section A6.1.5 for more background on efficacy outcomes

Key message #5 
Use harmonized, disaggregated efficacy outcomes
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3.1.6 Safety outcomes

Information on AEs should be reported, particularly the proportions of people 
who experienced one or more of AEs of Grade 3 or higher, AEs of special 
interest (see Table A6.2 in Annex 6), and AEs of Grade 1 or 2, as each of 
these types of AE influences TPT adherence and completion. A systematic 
review of recent Phase 3 and 4 clinical trials of TPT (see Annex 7), which was 
conducted to inform this GEG, found that not all studies reported AEs. Of 
the 46 studies included, nine (20%) reported AEs as the primary outcome 
and 36 (78%) reported them as either a primary or a secondary outcome. 
A recognized instrument to measure toxicity should be used, such as the 
Common Terminology Criteria for Adverse Events or the grading criteria 
of the Council for International Organizations of Medical Sciences or the 
Division of AIDS (47–49). The systematic review (see Annex 7) found that 
just over 50% of studies used such an instrument. Reporting of events 
should cover a fixed period that is equal to the treatment duration of the 
longest regimen under evaluation (whether intervention or control) plus an 
appropriate washout period. Data on treatment interruptions or permanent 
discontinuation resulting from AEs, the long-term impact of AEs, and the 
resolution of such events should be included. Secondary analyses considering 
attribution of AEs to treatment, as determined by a blinded panel, can 
add value, as can analyses of the rate (rather than the proportion) of AEs.

Why this is important: Most people offered TPT are otherwise healthy and will likely be 
unwilling to accept substantial risks of harm from taking TPT. Consistent and comprehensive 
reporting of safety outcomes is critical for evaluating the performance of TPT regimens. 
Consistent measurement of safety outcomes between intervention and control regimens is 
recommended in most circumstances. Documenting AEs is important to assess treatment 
acceptability and to balance the risks of novel regimens against their potential benefits. 
Potential long-term impacts of AEs are also important; AEs that reduce treatment adherence 
will affect their effectiveness.

See Section A6.1.6 for more background on safety outcomes

Key message #6 
Use harmonized, comprehensive safety outcomes
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3.1.7 Tolerability outcomes 

The United States Food and Drug Administration defines drug tolerability as 
the degree to which overt adverse effects can be tolerated by patients (50). 
Measures of tolerability should be reported and include, as a minimum, detailed 
reporting on interruption and discontinuation of a regimen or individual 
drug and reporting on all AEs of Grades 1–2. Additional qualitative studies 
to capture any challenges with tolerability would be valuable. If available, 
a validated PRO measure of tolerability should be used (51). However, the 
systematic review of recent Phase 3 and 4 clinical trials on TPT found that 
only a few of the 46 included studies reported PROs through substudies (see 
Annex 7). In pragmatic trials, differences in tolerability between compared 
regimens may affect the effectiveness outcome, owing to nonadherence to 
a regimen that is poorly tolerated. Hence, evaluating effectiveness could be 
an additional or alternative way to assess differences in tolerability.

Why this is important: The tolerability profile of a given drug or regimen is important 
to patients. It is just as important for GDGs to assess tolerability as efficacy and safety 
because tolerability largely determines adherence to TPT, which in turn determines TPT 
success or failure. Tolerability is a key characteristic considered by GDGs because it has a 
direct impact on treatment uptake and risk of treatment discontinuation. It is particularly 
important to capture measures of tolerability for participants in closely managed trials, 
where the level of support provided to help participants adhere to treatment is well above 
that which can be provided in routine care settings in high-burden countries.

See Section A6.1.7 for more background on tolerability outcomes

Key message #7 
Characterize the tolerability of the TPT regimens
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3.1.8 Acquisition of drug resistance

M. tuberculosis, as well as the complex community of bacteria comprising 
the human microbiome, may develop resistance to component antibiotics 
as a result of TPT. Some recommended TPT regimens also include a broad-
spectrum antibiotic, such as levofloxacin (Lfx). Where possible, the TB drug 
resistance profile should be measured and reported for specimens collected 
from the patient who is the likely source of TB and from a contact at the time 
they develop incident TB. Where the two isolates are genotypically matched, 
paired comparisons of resistance between the two can demonstrate 
acquired resistance. Whole genome sequencing can help verify the clonality 
of the strains and identify the appearance of new mutations in M. tuberculosis 
induced by exposure to a drug in the TPT regimen. Changes to the human 
microbiome as a result of TPT can be complex and may include changes to 
bacterial diversity, as well as the acquisition of resistance. Efforts should be 
made to obtain an antibiogram on the M. tuberculosis strain in a trial participant 
who develops TB after taking TPT, for comparison with the source patient. 
Reporting results from the monitoring of drug resistance acquisition during 
trials enhances messaging about the risks associated with TPT.

Why this is important: Even though the evidence is scarce, the concern that TPT may 
cause drug-resistant TB is prevalent among health care workers (52), and this is a known 
barrier to TPT implementation. This risk should be minimized when TB is carefully excluded 
before initiating TPT. However, the acquisition of drug resistance while on TPT is infrequently 
reported in studies. Having data on the risk of M. tuberculosis and other bacterial flora 
acquiring drug resistance from TPT will enable a better comparison with other established 
risk factors and more trustworthy assessment of the benefit-to-harm balance of TPT.

See Section A6.1.8 for more background on acquisition of drug resistance

Key message #8 
Characterize the acquisition of drug resistance during TPT
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3.1.9 Treatment duration

Where everything else is equal, shortening TPT duration is advantageous 
to both the individual and the health system. Shorter TPT can improve 
convenience and minimize the duration of AEs and drug–drug interactions (53). 
It can also save health systems costs for treatment, adherence support 
and monitoring, although novel regimens may be expensive initially. 
Nonetheless, people on treatment may not necessarily value a shorter 
regimen (e.g. if it is less tolerable). Outcomes that are typically included in 
the GRADE evidence profile (see Annex 1) do not provide a direct, quantified 
indication of the effect of regimen duration on key outcomes. As a result, 
GDGs commonly draw inferences from the overall rate of AEs and treatment 
adherence and completion, all of which are likely to be adverse with longer TPT 
duration (54). Better metrics are therefore needed to express the cumulative 
effect of treatment shortening, including pill burden and indirect costs.

Why this is important: Over the past 50 years, the duration of TPT regimens has reduced 
from 9–12 months to 1–4 months, based largely on evidence from noninferiority trials of 
efficacy and safety (54). It is typically expected that a shorter treatment duration would 
enhance adherence and thus improve the effectiveness of treatment. However, the potential 
benefits of shorter TPT duration for patients are not captured by traditional measures of 
efficacy and safety in clinical trials. If a trial shows noninferior efficacy and safety for a 
regimen that is shorter than the SOC, but no apparent benefit of duration shortening on 
efficacy or safety outcomes is directly observed in programmatic settings, the magnitude of 
the added value is uncertain (55). It then becomes challenging to weigh the putative benefits 
against potential downsides of a shorter TPT regimen (e.g. increased cost). Therefore, clear 
and explicit quantification of the benefits of TPT shortening is preferable. More pragmatic 
trials or more direct ways to capture patients’ experiences (e.g. via PROs) could overcome 
this challenge (56).

See Section A6.1.9 for more background on treatment duration

Key message #9 
Measure the added value to health outcomes of shortening the 
regimen duration
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3.1.10 Duration of follow-up

Participants in both intervention and comparator arms should be followed 
up for an equivalent period; this is typically 24 months after TPT initiation 
or at least 12 months after completion of TPT with the longest regimen 
under evaluation. In high transmission settings, extended follow-up may 
capture the increased likelihood of reinfection after randomization in both 
intervention and comparator arms. The time point for analyses of efficacy 
outcomes should be based on this fixed duration (i.e. equal total follow-up 
from time of randomization between intervention and control) to avoid 
immortal time bias, a form of bias that arises when not all individuals have a 
similar chance of having the outcome of interest (57). Retention of participants 
is important to avoid missing or misclassifying incident TB after TPT, which is 
an uncommon event and may not be equally distributed between those who 
do and do not attend follow-up.

Why this is important: Post-treatment outcomes usually determine differences in the 
efficacy of regimens. Shorter periods of post-treatment monitoring and lower retention 
of participants in follow-up are likely to decrease confidence in the evidence of efficacy, 
particularly in noninferiority comparisons and when duration of the novel TPT regimen 
is shorter than that for SOC. For TPT in particular, long-term follow-up data help assess 
the durability of protection provided by different regimens. Sufficient follow-up time 
is thus required to determine if TPT has been effective and has programmatic value. 
Extended follow-up can show differences in efficacy that may not be apparent in shorter-
term assessments. As these events are expected to be rare, capturing them as completely 
as possible is critically important. The approach of assessing outcomes after a fixed duration 
from randomization aligns with recommendations from regulatory authorities and is 
typically conservative, favouring longer control regimens (58).

See Section A6.1.10 for more background on duration of follow-up

Key message #10 
Ensure sufficient follow-up of participants



Guidance on evidence generation on new regimens for tuberculosis preventive treatment34

3.1.11 Sample size and statistical issues

Meeting certain statistical criteria (e.g. statistical significance or noninferiority) 
is not sufficient for decision-making in WHO guideline development. Instead, 
the magnitude of effects (see Section 2.6.1), how different outcomes are 
valued (see Section 2.3) and the precision of estimates (see Section 2.4.4) are 
what matter during the assessment of benefits and harms. When determining 
the sample size of a trial, it is important to consider the desired level of 
precision for all critical outcome measures (see Sections 3.1.5–3.1.7), not just 
for the primary (composite) outcome on which the trial hypothesis may have 
been based. It is useful to aim for a level of precision that avoids downgrading 
the certainty of evidence by more than one level.

Why this is important: It is sometimes assumed that meeting the protocol-defined criteria, 
such as statistical significance or noninferiority, equates to having sufficient evidence to 
support strong recommendations for an intervention. This is not generally true because, 
for example:

•	 the GDG considers evidence beyond the benefits and harms;
•	 statistical criteria are typically protocol-defined for only some of the outcomes (e.g. 

they may be limited to efficacy outcomes and not reported for safety outcomes or the 
acquisition of drug resistance); and

•	 using a single P value or any other arbitrary measures or boundaries to dichotomize 
estimates of effects as being either “present” or “absent” is generally discouraged (59).

Although any clinical trial must justify its chosen sample size on its own terms, it often 
does not provide sufficient evidence for a strong recommendation (although it is possible). 
This is because of the desirability of reproducing findings in different settings, potential 
limitations in sample size and power, risk of biases such as selection bias, and a lack of 
generalizability to all subpopulations. The traditional regulatory “two-trial rule” has not been 
applied in TPT policy-making in the way it has been in other therapeutic areas, as conducting 
multiple trials can be infeasible, and other relevant research, such as evidence of safety and 
tolerability in other populations, may provide sufficient supporting data for a GDG to make 
a recommendation. Thus, if the only available trial is not large enough to adequately address 
most or all critical outcomes, additional data, preferably from additional randomized trials or, 
in the absence of trials, high-quality observational studies, may be needed to strengthen 
GDG recommendations.

See Section A6.1.11 for more background on sample size and statistical issues

Key message #11 
Ensure sufficient sample size to achieve precise estimates for 
critical outcomes
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3.1.12 Analysis and reporting

Trial findings should be reported according to relevant Consolidated Standards 
of Reporting Trials (CONSORT) guidelines, and the full trial protocol, statistical 
analysis plan and trial report should be published. Analyses should be 
provided for all the outcome measures listed in Annex 6 (see Sections A6.1.15 
and A6.1.16), with estimates provided within each arm, and risk ratios and 
risk differences between arms (including 95% CIs). Subgroup analyses should 
be provided, stratified by variables that are known to be important predictors 
of treatment outcome. Analyses should be based on a harmonized approach 
of defining outcomes, analysis populations and estimands. Sensitivity analyses 
for possible alternative definitions appropriate to the trial question should 
be conducted and presented. Additional details on each outcome should be 
reported (e.g. cause of death, separate analyses for failure, and available 
information on those lost to follow-up).

Why this is important: Complete and transparent reporting is a prerequisite for a full 
and adequate understanding and assessment of available evidence. Publication of full 
trial protocols and statistical analysis plans (with confidential information redacted 
as necessary) allows a complete understanding of methods. Analyses of disaggregated 
outcome measures are the basis for evaluating the balance of benefits and harms during 
WHO guideline development, even if the number of events for certain outcomes is small. 
Stratified analyses (e.g. by age, HIV status, country, body mass index, measures of 
bacteriological burden or extent of lung damage) are important to confirm that regimens are 
safe and effective for key population subgroups, although it is best to be cautious and avoid 
overinterpreting subgroup analyses, owing to problems with smaller sample sizes (60–63). 
Definitions of outcomes, analysis populations and estimands vary across trials (61–63), which 
affects the ability to compare or combine estimates across different trials. Sensitivity analyses 
should be carried out because they support a better understanding of the extent to which 
results depend on critical assumptions or analytical approaches.

See Section A6.1.12 for more background on analysis and reporting

Key message #12 
Provide detailed analyses for each outcome
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3.1.13 Data sharing

De-identified individual participant data (IPD) should be made widely available. 
This should preferably be done using established data repositories where data 
can be found and obtained through secure and standardized processes, such 
as the global individual patient data platform for TB treatment supported 
by WHO (64). Creation of a similar platform for TPT could provide benefits 
to researchers, such as enabling a more granular approach to analysis and 
adjustment and, in the case of observational data from programmatic settings, 
an understanding of feasibility and barriers for TPT interventions in the field.

Why this is important: Making de-identified IPD publicly available facilitates IPD meta-
analyses and other research to gain further insight into and understanding of TBI. Providing 
open and equitable but secure access to trial data offers the greatest opportunity for learning 
and is in the spirit of open data (65). Public data repositories can facilitate data sharing, 
dissemination and access to enable further research using existing data (66, 67).

See Section A6.1.13 for more background on data sharing

3.1.14 Nonrandomized studies 

Where there are gaps in randomized evidence, available evidence from large 
longitudinal observational cohorts with high-quality data collection methods 
may be of value. Analyses should be conducted using modern epidemiological 
approaches that explicitly aim to address causal questions, to minimize bias, 
and assumptions should be transparently outlined. The results should be 
carefully interpreted in the context of other relevant existing direct or indirect 
randomized evidence.

Why this is important: Some aspects of TPT may not have been evaluated in randomized 
trials and therefore rely on NRS. This is the case for drug safety, given that AE monitoring 
in trials is generally insufficient to detect rare events of significance. It is therefore useful 
to focus operational research on surveillance of unexpected safety concerns under 
programmatic conditions. GDGs may consider observational data from cohort studies 
where trials are not conducted because of a lack of clinical equipoise or because ethical 
considerations preclude conducting a trial in a certain population or setting. These studies 
also shed light on the practicalities and feasibility of implementation under programmatic 
conditions (68). When interpreting nonrandomized data, potential sources of bias need to 
be identified, considered and accounted for in statistical analyses (15, 69–71).

See Section A6.1.14 for more background on NRS

Key message #13 
Share individual participant data

Key message #14 
Analyse and report nonrandomized studies carefully
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3.1.15 Extrapolation to excluded populations

Inclusivity and direct evidence of the effectiveness of TPT for populations of 
interest are generally preferable. However, extrapolation of trial results to 
excluded populations can be justifiable and may allow recommendations to 
be extended to such populations. Additional information that could allow a 
GDG to extrapolate findings beyond the study population of the trial would 
be helpful (e.g. knowledge about the use of a drug in children or people 
with comorbidities). The possibility of extrapolation should be considered 
carefully at an early stage when planning a trial, to include any ancillary 
studies that may be needed. 

Why this is important: Direct evidence of the effectiveness of TPT in a given population 
avoids lowering of the certainty of evidence for indirectness. Although it is not always possible 
to have all population subgroups included in a study, having a means to extrapolate results 
to the wider population who could benefit can enable NTPs to apply TPT regimens to the 
most eligible populations. Guidance from regulatory authorities suggests that evidence of 
efficacy from trials in adults may be extrapolated to children; only studies to determine the 
appropriate dose, safety and tolerability among children may be needed (72).

See Section A6.1.15 for more background on extrapolation to excluded populations

3.1.16 Pharmacokinetic studies

Drug dosing recommendations for TPT require evidence from pharmacokinetic 
(PK) studies conducted in the target populations for whom the treatment 
will be recommended. Ideally, PK data on novel TPT regimens should be 
generated within the study population of trials that evaluate the efficacy 
of the drugs. Adequately powered PK studies are also recommended when 
data are lacking among specific populations, such as older people, children, 
pregnant and lactating women, and people with HIV who are naïve to or 
already on antiretroviral therapy. Such studies can also facilitate understanding 
of concerns related to drug–drug interactions, particularly when using 
a rifamycin-based regimen. However, a systematic review of recent Phase 3 
and 4 clinical trials on TPT (see Annex 7) found that only four of the 46 studies 
reported PK data for the study drugs.

Key message #15 
Formulate a strategy for extrapolation of evidence to excluded 
populations

Key message #16 
Consider pharmacokinetic studies alongside trials evaluating 
novel drugs 
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Why this is important: PK studies provide information about the appropriateness of drug 
dosing for TPT regimens by weight band, informing implementation guidance. 

See Section A6.1.16 for more background on PK studies

3.2 Guidance on generating evidence on values, 
resources required, cost–effectiveness, equity, 
acceptability and feasibility
Deliberations on the remaining EtD criteria (values, resources required, cost–effectiveness, 
equity, acceptability, and feasibility) should be informed by research evidence on 
these criteria because they are all pertinent to the direction, strength and wording of 
WHO recommendations. Having evidence available on these criteria is particularly important 
if the evidence on desirable and undesirable effects suggests that, on balance, neither 
the intervention nor the comparator would be favoured (i.e. they appear to be equivalent 
in terms of benefits and harms), as may be the case in successful noninferiority trials. In 
such situations, it may be possible to determine which regimen should be prioritized based 
on careful assessment of values, resources required, cost–effectiveness, equity, acceptability 
and feasibility.

Often, there is little or no evidence available to inform judgements about these EtD criteria, 
which can be challenging for the GDG. Trialists should therefore consider collecting evidence 
on these criteria alongside trials; even general, overarching findings may be useful or broadly 
applicable to the guideline development process.

3.2.1 Values

Values affect the weighting of desirable and undesirable effects, thereby 
potentially modifying a recommendation based on the balance of effects 
derived from clinical trial evidence (see Sections 2.3 and 2.6.1). Better data 
from quantitative and qualitative studies about how different stakeholders 
(especially people receiving TPT, but also health care providers and policy-
makers) value different outcomes would make it easier to incorporate this 
information more explicitly into GDG processes. Having more direct evidence 
on the relative importance that people with TBI place on the different 
health outcomes considered by GDGs would be valuable. The strength of a 
recommendation can also be influenced when there is uncertainty about how 
those affected by an intervention value its outcomes. Various types of studies 
can be employed to this end, embedded in or run independently of trials, and 
the results should be synthesized in a systematic review (73–75).

Why this is important: Judgements about the balance of effects depend not only on the 
magnitude of the effects but also on the importance of outcomes. For example, a small 

Key message #17 
Conduct research on values (i.e. the relative importance people 
place on health outcomes)
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positive effect on an outcome that is of the highest importance to stakeholders may outweigh 
a larger negative effect that is seen as less important.

See Section A6.2.1 for more background on values

3.2.2 Resources required 

Data should be collected on total TPT costs to both the health system 
and patients. A systematic review of recent Phase 3 and 4 clinical trials on 
TPT (see Annex 7), which was conducted to inform this GEG, found that only 
two of the 46 included studies (4%) reported health care costs associated 
with TPT interventions. Health system costs include not only the drugs but 
also other components of TPT provision (e.g. staff salaries during outpatient 
visits and testing for TBI). Patient costs, including out-of-pocket expenses, 
travel, time lost, income disruption and costs associated with managing side-
effects, are important determinants of the acceptability and completion 
of TPT. It can be useful to gather evidence on the resources required to 
deliver both the intervention and comparator arms directly within a trial. 
This can help to quantify the financial burden to patients and the budget 
impact for implementers. Costs typically vary significantly between settings. 
Therefore, where possible, costs should be measured across multiple 
settings so that the findings are broadly representative and can inform 
global recommendations.

Why this is important: The resources required to implement a TPT regimen may affect the 
strength of a recommendation. If costs are high, the strength of the recommendation may be 
downgraded to “conditional” (see Table 2.3). The cost of an intervention significantly affects 
its adoption, even if there is a WHO recommendation for its use. Many NTPs struggle to 
implement expensive TPT regimens on a large scale, even if those regimens are considered 
“cost–effective”. Regimens with novel drugs are often more expensive than the SOC regimen. 
It is important that any evidence of potential savings with new regimens, such as by reducing 
the number of clinic visits or avoiding the need for medication to treat adverse drug reactions, 
is presented to the GDG (76).

See Section A6.2.2 for more background on resources required 

3.2.3 Certainty of evidence of required resources
The certainty of evidence concerning required resources is appraised using the same 
criteria as for health outcomes (see Section 2.4). Evidence of actual resource use is generally 
preferable to indirect estimates of the costs of those resources because the certainty that 
a TPT regimen is associated with high or low resource requirements will have a bearing on 
the strength of the recommendation and trustworthiness of resource data (77).

See Section A6.2.2 for more background on certainty of evidence of required resources

Key message #18 
Gather evidence on the resources required to deliver the TPT 
regimen
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3.2.4 Cost–effectiveness

Cost–effectiveness analyses (CEAs) combine estimates of costs associated 
with resource use (e.g. staff time, consultation time, diagnostic tests 
and medicines) with estimates of health effects (e.g. reductions in the 
incidence of TB), providing additional value to support policy-making. 
Uncertainties and variability in health effects, health system costs, resources 
used and willingness-to-pay thresholds all need to be carefully considered. 
Sensitivity analyses can evaluate the impact of varying key costs and clinical 
parameters on the cost–effectiveness of a new TPT regimen.

Why this is important: CEAs can inform GDG decisions by evaluating the incremental costs of 
a new TPT regimen (against the SOC) per unit of health improvement. In situations where the 
costs of an effective novel intervention that can improve outcomes exceed those of the SOC, 
a formal CEA can have an important influence on the strength of the recommendation. 
Alongside considerations of resource use (see Section 3.2.2), a CEA will influence the 
prioritization of an intervention (e.g. a new TPT regimen) by a programme with constrained 
financial resources. 

See Section A6.2.3 for more background on cost–effectiveness

3.2.5 Equity

The following steps are proposed for a trial to evaluate the impact of a TPT 
intervention on health equity. 
•	 Identify populations who may experience inequities as a result of a TPT 

intervention and determine their baseline risks for outcomes of interest. 
•	 Collect demographic, socioeconomic and clinical data to assess the 

representation of vulnerable groups. 
•	 Expand eligibility criteria to enrol traditionally underrepresented groups 

(e.g. children, pregnant women). 
•	 Identify real-world barriers, preferences and delivery strategies for 

implementers (e.g. supply chain gaps, staff attitudes) and individuals (e.g. 
stigma, language, entitlements, transport).

•	 Analyse and report indicators reflecting equity, such as the differential 
impact of the intervention by sex or socioeconomic status. 

Results from such analyses can help GDGs assess potential health inequities 
associated with the introduction of a TPT intervention, including how the 
intervention may affect these inequities or introduce new ones (78, 79).

Key message #19 
Carry out cost–effectiveness analyses 

Key message #20 
Investigate the impact on health equity
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Why this is important: TBI disproportionately affects certain high-risk populations. 
Identifying inequities in access to TPT helps identify potential barriers to TPT provision 
in these populations and guides the development of strategies to improve availability 
and uptake across all subgroups. Some TPT interventions, such as those that consume 
more resources, may increase the benefit for some groups at the expense of others. WHO 
guidelines should support measures that enable fair provision of care according to the needs 
of all populations. Guidelines can play a crucial role in promoting health equity for populations 
who are vulnerable or marginalized by explicitly considering how recommendations may 
affect them. For example, less complex interventions that could be widely implemented and 
made accessible to all populations, including remote, underserved or other marginalized 
groups at high risk of TB, are typically more likely to increase equity. Other approaches that 
may improve equity include streamlining care pathways, improving drug-safety monitoring 
for those at risk of toxicity and developing strategies to strengthen drug supply chains or 
drug storage.

See Section A6.2.4 for more background on equity

3.2.6 Acceptability

Acceptability is a multifaceted concept that has been defined as “the extent to 
which people delivering or receiving a healthcare intervention consider it to 
be appropriate, based on anticipated or experienced cognitive and emotional 
responses to the intervention” (80). Characteristics of TPT interventions 
that often affect acceptability include the health outcomes themselves, 
uncertainties about efficacy, the duration of the regimen, pill burden, 
the possibility of coformulation to reduce pill burden, dosage form 
(e.g. dispersible formulations for children) and route of administration, 
dosing frequency, palatability, adherence monitoring requirements, costs, 
drug-safety monitoring procedures, drug–drug interactions and broader 
forms of treatment support needs (e.g. community, institutional and 
household supports). Surveys of key stakeholders can provide helpful direct 
or indirect evidence about the acceptability of a novel intervention. Such 
surveys can describe the intervention and key components and can ask direct, 
comparative questions about their acceptability compared with the current 
SOC in the same way as this question is posed in the EtD framework during 
guideline development (see Annex 3).

Why this is important: The characteristics of a TPT intervention affect its acceptability 
to patients, policy-makers and providers. Where an intervention is not acceptable to patients, 
they will refuse to use it or will not adhere to it in the intended manner; if it is not acceptable 
to policy-makers, it will not be taken up by NTPs and other providers of TPT; and if it is not 
acceptable to health care providers, they will hesitate to use it if they have alternative options.

See Section A6.2.5 for more background on acceptability

Key message #21 
Investigate the acceptability of the intervention
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3.2.7 Feasibility

The feasibility of an intervention refers to the likelihood that it can be 
carried out appropriately in a particular context. Considerations regarding 
feasibility are often based on barriers to implementation (81). Characteristics 
of TPT interventions that often affect feasibility include drug availability, 
drug procurement and supply chains, infrastructural requirements (e.g. 
for interferon-gamma release assay testing, health worker support), complexity 
of patient pathways, drug–drug interactions, drug-safety monitoring, 
adherence monitoring, dosing frequency, the number of component drugs, 
drug stability and shelf life, and the possibility of fixed-dose combinations 
and child-friendly formulations. Potential barriers to implementation, from 
the perspective of patients, providers and policy-makers, should be measured 
directly through stakeholder surveys, qualitative research or other methods. 
Ideally, evidence should also be generated on how these barriers can 
be overcome. 

Why this is important: The feasibility of implementing a novel TPT regimen can have 
important implications for its uptake by countries. Logistical considerations relating to 
implementing a novel TPT regimen will determine whether barriers to implementation can be 
overcome in most or all settings. Evidence related to feasibility and how potential challenges 
can be dealt with plays an important part in the guideline development process, as well as 
in the formulation of operational guidance.

See Section A6.2.6 for more background on feasibility

3.3 Role of qualitative research in evidence generation for 
TPT
Participant preferences play an important role in decisions about whether treatment 
should be given for TBI. Participants may conclude that uncommon but serious risks, or 
common low-grade toxicity, may not be acceptable when weighed against their risk of 
developing TB disease. For this reason, nested studies evaluating participant values and 
preferences can provide important information for GDGs. 

Qualitative data may provide additional evidence to answer questions posed by GDGs. 
In particular, qualitative research may contribute to evaluating the EtD criteria of values, cost–
effectiveness, equity, acceptability and feasibility. Qualitative evidence can be particularly 
relevant if there is: 

•	 a desire to understand the participants’ perceptions of the balance between risks and benefits;
•	 no quantitative research informing certain EtD criteria of interest; 
•	 a requirement to understand what participants think about certain aspects of treatment, 

such as formulation, adherence monitoring, drug palatability or treatment monitoring; or
•	 a need to understand implementation barriers or feasibility issues from the perspectives 

of other stakeholders, including health care workers and NTP managers.

Key message #22 
Investigate the feasibility of the intervention
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Qualitative evidence concerning an intervention or context that is similar to the one of 
interest (e.g. patient opinions about the acceptability of similar regimens) can be provided 
to the GDG as indirect evidence. Case study 1 illustrates the value of qualitative research 
involving policy-makers, clinicians and patients in forming recommendations for Lfx to 
prevent drug-resistant TB (Box 3.1).

Box 3.1. Case study 1

A World Health Organization (WHO) guideline development group (GDG) assessed 
the use of levofloxacin (Lfx) to treat tuberculosis (TB) infection among people at high 
risk of multidrug-resistant and rifampicin-resistant tuberculosis (MDR/RR-TB) (2). A 
qualitative survey was conducted in 30 high-burden MDR/RR-TB countries to assess 
the feasibility of the programmatic use of Lfx for TB preventive treatment (TPT) among 
contacts of MDR/RR-TB cases (82). This qualitative survey aimed to evaluate the feasibility, 
affordability, participant acceptance and impact on equity of Lfx. 

The study found that national TB programme (NTP) managers considered Lfx to 
be affordable, and half of the respondents believed programmatic implementation could 
be achieved without additional resources. Many managers felt this intervention would 
promote equity. However, about one quarter were concerned that implementing TPT 
for MDR/RR-TB might divert resources from existing services. Stakeholders, including 
doctors and NTP managers, also raised concerns about potential increases in Lfx 
resistance and possible strain on funding and resources from scaling up.

The qualitative survey highlighted important factors influencing household contacts’ 
decisions about accepting TPT. A small group of individuals made firm decisions based 
on personal beliefs about preventive medicine, without weighing the specific benefits 
and risks of TPT. In addition, trust in the health care system, medical research and health 
professionals strongly influenced perceptions of TPT’s risks and benefits; these factors 
are largely beyond the control of trial designers and regimen developers.

Overall, the survey results, presented to the WHO GDG, reflected generally positive views 
about treatment. These findings contributed to the strong recommendation issued in 
favour of the regimen.

Annex 8 provides more details on the role of qualitative research in supporting WHO 
policy development, as well as approaches and methods of qualitative and mixed-
methods research.
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4. Other WHO processes

4.1 WHO prequalification 
Problems with the quality of medicines and their supply led to the creation of the WHO 
medicines prequalification (PQ) process in 2001. The PQ process aims to ensure that 
key health products (diagnostics, medicines, vaccines, immunization-related equipment 
and devices, and vector control products) for high-burden diseases meet global standards 
of quality, safety and efficacy or performance. The aim is to optimize the use of health 
resources and improve health outcomes.

At WHO, the Prequalification Team – Medicines (PQT/MED) ensures that finished pharmaceutical 
products (FPPs) and active pharmaceutical ingredients (APIs) are safe, effective and meet 
internationally accepted stringent quality standards. This section briefly describes PQT/MED 
activities and provides references for further information.

For TPT, multiple medicines and formulations are available and recommended by WHO, 
including isoniazid, rifampicin and rifapentine, as well as Lfx for contacts of multidrug-
resistant and rifampicin-resistant TB. Child-friendly and fixed-dose combination formulations 
are also prequalified to support treatment in various populations. The WHO PQT/MED plays 
a key role in ensuring the quality of these medicines by prequalifying both APIs and FPPs 
for TPT. The PQ process offers two pathways: either full assessment of a generic product or 
an abridged assessment for innovator or generic products already approved by a stringent 
regulatory authority (hereafter referred to as a WHO listed authority [WLA]). The primary 
mandate of PQT/MED in the area of TPT is to prequalify generic medicines or alternative 
formulations that have been recommended in WHO guidelines, thereby expanding access 
to high-quality, safe and effective TPT globally.

Key PQ activities for medicines are: 

•	 assessment of product dossiers (for FPPs or master files and for APIs); 
•	 inspection of manufacturing and clinical sites; and 
•	 organization of quality control testing of products.

This information, in conjunction with other procurement criteria, is used by the United 
Nations and other procurement agencies to make purchasing decisions regarding medicines. 
Further information can be found on the WHO website and elsewhere (64, 72, 83). 

An essential prerequisite for PQ of a medicine is an indication that the class of medical 
product and the specific product (dosage strength, formulation and administration route) 
are of public health value, as judged by the relevant WHO technical department (i.e. the 
disease programme). This assessment is usually based on a recommendation for use in WHO 
guideline documents that have undergone quality oversight through the WHO Guidelines 
Review Committee or inclusion in the Essential Medicines List (EML). For a product to be 
eligible for submission to PQT/MED, it must be included in an invitation for expression 
of interest (EOI). The EOIs are publicly available on the PQT/MED website; they are living 
documents that are revised by the corresponding WHO technical department as necessary. 
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Pre-submission meetings are mandatory for new applicants to PQT/MED; specific details 
of requirements and expectations are provided in these meetings or in other advisory 
type meetings. PQT/MED is ready to respond to questions regarding the development of 
products that reflect unmet medical needs in relation to WHO’s priorities.

For generic medicines, efficacy and safety will generally be documented by a bioequivalence 
study (or a biowaiver in certain circumstances). In most cases, therefore, clinical efficacy 
studies will not be needed for PQ of generic medicines. PQT/MED covers a range of 
disease areas; hence, there is minimal specific PQT/MED-oriented guidance on clinical studies 
for specific diseases or product classes. The standards used to evaluate APIs and FPPs, and 
their manufacturing sites, are based on the principles and practices agreed by the world’s 
leading regulatory agencies and as adopted by the WHO Expert Committee on Specifications 
for Pharmaceutical Preparations. PQT/MED also provides advice regarding the development 
of new products or already invited products intended for additional indications or uses. This 
advice is given via WHO’s Coordinated Scientific Advice (CSA) procedure, jointly with the 
corresponding disease programme.

PQT/MED organizes annual quality assessment training of regulators and annual quality 
workshops for manufacturers. It provides advice within the framework of its guidelines, 
including review of bioequivalence protocols, but owing to conflict of interest, PQT/MED 
cannot provide technical assistance to manufacturers (there is a separate unit within WHO 
that offers technical assistance).

For a prequalified product, the assessment and inspection reports can be shared with 
national regulatory authorities to facilitate national registration via the so-called Collaborative 
Registration Procedure. WHO also prequalifies quality control laboratories (QCLs) – specifically 
QCLs that carry out chemical and microbiological testing of medicines – but this is an activity 
outside of the remit of PQT/MED.

Manufacturers of medicines are encouraged to contact PQT/MED early for guidance if a 
submission is planned.

•	 PQT/MED is available to provide technical and scientific advice to manufacturers and 
clinical research organizations (84).

•	 Pre-submission meetings are mandatory for all new applicants; the goal is to help 
the applicant resolve critical issues before submission (85). A pre-submission meeting 
allows PQT/ MED to have an overview of the product and to ensure that the applicant is 
on the right track, provide general guidance on how to proceed and provide guidance 
on identified issues that should be dealt with before submission. At the same time, the 
meeting is an opportunity for the applicant to introduce and discuss the intended dossier, 
raise questions and gain valuable feedback, and address issues before submission.

4.2 Expert Review Panel 
The Expert Review Panel (ERP) procedure is a transitional process for much-needed medicines 
that are undergoing PQ or that are not yet authorized by a WLA. The ERP is a group of 
independent experts that reviews the risks and potential benefits associated with the use of 
FPPs and makes recommendations to the Global Fund to Fight AIDS, Tuberculosis and Malaria 
(Global Fund) on their use. WHO oversees the selection of the experts and hosts the panel. 
Manufacturers are invited to submit their products for ERP evaluation upon publication 
of a request for EOIs. Invitations are published as either round calls, which occur each 
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semester and have a submission deadline, or ad hoc with no specified deadline. Invitations 
are published on the website of the Global Fund (86), where further information can be found. 
Each individual invitation details the specific documents to include in a submission.

4.3 WHO model lists
The WHO Model List of Essential Medicines and Model List of Essential Medicines for Children 
are updated and published every 2 years. These lists are intended as a guide for countries or 
regional authorities to adopt or adapt into national EMLs, in accordance with local priorities 
and treatment guidelines for the development and updating of national EMLs. Selection 
of a limited number of medicines as essential, taking into consideration national disease 
burden and clinical need, can lead to improved access through streamlined procurement and 
distribution of quality-assured medicines, support more rational or appropriate prescribing 
and use, and lower costs for both health care systems and patients. Information for applicants 
preparing a submission for meetings of the WHO Expert Committee on Selection and Use 
of Essential Medicines is available from the WHO website (87). 

4.4 WHO CSA procedure
The CSA procedure is used for developers working on a well-defined specific product that 
will meet WHO conditions for scientific advice. Consequently, if the developer of a single 
product would benefit from an early-stage interaction with WHO to ask specific questions or 
receive feedback on their product development plan, the WHO CSA procedure is applicable. 
The CSA occurs based on a submission to WHO from a product developer. It follows an open 
submission process, with a clearly defined single entry point that is the WHO Science Division’s 
Research for Health Department. WHO’s advice to the product developer will be coordinated 
between one or more relevant technical departments and the PQT/MED through a formal 
and harmonized process. Further information about the scope and process is available on 
the WHO website (88).

4.5 WHO technical advisory groups
In addition to GDGs, WHO appoints technical advisory groups to provide expertise on key 
technical matters that are not usually included in sufficient detail in guidelines and that are 
important for implementation. An example is the Technical Advisory Group on dosing of TB 
medicines for adults and children, which revised TPT weight-band dosing (for the 3-month 
weekly rifapentine plus isoniazid regimen, based on PK data for children aged below 2 years) 
and made recommendations for dosing of Lfx in children, ahead of the 2024 update of the 
WHO TPT guidelines and operational handbook (89).

4.6 Development of WHO operational handbooks
When a GDG makes significant changes to recommendations for TPT, WHO may revise the 
operational handbook to accompany the new guidance. The handbook addresses issues of 
practical importance to NTPs, including dosing considerations, approaches to monitoring for 
toxicity and AEs of special interest (3). It also includes other implementation considerations, 
based on expert opinion and operational research. This operational guidance is often informed 
by the design of the trials on which the new guidance is based. The operational handbook 
may address issues that are raised as priorities by the GDG during the EtD review process.
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Annex 1. Example of a GRADE 
evidence profile

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system 
is an internationally recognized approach for rating the quality of evidence and grading the 
strength of recommendations in health care (1). GRADE evidence profiles display the ratings 
of the certainty of evidence, along with effect estimates, in standardized, transparent and 
informative tables, including the following key information for each critical outcome: 

•	 type and number of studies included (e.g. randomized trials, observational studies);
•	 an assessment of the certainty of evidence for each outcome, based on explicit criteria;
•	 the magnitude of the effect (both relative and absolute); and
•	 reasons for downgrading or upgrading the certainty of evidence.

Table A1.1 gives an example of an evidence profile for the PICO (population, intervention, 
comparator and outcome) question, “Should 6 months of levofloxacin versus another regimen 
or no tuberculosis preventive treatment be used for people who are household contacts 
of someone with multidrug-resistant and rifampicin-resistant tuberculosis?”. The table’s 
contents summarize the findings from a meta-analysis of individual participant data from 
two clinical trials presented to the guideline development group (GDG). The table presents 
quantitative estimates for each outcome of importance to the GDG. Common terms and 
concepts used in GRADE have been defined elsewhere (2).
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Table A1.1. Example of an evidence profile table, displaying five prioritized outcome measures with assessments of 
the certainty of evidence, together with event rates and effect estimates for each outcome 

Question: Should 6 months of Lfx versus another regimen or no TPT be used for people who are household contacts of someone with MDR/RR-TB?

Certainty assessment No. of patients Effect

No. of 
studies 

Study 
design

Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

6 months 
of Lfx

Other 
regimen 
or no TPT

Relative 
risk 

(95% CI)

Absolute 
(95% CI)

Certainty Importance

TB incidence (bacteriologically confirmed or clinically defined TB, TB-related death at 54 weeks)
2 Randomized 

trials
Not 

serious
Not serious Not serious Not serious None 8/1474 

(0.5%)
21/1483 
(1.4%)

0.38 
(0.17–0.86)

9 fewer 
per 1000 

(from 
12 to 2 
fewer)

High
Critical

Death (any cause)
2 Randomized 

trials
Not 

serious
Not serious Not serious Very 

seriousa
None 5/1476 

(0.3%)
4/1487 
(0.3%)

1.26 
(0.34–4.68)

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

Low
Critical

AEs of Grade 3 or above at least possibly related to study drug (TB-CHAMP, participants aged below 18 years; follow-up: 6 months plus 21 days)

1 Randomized 
trial

Not 
serious

Not serious Not serious Seriousb None 4/452 
(0.9%)

8/469 
(1.7%)

0.53 
(0.16–1.70)

8 fewer 
per 1000 
(from 14 
fewer to 
12 more)

Moderate
Critical

AEs of Grade 3 or above at least possibly related to study drug (V-QUIN, 97% of participants aged over 14 years; follow-up: 6 months plus 30 days)

1 Randomized 
trial

Not 
serious

Not serious Not serious Not serious None 10/960 
(1.0%)

2/962 
(0.2%)

5.26 
(1.16–23.95)

9 more 
per 1000 
(from 0 
fewer to 
48 more)

High
Critical
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Certainty assessment No. of patients Effect

No. of 
studies 

Study 
design

Risk of 
bias

Inconsistency Indirectness Imprecision Other 
considerations

6 months 
of Lfx

Other 
regimen 
or no TPT

Relative 
risk 

(95% CI)

Absolute 
(95% CI)

Certainty Importance

AEs of any grade leading to treatment discontinuation (follow-up: 6 months plus 21 or 30 days)

2 Randomized 
trials

Not 
serious

Not serious Not serious Not serious None 77/1412 
(5.5%)

12/1431 
(0.8%)

6.32 
(3.43–11.63)

45 more 
per 1000 

(from 
20 to 89 
more)

High
Critical

Treatment completion (opposite of discontinuation)

2 Randomized 
trials

Not 
serious

Not serious Not serious Not serious None 1078/1476 
(73.0%)

1233/1487 
(82.9%)

0.88 
(0.85–0.92)

100 
fewer 

per 1000 
(from 

124 to 66 
fewer)

High
Critical

Treatment completion (80% or more of doses taken by 6 months)

2 Randomized 
trials

Not 
serious

Not serious Not serious Not serious None 1092/1460 
(74.8%)

1248/1468 
(85.0%)

0.88 
(0.85–0.91)c

102 
fewer 

per 1000 
(from 

128 to 77 
fewer)

High
Critical

Emergence of additional fluoroquinolone resistance in TB strains

2 Randomized 
trials

Seriousd Not serious Seriouse Seriousf None Additional resistance to Lfx or other 
antimicrobials was not detected in any of 
eight strains from index–incident pairs in 

the V-QUIN trial that were tested with whole 
genome sequencingd

Very low
Important

Emergence of additional fluoroquinolone resistance in microbiome other than TB (e.g. gut flora) not measured

– – – – – – – – – Important

AE: adverse event; CI: confidence interval; Lfx: levofloxacin; MDR/RR-TB: multidrug-resistant and rifampicin-resistant tuberculosis; TB: tuberculosis; TB-CHAMP: Tuberculosis Child Multidrug-
Resistant Preventive Therapy trial; TPT: TB preventive treatment; V-QUIN: Levofloxacin for the Prevention of Multidrug-Resistant Tuberculosis in Vietnam trial.
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a 	We rated down two levels because the CI includes appreciable harm and appreciable benefit (RR: 1.26; 95% CI: 0.34–4.68). 
b 	We rated down one level because the CI includes appreciable harm and some benefit (RR: 0.53; 95% CI: 0.16–1.70). 
c 	Treatment completion in the Lfx arm was 86% in TB-CHAMP (placebo arm: 86%) and 70% in V-QUIN (placebo arm: 85%), 

with RRs of 1.00 (95% CI: 0.95–1.06) and 0.83 (95% CI: 0.79–0.87), respectively. 
d 	We rated down one level for risk of bias. The results are not from a randomized comparison. In V-QUIN, of the 43 people 

with presumed TB after randomization, 17 had laboratory-confirmed incident TB, in four of whom an isolate could not be 
recovered. Whole genome sequencing with drug-susceptibility test results were available for 8/13 people with confirmed 
TB. Of these, six were in the placebo arm and two in the Lfx arm. None had acquired resistance to Lfx. In TB-CHAMP, 
14 people in the placebo arm and seven in the Lfx arm developed TB, of whom seven and three, respectively, had 
confirmed TB. No results for Lfx susceptibility were available for the strains isolated. 

e 	We rated down one level for indirectness. Data were only available for V-QUIN; all strains were from individuals aged over 
15 years. 

f 	We rated down one level for imprecision due to the small number of samples and zero events.

References for Annex 1
1.	 Parmelli E, Amato L, Oxman AD, Alonso-Coello P, Brunetti M, Moberg J et al. GRADE evidence to 

decision (EtD) framework for coverage decisions. Int J Technol Assess Health Care. 2017;33:176-82 
(https://doi.org/10.1017/s0266462317000447).

2.	 Chapter 9. Glossary of terms and concepts. In: Schunemann H, Brozek J, Guyatt G, Oxman A, editors.  
GRADE handbook for grading quality of evidence and strength of recommendations. The GRADE 
Working Group; 2013 (https://gdt.gradepro.org/app/handbook/handbook.html#h.buaodtl66dyx).

https://doi.org/10.1017/s0266462317000447
https://gdt.gradepro.org/app/handbook/handbook.html#h.buaodtl66dyx
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Annex 2. GRADE evidence to 
decision framework: example of 
a summary of findings table

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence 
to decision (EtD) framework is a systematic and transparent approach to translating evidence 
into recommendations. It provides a structure for assessing benefits, harms, certainty of 
evidence and other key decision criteria, and it ensures that recommendations are informed 
by the best available evidence and aligned with stakeholder values and contextual factors. 
The GRADE EtD criteria organize population, intervention, comparator and outcome (PICO)-
derived evidence into a comprehensive decision-making process by evaluating key factors, 
such as problem relevance, clinical benefits and harms, certainty of evidence, and patient 
and societal values. They are also used to assess economic impact, equity, stakeholder 
acceptability and practical feasibility. This structured approach combines biomedical, 
economic and social considerations to produce clear, actionable recommendations that 
are both evidence-based and relevant to real-world health care settings.

The summary of findings table presents a concise overview of the key evidence considered 
in the development of a particular recommendation in the EtD framework. It highlights the 
critical outcomes, the certainty of the evidence, and the magnitude of effects for each outcome. 
It is intended to provide decision-makers and stakeholders with a transparent and accessible 
summary of the most relevant findings, to support an informed and balanced decision-
making process. Table A2.1 gives an example of a summary of findings table from an EtD 
process that led to a recommendation on the use of 6 months of levofloxacin as tuberculosis 
preventive treatment.

Table A2.1. Example of a summary of findings table, displaying five prioritized 
outcome measures with overall rating of the certainty of evidence, together 
with the baseline event rates and effect estimates for each outcome

Question: Should 6 months of Lfx versus another regimen or no TPT be used for 
people who are household contacts of someone with MDR/RR-TB?
Patients: people in contact with someone with MDR/RR-TB
Setting: outpatient
Intervention: 6 months of Lfx
Comparison: placebo
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Anticipated absolute effects
Outcomes No. of 

participants 
(studies) 

Certainty of 
the evidence 

(GRADE)

Relative effect 
(95% CI)a

Risk with other 
regimen or no 

TPT

Risk with 
6 months of Lfx

TB incidence 
(bacteriologically 
confirmed or clinically 
defined TB, TB-related 
death at 54 weeks)

2957 
 (2 RCTs) High

RR 0.38 
 (0.17 to 0.86)

14 per 1000 5 per 1000 
 (2 to 12)

Treatment completion 
(opposite of 
discontinuation)

2963 
 (2 RCTs) High

RR 0.88 
 (0.85 to 0.92)

829 per 1000 730 per 1000 
 (705 to 763)

Treatment completion 
(80% or more of doses 
taken by 6 months)

2928 
 (2 RCTs) High

RR 0.88 
 (0.85 to 0.91)b

850 per 1000 748 per 1000 
 (723 to 774)

Death (any cause) 2963 
 (2 RCTs) Lowc

RR 1.26 
 (0.34 to 4.68)

3 per 1000 3 per 1000 
 (1 to 13)

AEs of Grade 3 or above 
at least possibly related 
to study drug (TB-CHAMP, 
participants aged below 
18 years; follow-up: 
6 months plus 21 days)

921 
 (1 RCT) Moderated

RR 0.53 
 (0.16 to 1.70)

17 per 1000 9 per 1000 
 (3 to 29)

AEs of Grade 3 or above 
at least possibly related 
to study drug (V-QUIN, 
97% of participants aged 
over 14 years; follow-up: 
6 months plus 30 days)

1922 
 (1 RCT) High

RR 5.26 
 (1.16 to 23.95)

2 per 1000 11 per 1000 
 (2 to 50)

AEs of any grade leading to 
treatment discontinuation 
(follow-up: 6 months plus 
21 or 30 days)

2843 
 (2 RCTs) High

RR 6.32 
 (3.43 to 11.63)

8 per 1000 53 per 1000 
 (29 to 98)

Emergence of additional 
fluoroquinolone resistance 
in TB strains 

8 
 (2 RCTs)e

Very lowf,g,h

Additional resistance to Lfx or 
other antimicrobials was not 

detected in any of eight strains 
from index–incident pairs in the 

V-QUIN trial that were tested with 
whole genome sequencing

AE: adverse event; CI: confidence interval; GRADE: Grading of Recommendations Assessment, Development and Evaluation; 
Lfx: levofloxacin; MDR/RR-TB: multidrug-resistant and rifampicin-resistant tuberculosis; RCT: randomized control trial; 
RR: relative risk; TB: tuberculosis; TB-CHAMP: Tuberculosis Child Multidrug-Resistant Preventive Therapy trial; TPT: TB 
preventive treatment; V-QUIN: Levofloxacin for the Prevention of Multidrug-Resistant Tuberculosis in Vietnam trial.
a 	The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparator group and the relative 

effect of the intervention (and its 95% CI). 
b 	Treatment completion in the Lfx arm was 86% in TB-CHAMP (placebo arm: 86%) and 70% in V-QUIN (placebo arm: 85%), 

with RRs of 1.00 (95% CI: 0.95–1.06) and 0.83 (95% CI: 0.79–0.87), respectively.
c 	We rated down two levels because the CI includes appreciable harm and appreciable benefit (RR: 1.26; 95% CI: 0.34–4.68).
d 	We rated down one level because the CI includes appreciable harm and some benefit (RR: 0.53; 95% CI: 0.16–1.70).
e 	Out of 17 laboratory-confirmed incident TB strains.
f 	We rated down one level for risk of bias. The results are not from a randomized comparison. In V-QUIN, of the 43 people 

with presumed TB after randomization, 17 had laboratory-confirmed incident TB, in four of whom an isolate could not be 
recovered. Results were only available for 8/13 people with confirmed TB. Of these, six were in the placebo arm and two 
were in the Lfx arm. In TB-CHAMP, 14 people in the placebo arm and seven in the Lfx arm developed TB, of whom seven and 
three, respectively, had confirmed TB. No results for Lfx susceptibility were available for the strains isolated.

g 	We rated down one level for indirectness. Data were only available for V-QUIN; all strains were from individuals aged over 
15 years.

h 	We rated down one level for imprecision due to the small number of samples and zero events.
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Annex 3. GRADE evidence to 
decision framework: other criteria 
used to develop recommendations 

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) 
evidence to decision (EtD) framework contains a total of 12 criteria for the overall assessment 
of evidence. In addition to the summary of findings table (see Annex 2), the EtD process includes 
information on other characteristics that are critical to the formulation of recommendations. 
Table A3.1 gives an example of how these criteria were used during the development of 
recommendations for 6 months of levofloxacin as tuberculosis preventive treatment for 
household contacts of people with multidrug-resistant and rifampicin-resistant tuberculosis.

For this table, a meta-analysis of individual participant data from two clinical trials, 
Levofloxacin for the Prevention of Multidrug-Resistant Tuberculosis in Vietnam (V-QUIN) 
and Tuberculosis Child Multidrug-Resistant Preventive Therapy (TB-CHAMP), was evaluated 
by the guideline development group. Data from additional substudies of cost–effectiveness 
and pharmacokinetics, completed by both the V-QUIN and TB-CHAMP study teams, were 
used to inform the respective criteria of the EtD framework. Acceptability and feasibility were 
assessed through separate systematic reviews of evidence and surveys of both national 
tuberculosis programmes and affected populations. The V-QUIN study also provided data 
regarding the effects of levofloxacin on the gut and nasal microbiome.



Annex 3. GRADE evidence to decision framework: other criteria used to develop recommendations 61

Table A3.1. EtD criteria used to answer the question: “Should 6 months of 
Lfx versus another regimen or no TPT be used for people who are HHCs of 
someone with MDR/RR-TB?”

Problem
Is the problem a priority?
Judgement Research evidence Additional considerations
○	No
○	Probably no
○	Probably yes
●	 Yes
○	Varies
○	Don’t know

Drug-resistant TB is one of the most 
prominent causes of morbidity and 
mortality from an antimicrobial-resistant 
organism. Globally, there were an 
estimated 410 000 incident cases and 
160 000 deaths due to MDR/RR-TB in 2022. 
With recent advances in therapeutics and 
increased global access to more effective 
medication, treatment success has 
improved over time. However, it remains 
lower than for rifampicin-susceptible TB 
(63% for people starting treatment in 
2021). People with MDR/RR-TB may infect 
other individuals. It is thus important to 
take all measures possible to lower the 
risk of secondary cases of MDR/RR-TB. This 
includes the use of appropriate TPT with 
regimens of proven effectiveness. 

Key considerations expressed by GDG 
members when deciding that MDR/RR-TB 
is a priority problem and that measures to 
prevent it, such as TPT, are crucial were as 
follows. 
•	 The 2020 TPT guidelines included a 

recommendation for TPT for contacts 
of people with MDR/RR-TB that was 
conditional and based on evidence of 
very low certainty. The recommendation 
was not specific to any regimen, and its 
implementation since it was first published 
in 2017 has been poor. 

•	 Now that trial-based evidence for a defined 
treatment regimen has become available, 
it is more important to review the new 
evidence to assess the efficacy of the new 
regimen in preventing this formidable 
public health problem.

Desirable effects
How substantial are the desirable anticipated effects?
Judgement Research evidence Additional considerations
○	Trivial
○	Small
● 	Moderate
○ Large
○ Varies
○ Don’t know

See Annex 2 for GRADE summary of 
findings table.
A systematic review of studies published 
between June 2016 and September 2023 
identified three studies that assessed TB 
prevention (reduction in incidence) with 
FQ (alone or in combination with other 
TB drugs) and one study that assessed TB 
prevention with isoniazid. All four were 
observational studies with substantial risk 
of bias, notably selection bias. The three 
studies involving FQ did not detect any 
reduction in TB incidence with FQ use, 
compared with no TPT. The results from the 
systematic review and from the individual 
participant data for isoniazid could not be 
summarized in the GRADE table. 

Key considerations expressed by GDG 
members when making a judgement of 
moderate for desirable effects were as 
follows.
•	 The efficacy of Lfx in the trials was similar 

to that observed in other studies of TPT, 
although uncertainty was expressed 
regarding the durability of effect.

•	 The risk of MDR/RR-TB in an exposed 
person and the seriousness of the 
disease, with its high lethality, more 
complicated treatment and likelihood 
to relapse unless properly treated, are 
important considerations, regardless of the 
background risk of MDR/RR-TB in different 
contexts. Any intervention that can reduce 
this risk would be welcome.

•	 It was observed that the two outcomes 
presented here – TB incidence and TPT 
completion – are going in opposite 
directions, making judgement difficult, 
as the judgements for incidence and 
treatment completion may be different. 

•	 It was noted that the “number needed to 
treat” to prevent one incident case of TB 
was different in V-QUIN (193 [98–5495]) and 
TB-CHAMP (56 [30–389]). The decision was 
made based on the pooled data because 
separation by age (adults and children) 
would reduce precision and lower the 
certainty of evidence. This will be developed 
further in the subgroup considerations.
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Undesirable effects
How substantial are the undesirable anticipated effects?
Judgement Research evidence Additional considerations
○	Large
○	Moderate
○	Small
○	Trivial
●	 Varies
○	Don’t know

A systematic review of studies published 
between June 2016 and September 2023 
identified five studies that assessed AEs 
with FQ (alone or in combination with 
other TB drugs). All were observational 
studies with substantial risk of bias, notably 
selection bias. Detection, judgement of 
severity, and attribution were not blinded, 
potentially leading to ascertainment 
bias. FQ monotherapy (i.e. Lfx, ofloxacin 
or moxifloxacin alone) was seen to be 
generally safe in three studies, with 
some mild or moderate drug-related AEs 
in children, but no Grade 3 or 4 AEs or 
serious AEs. In a study evaluating FQ with 
a companion drug (ETH/EMB), the regimen 
had a higher observed rate of Grade 1 
or 2 drug-related AEs compared with the 
studies of FQ monotherapy (ETH+FQ had 
a significantly higher AE rate than EMB), 
but no serious AEs were reported, and 
AEs were not associated with treatment 
discontinuation. In a small study among 
inmate contacts (Bedini et al., 2016), FQ 
with pyrazinamide was found to have very 
low tolerability (7/12 contacts discontinued 
treatment due to AEs). 
The GDG scored the two outcomes on the 
emergence of additional resistance as 
important rather than critical. Although the 
two trials collected data on the emergence 
of additional FQ resistance to TB strains 
and other flora, results of DST or whole 
genome sequencing were incomplete at 
the time of the GDG meeting. Only one 
outcome from eight TB strains tested in 
V-QUIN (two of which were from the Lfx 
arm) was included in the summary of 
findings table, which showed no additional 
resistance acquired.

Key considerations expressed by GDG 
members when making a judgement of 
“varies” for undesirable effects were as 
follows. 
•	 There was an important difference in the 

risk of AEs between children (trivial) and 
adults (moderate), with very good tolerance 
in children and much lower tolerability with 
increasing age, which has likely contributed 
to lower adherence to TPT among adults. 
Some forms of toxicity should not be 
discounted, given that the regimen would 
be rolled out for use in programmatic 
settings.

•	 The results on the emergence of resistance 
were inconclusive, although these were not 
critical outcomes.
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Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement Research evidence Additional considerations
○	Very low
○	Low
●	 Moderate
○	High
○	No included 

studies

Certainty was judged to be high for TB 
incidence, treatment completion and AEs 
of Grade 3 or above that were at least 
possibly associated with the study drug 
in adults; moderate for AEs of Grade 
3 or above that were at least possibly 
associated with the study drug in children; 
and low for death (all critical outcomes). 
Certainty was considered very low for the 
emergence of additional FQ resistance in 
TB strains and was not estimable for the 
emergence of additional FQ resistance in 
the microbiome, other than TB (e.g. gut 
flora) (both important outcomes).
Evidence from other studies identified 
by the systematic review was considered 
of very low certainty for efficacy and 
low certainty for AEs (all studies were 
observational). The low incidence of 
Grade 3–4 AEs and the low occurrence of 
discontinuation of FQ TPT due to AEs in 
adults and children in observational studies 
is consistent with evidence from the trials.

Key considerations expressed by GDG 
members when making a judgement that 
the certainty of the evidence of effects was 
moderate were as follows. 
•	 The two trials were well conducted, large 

and independently showed very similar 
estimates of reduction in TB incidence in 
two different settings with populations 
of different characteristics. It was 
acknowledged that we are unlikely to get 
such high-quality evidence from trials of FQ 
as TPT for MDR/RR-TB in the foreseeable 
future (the PHOENIx MDR-TB trial is using 
26 weeks of delamanid and is expected to 
be completed at the end of 2026).

•	 However, uncertainties were expressed 
about the serious or very serious 
imprecision in the AEs and the fact 
that there are only two trials. It was 
highlighted that there may be difficulties 
in standardizing some of the endpoints 
between the two trials. Effects from pooled 
estimates were felt to be less robust. The 
evidence for the emergence of additional 
resistance to FQs was considered uncertain.
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Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement Research evidence Additional considerations
○	Important 

uncertainty or 
variability

○	Possibly 
important 
uncertainty or 
variability

●	 Probably no 
important 
uncertainty or 
variability

○	No important 
uncertainty or 
variability

Evidence from the systematic review 
(involving two published studies on 
acceptability of starting TPT for MDR/RR-TB, 
two published studies on willingness to 
take hypothetical TPT for MDR/RR-TB, one 
published study on acceptability of a novel 
child-friendly Lfx formulation, and one 
published explorative qualitative study) 
suggested that overall acceptability of 
TPT for MDR/RR-TB to prevent incident TB 
disease was high.
However, based on the qualitative 
acceptability study (among 36 HHCs in 
five countries), there is an indication 
of possibly important uncertainty or 
variability. Although the sample size was 
relatively small, this study included people 
with a wide range of TB and MDR/RR-TB 
knowledge and experience, as well as 
very different socioeconomic and cultural 
backgrounds, and found meaningful 
differences in TPT acceptability. For 
example, although most people valued 
a lowered risk of developing MDR/RR-TB, 
some refused to accept any risk of serious 
AEs due to TPT, which overrode any value 
they placed on avoiding MDR/RR-TB. The 
study suggests that, where there is an 
absence of trained HCWs or researchers 
taking the time to explain TPT, the value 
people place on prevention is quite low, 
their understanding of the severity or 
risk of MDR/RR-TB seems very low, and 
the value placed on their present health 
is very high by contrast. Arguably, this is 
a very important variability in values that 
could affect real-world uptake of TPT for 
MDR/RR-TB. 

Key considerations expressed by GDG 
members when making a judgement that 
there was probably no important uncertainty 
or variability in values were as follows.
•	 Values are likely to depend on how much 

people being offered FQ TPT are well 
informed about the efficacy and downsides 
of TPT and the seriousness of MDR/RR-TB. 
In all situations, safety is paramount, 
particularly for a person who is not ill.

•	 There were some financial, emotional and 
psychological factors that played into TPT 
adherence. These may be overcome with 
education but are still important.

•	 Acceptance for people who started TPT 
was quite high, and higher than is seen 
with comparable interventions under 
programmatic settings. However, the 
evidence reviewed was from small samples 
so may not be generalizable.



Annex 3. GRADE evidence to decision framework: other criteria used to develop recommendations 65

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparator?
Judgement Research evidence Additional considerations
○	Favours the 

comparator
○	Probably 

favours the 
comparator

○	Does not 
favour 
either the 
intervention 
or the 
comparator

●	 Probably 
favours the 
intervention

○	Favours the 
intervention

○	Varies
○	Don’t know

The reduction in incidence of MDR/RR-TB 
by 60% in adults and children with the 
intervention of Lfx is offset only by 
mild Grade 1–2 AEs. Both desirable and 
undesirable effect estimates were derived 
from two RCTs that were judged to be of 
high quality overall. The ascertainment 
of these outcomes was also free of bias, 
and there was sufficient precision to be 
reasonably certain of these effects.
The estimates of low rates of Grade 1–2 
AEs and very low rates of Grade 3–4 
AEs are supported by observational 
studies included in the systematic review, 
although it was not possible to estimate 
a pooled rate of mild or severe AEs in the 
review because of the heterogeneity of 
interventions reported and the definitions 
of AEs used.

Key considerations expressed by GDG 
members when making a judgement that 
the balance of effects probably favours the 
intervention were as follows. 
•	 It was noted that, based on the evidence 

presented to the GDG, the benefits 
outweigh the risks, especially in children. 
To a large extent, AEs were mild and 
self-limiting.

•	 Although not critical for this assessment, 
the emergence of other resistance is 
important, and there was uncertainty 
about how this could reduce the potential 
benefit from the intervention. The evidence 
reviewed was incomplete, and the 
implications of the effects reported for the 
overall population and for individuals in the 
long term are unknown. 

•	 It was highlighted that the use of FQ as 
TPT for MDR/RR-TB should be considered 
an appropriate use of antimicrobial 
agents (inappropriate use is more likely to 
generate avoidable resistance).

•	 It was noted that the effects of wide-scale 
use of Lfx in a population are unknown.
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Resources required
How large are the resource requirements (costs)?
Judgement Research evidence Additional considerations
○	Large costs
●	 Moderate 

costs
○	Negligible 

costs and 
savings

○	Moderate 
savings

○	Large savings
○	Varies
○	Don’t know

Based on a self-administered questionnaire 
survey among NTP managers of 30 high-
burden MDR/RR-TB countries, of whom 
18 (60%) responded, seven respondents 
stated that the cost of additional resource 
requirements may be a barrier to 
implementation, with some specifically 
mentioning the concurrent need for DST, 
screening, monitoring and follow-up in the 
programme, as well as the already limited 
human resources and budgets within 
programmes.
The paediatric dispersible formulation 
of Lfx is much more expensive than the 
adult formulation (a tenfold difference 
per milligram at current GDF prices: 
about US$ 0.12/100 mg tablet versus 
US$ 0.03/250 mg tablet; (https://
www.stoptb.org/sites/default/files/
documents/2025.09.02_gdf_medicines_
catalog.pdf) 

Key considerations expressed by GDG 
members when making a judgement that the 
resources required would involve moderate 
costs were as follows. 
•	 The cost of Lfx, a generic medicine in 

widespread use, is relatively low when 
compared with other TPT or no TPT. 
However, the health system costs to 
deliver the overall intervention may entail 
additional investments in programmatic 
components that are weak, such as 
screening and identifying contacts, DST, 
monitoring for AEs, capacity-building to 
improve the skills of HCWs, engaging 
communities, increasing treatment literacy 
and providing social support.

•	 There is no reason to consider that these 
costs will be excessive. Investments may 
generate gains in the long term, and the 
need for additional expenditure should 
not stop programmes from doing what is 
necessary to prevent and care for people 
with MDR/RR-TB.

•	 It was also noted that, overall, the burden 
of MDR/RR-TB is relatively low compared 
with drug-susceptible TB. 

•	 NTPs not procuring TPT through the 
GDF mechanism may face a higher price 
for a product of guaranteed quality, as 
well as differences in costs if the 750 mg 
formulation is used instead of the 250 mg 
formulation. However, this variation in the 
exact per-patient budget impact may not 
have had a major influence on the NTP 
survey responses. 

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement Research evidence Additional considerations
○	Very low 
●	 Low
○	Moderate
○	High
○	No included 

studies

Certainty of the evidence of resource 
requirements was based on a self-
administered questionnaire of NTP 
managers with a completion rate of 
60%. Of 18 respondents, seven stated 
that the cost of additional resource 
requirements may be a barrier to 
implementation, with some specifically 
mentioning the concurrent need for DST, 
screening, monitoring and follow-up in the 
programme, as well as the already limited 
human resources and budgets within 
programmes. 
Pricing of the GDF medications is 
standardized for all eligible countries.

A key consideration expressed by GDG 
members when making a judgement that the 
certainty of evidence of required resources 
was low was as follows.
•	 Only one survey was reviewed, and 

there was no evidence on costs for 
implementation.

https://www.who.int/tb/publications/2018/TB_medication_adherence_handbook_2018/en/
https://www.who.int/tb/publications/2018/TB_medication_adherence_handbook_2018/en/
https://www.who.int/tb/publications/2018/TB_medication_adherence_handbook_2018/en/
https://www.who.int/tb/publications/2018/TB_medication_adherence_handbook_2018/en/


Annex 3. GRADE evidence to decision framework: other criteria used to develop recommendations 67

Cost–effectiveness
Does the cost–effectiveness of the intervention favour the intervention or the comparator?
Judgement Research evidence Additional considerations
○	Favours the 

comparator
○	Probably 

favours the 
comparator

○	Does not 
favour 
either the 
intervention 
or the 
comparator

○	Probably 
favours the 
intervention

●	 Favours the 
intervention

○	Varies
○	No included 

studies

Cost–effectiveness was based on a single 
self-administered questionnaire of NTP 
managers with a completion rate of 
60%. Pricing of the GDF medications is 
standardized for all eligible countries.

Key considerations expressed by GDG 
members when making a judgement that 
cost–effectiveness favours the intervention 
were as follows.
•	 Cost–effectiveness favours the intervention 

because it saves money rather than 
generating costs.

•	 Although the paediatric formulation is 
more expensive, the cost–effectiveness 
analysis still finds it cost–effective, given the 
high risks of progression to TB disease from 
infection.

•	 The cost–effectiveness subanalysis is based 
on a setting where the risk of progressing 
to TB disease is 2.5%; in areas where the 
risk is lower, the analysis may not have the 
same findings.

Equity
What would be the impact on health equity?
Judgement Research evidence Additional considerations
○	Reduced
○	Probably 

reduced
○	Probably no 

impact
●	 Probably 

increased
○	Increased
○	Varies
○	Don’t know

Based on a self-administered survey 
questionnaire among NTP managers of 
30 high-burden MDR/RR-TB countries, of 
whom 18 (60%) responded, overall equity 
was expected to increase for contacts 
through the avoidance of TB disease. 
However, six NTP managers mentioned 
that certain remote areas may not have 
an adequate supply of Lfx. Additionally, 
11 NTP managers mentioned increased 
out-of-pocket spending for contacts, with 
two commenting on the need for health 
insurance to cover TPT, to ensure equity.
Importantly, interviews with contacts 
themselves in the qualitative acceptability 
study (36 HHCs in five countries) suggested 
that those with little income, unstable 
or no employment, or little or no social 
support will likely not be able to agree 
to and complete a 6-month TPT regimen 
that would require at least monthly check-
ups and may cause mild side-effects 
(especially at the beginning of treatment) 
that could affect their daily activities and 
responsibilities. Also, caregivers for the 
MDR/RR-TB index patients or other HHCs 
are unlikely to be able to start or accept 
TPT unless they have access to improved 
socioeconomic support systems. Hence, 
findings from this qualitative study 
suggest that equity may be reduced by 
the introduction of TPT for contacts of 
people with MDR/RR-TB, unless this is 
accompanied by improved social and 
financial support.

Key considerations expressed by GDG 
members when making a judgement that 
equity would probably be increased were as 
follows. 
•	 Some people might benefit from Lfx more 

than others. From a drug perspective, 
equity is increased because we can prevent 
TB in more people, given the efficacy of 
the drug. Equity may increase if services 
are provided to contacts at high risk of 
MDR/RR-TB who are generally marginalized 
and have difficulty accessing services. 

•	 From a model-of-care perspective, equity is 
more likely in situations where drug costs 
are covered by the public health system. 
Otherwise, the intervention might shift 
costs to the affected person and lead to 
out-of-pocket payments that can reduce 
equity. So, it is important to think about 
improving models of care to protect the 
person needing the drug from incurring 
costs for the drug itself and other health 
care system components.  
In situations where the health system 
covers the expenditure for Lfx, another 
consideration is the opportunity 
cost of investing in Lfx as TPT for 
MDR/RR-TB. Will the cost of treatment 
be deducted from another important 
programmatic component, such as TPT for 
non-MDR/RR-TB or treatment of people 
with MDR/RR-TB?
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Acceptability
Is the intervention acceptable to key stakeholders?
Judgement Research evidence Additional considerations
○	No
○	Probably no
●	 Probably yes
○	Yes
○	Varies
○	Don’t know

A systematic review of studies published 
between June 2016 and September 2023 
identified five observational quantitative 
studies that assessed acceptance of 
TPT when offered, willingness to take a 
hypothetical TPT regimen for MDR/RR-TB, 
and acceptability (ability and willingness 
to use TPT as directed) of TPT with FQ. 
A sixth qualitative study was conducted 
in South Africa as a substudy of the 
TB-CHAMP trial. Two studies indicated an 
80% acceptance rate among caregivers (for 
their children to be started on TPT) and 
among adolescents and adult contacts. 
Two studies indicated 90% willingness 
among caregivers and 70% among adults 
to take TPT for MDR/RR-TB, and one study 
indicated high levels of acceptability 
among caregivers administering a novel 
dispersible child-friendly formulation of Lfx 
to their children. The published qualitative 
study also found overall high acceptability 
of Lfx among caregivers of children, 
but with some pragmatic difficulties in 
relation to the financial and care burden 
of providing TPT to the children, especially 
for caregivers undergoing treatment for TB 
disease themselves (which was a motivator 
for accepting treatment but limited their 
capacity to care for children). Greater social 
support led to greater capability to ensure 
adherence to treatment for both caregivers 
and children.
A qualitative study conducted among 36 
contacts of people with MDR/RR-TB in five 
countries (Georgia, India, Indonesia, South 
Africa and Viet Nam) concluded that TPT 
for MDR/RR-TB was acceptable and of high 
social value among participants in all five 
settings. The most acceptable TPT regimen 
would have a high degree of effectiveness 
in preventing MDR/RR-TB, no risk of side-
effects that are permanent or that could 
interfere with daily activities, few pills and a 
short duration, low socioeconomic cost and 
minimal clinical follow-up visits. 

Key considerations expressed by GDG 
members when making a judgement of 
probably yes for acceptability were as follows. 
•	 In the survey of NTP managers, many 

stated that they would accept the 
recommendation only if it were strong. 

•	 The 6-month duration of treatment may 
be a challenge, although this is the same 
as the minimum duration of treatment 
with isoniazid, which is still one of the 
most widely used TPT regimens worldwide. 
Six months has also been the duration of 
standard treatment for drug-susceptible 
TB and for the new BPaL(M) regimen 
for MDR/RR-TB. However, a shorter TPT 
regimen would be preferred in future.

•	 Other factors, such as cost, administration 
issues and the taste of medication, were 
also mentioned as challenges. The high 
frequency of AEs in adults in particular was 
highlighted. 

•	 Providing clear information on benefits 
and risks and a supporting environment 
for caregivers and beneficiaries is likely to 
improve acceptability. People’s perceptions 
of the effectiveness and value of TPT are 
important.

A retrospective quantitative substudy 
conducted by the V-QUIN investigators 
examined acceptability among a randomly 
selected sample of 240 participants in 
V-QUIN (about equal numbers took 
placebo and Lfx). They found no major 
differences in ratings of medication taste, 
size and frequency of TPT between arms. 
Of all participants, less than 20% rated the 
duration ideal, and almost one third rated 
the duration as too long. Acceptability was 
somewhat worse among those who did not 
complete the study drug. Only a minority 
of participants would take the treatment 
again or would recommend it to others.
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A prospective quantitative substudy among 
all participants in the TB-CHAMP trial 
examined acceptability at every treatment 
phase visit and found that children disliked 
the taste of Lfx more than placebo, but the 
children in both arms adapted to the taste 
over the course of treatment. Caregivers 
found it more difficult to administer Lfx 
than placebo, but more than 95% of 
caregivers reported no difficulty in giving 
Lfx. Overall, the investigators concluded 
that acceptability was reasonable but noted 
an association between poor acceptability 
and poor adherence.
In addition, a semistructured interview 
was conducted to evaluate the caregiver 
experience of administering a novel 
child-friendly Lfx formulation among 10 
child–caregiver dyads in TB-CHAMP. There 
was relatively high overall acceptability. 
One major motivator was the caregivers’ 
own experiences with MDR/RR-TB illness 
and treatment. Pragmatic difficulties were 
expressed in relation to the financial and 
care burden on the household due to TPT. 
Challenges were exacerbated for caregivers 
who were receiving treatment for their own 
MDR/RR-TB disease, limiting their capacity 
to care for children. Caregivers who 
received greater social support reported 
better capability for themselves and their 
children in adhering to treatment.

Feasibility
Is the intervention feasible to implement?
Judgement Research evidence Additional considerations
○	No
○	Probably no
○	Probably yes
●	 Yes
○	Varies
○	Don’t know

Based on a self-administered survey 
questionnaire among NTP managers of 
30 high-burden MDR/RR-TB countries, 
of whom 18 (60%) responded, eight 
countries were ready to implement Lfx 
programme-wide if WHO made a strong 
recommendation (in addition to the 
six that had already implemented it). 
A conditional recommendation made 
implementation less likely for seven 
NTPs. All managers anticipated that drug 
storage, transportation and distribution 
were sustainable. However, the need for 
additional resources (DST, monitoring 
and follow-up) was raised as a concern or 
barrier to implementation by seven of 18 
NTP managers.

Key considerations expressed by GDG 
members when making a judgement of yes 
for feasibility were as follows.
•	 There is already a WHO recommendation 

on the use of TPT for MDR/RR-TB, which has 
been implemented to some degree despite 
being conditional, with Lfx being one of the 
options proposed.

•	 Feasibility will depend on additional 
resources being available to implement 
the intervention properly, such as DST of 
the presumed index patient, testing for 
TB infection (in TB-CHAMP, a positive test 
result for infection was not required in 
most individuals; in V-QUIN, adults could 
participate if they were TST-positive, plus a 
small number with HIV or malnutrition who 
were TST-negative) and chest X-ray (done 
for participants in both trials).

•	 Lfx is widely available as a generic drug in 
both adult and paediatric formulations.

AE: adverse event; BPaL(M): bedaquiline, pretomanid and linezolid (plus moxifloxacin); DST: drug-susceptibility 
testing; EMB: ethambutol; EtD: evidence to decision; FQ: fluoroquinolone; ETH: ethionamide; GDF: Global Drug 
Facility; GDG: guideline development group; GRADE: Grading of Recommendations Assessment, Development and 
Evaluation; HCW: health care worker; HHC: household contact; HIV: human immunodeficiency virus; Lfx: levofloxacin; 
MDR/RR-TB: multidrug-resistant and rifampicin-resistant tuberculosis; NTP: national tuberculosis programme; PHOENIx 
MDR-TB: Protecting Households on Exposure to Newly Diagnosed Index Multidrug-Resistant Tuberculosis Patients; 
RCT: randomized controlled trial; TB: tuberculosis; TB-CHAMP: Tuberculosis Child Multidrug-Resistant Preventive Therapy 
trial; TPT: tuberculosis preventive treatment; TST: tuberculin skin test; V-QUIN: Levofloxacin for the Prevention of Multidrug-
Resistant Tuberculosis in Vietnam trial; WHO: World Health Organization.
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Annex 4. GRADE evidence to 
decision framework: example of 
summary judgements across the 
12 evidence to decision criteria

Table A4.1 gives an example of summary judgements across the 12 evidence to decision (EtD) 
criteria typically evaluated as part of the overall assessment of the evidence. This summary 
is generated at the conclusion of the guideline development group (GDG) discussions and 
serves as a key resource to inform final recommendations. This summary table offers a 
structured overview of the GDG’s deliberations and presents all judgements in a succinct form 
that enables their holistic assessment. This synthesis ensures transparency and consistency 
in the decision-making process, ultimately guiding the GDG’s formulation of robust, evidence-
based recommendations on the PICO (population, intervention, comparator and outcome) 
question for clinical practice. The example shown here is for the judgements made for the 
comparison of the 6-month levofloxacin regimen versus no treatment.
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Table A4.1. Example of summary judgements across the 12 EtD criteria

ETD CRITERION JUDGEMENT
PROBLEM No Probably no Probably yes Yes Varies Don’t know
DESIRABLE EFFECTS Trivial Small Moderate Large Varies Don’t know
UNDESIRABLE EFFECTS Large Moderate Small Trivial Varies Don’t know
CERTAINTY OF EVIDENCE Very low Low Moderate High No included 

studies
VALUES Important 

uncertainty or 
variability

Possibly 
important 

uncertainty or 
variability

Probably no 
important 

uncertainty or 
variability

No important 
uncertainty or 

variability

BALANCE OF EFFECTS Favours the 
comparator

Probably favours 
the comparator

Does not favour 
either the 

intervention or 
the comparator

Probably favours 
the intervention

Favours the 
intervention

Varies Don’t know

RESOURCES REQUIRED Large costs Moderate costs Negligible costs 
and savings

Moderate savings Large savings Varies Don’t know

CERTAINTY OF EVIDENCE 
OF REQUIRED RESOURCES

Very low Low Moderate High No included 
studies

COST EFFECTIVENESS Favours the 
comparator

Probably favours 
the comparator

Does not favour 
either the 

intervention or 
the comparator

Probably favours 
the intervention

Favours the 
intervention

Varies No included 
studies

EQUITY Reduced Probably reduced Probably no 
impact

Probably 
increased

Increased Varies Don’t know

ACCEPTABILITY No Probably no Probably yes Yes Varies Don’t know
FEASIBILITY No Probably no Probably yes Yes Varies Don’t know

EtD: evidence to decision.
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Annex 5. Situations in which a 
strong recommendation coexists 
with evidence of low or very low 
certainty

In guideline development, the strength of a recommendation typically reflects the certainty 
of the underlying evidence. However, there are exceptional circumstances where guideline 
development groups (GDGs) may issue strong recommendations despite the evidence being 
of low or very low certainty. These scenarios arise when the potential benefits, risks or 
contextual factors compel a decisive course of action, even in the absence of robust evidence. 
This annex outlines the situations in which such “discordant” recommendations may 
be justified.

In well-defined clinical contexts – such as life-threatening situations, situations where there 
is clear potential for catastrophic harm, or situations where alternative options are equally 
uncertain but one is less harmful or costly – GDGs may issue strong recommendations by 
carefully considering and transparently justifying these decisions. In such situations, the 
rationale for discordant recommendations should be clearly communicated. This approach 
balances the need for practical guidance with the imperative to act in the best interests 
of patients, particularly in urgent or high-stakes clinical scenarios.

Table A5.1 lists paradigmatic situations in which a discordant strong recommendation may 
be indicated, despite low-certainty or very-low-certainty evidence.
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Table A5.1. Paradigmatic situations where strong recommendations are made with evidence of low or very low 
certainty

Situation Confidence in 
effect estimates 
(evidence quality)

Benefits versus 
harms

Value judgements 
and preferences

Resource 
considerations

Type of 
recommendation

Example of a discordant 
recommendation

Benefits Harms
Life-threatening 
situation

Low or 
very low

Immaterial 
(very low to 
high)

Intervention may 
save lives in a 
life-threatening 
situation, adverse 
events not 
prohibitive

A very high value 
is placed on an 
uncertain but 
potentially life-
preserving benefit

Small incremental 
cost or use of 
resources relative to 
benefits justifies the 
intervention

Strong 
recommendation 
in favour of the 
intervention

In the treatment of patients with 
MDR/RR-TB, the BPaLM regimen 
should be used (1).

Uncertain 
benefit, certain 
harm

Low or 
very low

High or 
moderate

Possible but 
uncertain benefit, 
substantial 
established harm

A much higher 
value is placed 
on the harmful 
effects, which 
are certain, than 
on the benefits, 
which are 
uncertain

Possible high 
incremental 
cost or use of 
resources in the 
face of uncertain 
benefits may dictate 
the need for a 
recommendation 
against the 
intervention

Strong 
recommendation 
against the 
intervention 
(or in favour of 
a less harmful 
or costly 
comparator)

We recommend against screening for 
androgen deficiency in the general 
population (2).

Potentially 
equivalent 
options, one 
clearly less risky 
or costly than the 
other

Low or 
very low

High or 
moderate

Both options show 
similar, though 
uncertain, benefits, 
but one is certainly 
less harmful or 
expensive than the 
other

A high value 
is placed on 
avoiding harm

High incremental 
cost or use of 
resources relative to 
benefits may justify 
recommending the 
comparator, if less 
harmful

Strong 
recommendation 
in favour of the 
less harmful 
or costly 
comparator

For management of postpartum 
haemorrhage, oxytocin should be 
preferred over ergometrine alone, a 
fixed-dose combination of ergometrine 
and oxytocin, carbetocin and 
prostaglandins (3).
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Situation Confidence in 
effect estimates 
(evidence quality)

Benefits versus 
harms

Value judgements 
and preferences

Resource 
considerations

Type of 
recommendation

Example of a discordant 
recommendation

Benefits Harms
High confidence 
in benefits being 
similar, but one 
option potentially 
more risky or 
costly than the 
other

High or 
moderate

Low or very 
low

Established 
that alternative 
management 
strategies afford 
similar benefits, but 
one may be more 
harmful than the 
other (low certainty)

A high value 
is placed on 
avoiding harm

High incremental 
cost or use of 
resources of 
one intervention 
may justify 
recommending the 
comparator, if less 
harmful

Strong 
recommendation 
against the 
potentially more 
harmful or costly 
comparator

In women requiring anticoagulation 
and pregnant or planning conception, 
the American College of Chest 
Physicians’ guidelines recommended 
against the use of certain 
anticoagulants (4). High-confidence 
estimates suggest similar effects of 
different anticoagulants, but indirect 
evidence (low confidence in effect 
estimates) suggests potential harm 
to the unborn infant with oral direct 
thrombin inhibitors (e.g. dabigatran) 
and factor Xa inhibitors 
(e.g. rivaroxaban, apixaban).

Potential 
catastrophic 
harm

Immaterial 
(very low 
to high)

Low or very 
low

Intervention 
potentially quite 
harmful, while its 
benefit varies in 
magnitude

A high value 
is placed on 
avoiding greater 
harm

High incremental 
cost or use of 
resources of 
the potentially 
more harmful 
intervention may 
further justify 
recommending 
the less harmful 
comparator

Strong 
recommendation 
against the 
intervention (or 
in favour of the 
less harmful or 
less expensive 
comparator)

Children with presumed or confirmed 
pulmonary TB or TB peripheral 
lymphadenitis living in settings with 
high HIV prevalence (or with confirmed 
HIV infection) should not be treated 
with intermittent regimens (5).

BPaLM: bedaquiline, pretomanid, linezolid and moxifloxacin; HIV: human immunodeficiency virus; MDR/RR-TB: multidrug-resistant and rifampicin-resistant tuberculosis; TB: tuberculosis. 
Source: World Health Organization, 2014 (6); adapted from Andrews et al. (2013) (7) and Alexander et al. (2014) (8).
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Annex 6. Current best practice and 
options for tuberculosis preventive 
treatment trials

This annex offers methodological guidance on current best practice and options for 
generating robust evidence on novel tuberculosis (TB) preventive treatment (TPT) regimens. It 
serves as a complement to the key messages on evidence generation for TPT (see Chapter 3), 
expanding on operational and technical considerations to optimize the design, conduct and 
reporting of clinical trials and associated studies. These practices support the generation 
of high-quality evidence that is more likely to inform evidence-based, inclusive and actionable 
World Health Organization (WHO) guidelines.

A6.1 Guidance on generating evidence on desirable and 
undesirable effects
A6.1.1 Research design
Clinical trial design is an important factor that guideline development groups (GDGs) consider 
when determining the strength of their recommendations. A factor that often contributes 
to downgrading of the certainty of evidence during guideline development is imprecision. 
Imprecise estimates of treatment effects may result from an insufficient sample size. Further 
to the need for both larger studies and early discussion with WHO (see Section 3.1.1), there 
are important additional methodological details relating to clinical trial design. TPT trials 
should be strategically designed to support their specific aims and with consideration of 
how the generated evidence will inform global and national policies. Most TPT trials employ 
a standard two-arm, parallel-group, randomized controlled trial (RCT) design. To strengthen 
a trial’s integrity and minimize bias, double blinding, where both the outcome assessors 
and the participants are unaware of group allocation, should be considered (1). When trial 
arms have different treatment durations or numbers of pills, blinding can be maintained 
by adding a matching placebo to the shorter regimen, or matching placebo pills can be 
added to equalize pill burden. However, this approach may have cost limitations and could 
complicate the assessment of adherence.

RCTs, although methodologically robust, typically assess only one new regimen against 
a single control. Few trials of TPT incorporate more agile methods, such as adaptive, 
Bayesian or platform designs, despite their successful application in fields such as HIV 
prevention and oncology (2, 3). This limits the rapid incorporation of new TPT regimens or 
delivery strategies. Multi-arm multistage and platform trials can efficiently compare multiple 
regimens in a single overarching protocol and may reduce costs, timelines and sample 
sizes for new candidate regimens (4). Adaptive approaches (e.g. using prespecified interim 
analyses to adjust sample size, stopping poorly performing arms early, or revising inclusion 
criteria to increase recruitment) could enable faster responses to interim findings, such 
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as slower-than-expected accrual or lower-than-anticipated event rates (5). Noninferiority 
designs are frequently employed in TPT trials. These trials often face significant issues 
with the study’s power, when the event rate (i.e. progression from TB infection [TBI] 
to disease) is lower than anticipated, making it difficult to detect meaningful differences 
between interventions. Choice of the noninferiority margin (i.e. the largest acceptable loss 
of efficacy) is a critical decision in these trials. This choice should be grounded in clinical 
judgement and reflect what is considered “not unacceptably worse” for both patients and 
public health. Both the absolute and relative noninferiority margins should be carefully 
selected during trial design. The choice will substantially affect the sample size, the precision 
of the trial outcome and the subsequent interpretation of results (6). Adaptive approaches, 
such as revising the sample size during interim analyses based on observed event rates, can 
help maintain statistical power and relevance as a trial progresses and conditions change.

Return to Section 3.1.1 in the main guidance on evidence generation (GEG) document

A6.1.2 Study population, selection criteria and setting
To improve the external validity and generalizability of trial findings, study populations 
should reflect the demographic, geographical and epidemiological diversity of the intended 
target populations. Inclusive eligibility criteria enhance the relevance of research findings 
to target populations, reducing the risk of indirectness when WHO recommendations are 
developed (Box A6.1). 

Box A6.1. Case study 2

In 2020, the World Health Organization guideline development group (GDG) evaluated 
evidence on the 1-month daily rifapentine and isoniazid (1HP) regimen for tuberculosis 
(TB) preventive treatment of people with HIV, from the Brief Rifapentine–Isoniazid 
Evaluation for Tuberculosis Prevention (BRIEF TB) study (7), a randomized, open-label, 
Phase 3, noninferiority trial. This study compared the efficacy and safety of 1HP against 
9 months of treatment with isoniazid, with the primary endpoint being the diagnosis 
of incident TB disease or death. When the GDG reviewed this study, the certainty of the 
evidence was downgraded due to indirectness, for several reasons: the study exclusively 
enrolled people with HIV, rather than all individuals at risk of TB; TB infection was not 
confirmed in about 80% of participants; and the comparator was the 9-month isoniazid 
regimen instead of the more widely used 6-month regimen.

Although the trial did not include an untreated control group, the GDG determined 
that the benefits observed in the 1HP arm among participants who tested positive 
by tuberculin skin test or interferon-gamma release assay would likely extend to 
other at-risk populations. Consequently, the recommendation was expanded to 
include HIV-negative individuals aged over 13 years. In this recommendation, the GDG 
stated that: “if the findings can be replicated by other studies, the confidence in the 
estimates would increase”. Based on the above considerations, the overall evidence was 
downgraded to moderate certainty, and the regimen was conditionally recommended.

Proactive enrolment of high-priority target populations is important, including infants, 
children, pregnant and breastfeeding women, older adults, undernourished individuals 
and those with significant comorbidities, such as silicosis or diabetes. In many 
previous trials, these populations have been excluded (see Annex 7). For subgroups that 
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constitute a small proportion of the target population but have key risk factors (such as 
HIV status, nutritional status, age, pregnancy, substance use, exposure to multidrug-
resistant and rifampicin-resistant TB [MDR/RR-TB], incarcerated people, migrants and 
Indigenous populations), stratified or targeted enrolment strategies are advisable. This 
approach facilitates adequate subgroup representation, enabling stratified analyses that can 
increase certainty about a regimen’s effectiveness and tolerability, enhance generalizability 
and inform health equity considerations. Inclusion of participants taking concomitant 
medicines (e.g. antiretrovirals, oral contraceptives, opioids) is encouraged, unless there is 
a known risk of clinically significant drug–drug interactions or insufficient safety data (8).

Including high TB burden countries facilitates the extrapolation of recommendations to 
other countries and regions, promotes uptake of the regimen and fosters equity in access 
to novel TPT regimens. Studies with a broad geographical span are particularly helpful (e.g. 
the Protecting Households on Exposure to Newly Diagnosed Index Multidrug-Resistant 
Tuberculosis Patients [PHOENIx MDR-TB] trial, which is evaluating delamanid for prevention 
of MDR/RR-TB in 31 locations around the world) (9). It is recognized that the cost of conducting 
multicountry studies may exceed the available resources. In such instances, researchers 
can consider including a diverse range of subnational regions to enhance the broader 
applicability of the findings and strengthen subsequent recommendations. Overall, recruiting 
participants from a range of populations and settings is likely to be more generalizable, 
potentially leading to stronger recommendations than would be possible from a single trial 
conducted in one setting.

Exclusion criteria should be thoroughly justified and focused on identifying individuals whose 
participation would expose them to undue risk compared with potential benefits (e.g. due 
to insufficient dosing information or concerns about specific comorbidities). Children or 
pregnant women should not be excluded without a strong medical or scientific justification. 
Exclusion of key cohorts, such as people with HIV or pregnant and breastfeeding women, 
would inherently constrain the scope and applicability of the GDG’s recommendations.

A WHO expert consultation identified key issues affecting the representativeness of enrolled 
populations in TPT trials. These issues, and suggested solutions, are shown in Table A6.1 (4).
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Table A6.1. Key challenges in study population, selection criteria and setting 
for TPT trial design, and suggested solutions (4) 

Key challenge Suggested solutions
Study 
population

Underrepresentation of high-risk and 
special subgroups (e.g. children, people 
with diabetes, pregnant women)

•	 Use basket and stratified trial 
designs to ensure subgroup 
inclusion and enable subgroup 
analysis

Low enrolment in small high-risk 
groups, leading to data gaps

•	 Use data borrowing from 
similar subgroups or external 
trials

•	 Use adaptive recruitment 
strategies

Patient-level barriers (e.g. beliefs, 
stigma, out-of-pocket costs) affecting 
participation

•	 Design person-centred, 
pragmatic trials that address 
barriers, preferences and care 
costs

Selection 
criteria

Overly narrow or restrictive eligibility, 
excluding key populations

•	 Broaden eligibility
•	 Deliberately include diverse 

subgroups
Imperfect TB infection tests (TST and 
IGRA); TST has reduced specificity 
among BCG-vaccinated individuals, and 
neither test can predict progression 
to TB disease. This hinders accurate 
identification of optimal TPT target 
populations and enrolment of lower-
risk or uninfected participants, and 
increases the risk of false noninferiority 
conclusions for a regimen

•	 Combine both epidemiological 
and clinical criteria during 
enrolment

•	 Invest in prognostic biomarker 
research

Inconsistent global definitions of “high-
risk” and “high-burden” populations

•	 Harmonize definitions across 
trials

•	 Use multisetting and 
multinational approach

Setting Heterogeneity across trial settings 
(e.g. urban/rural, different TB burdens) 
reduces generalizability

•	 Conduct trials across varied 
countries and settings

•	 Use multisite enrolment
Contextual barriers (e.g. delivery model, 
health system factors)

•	 Use pragmatic and 
implementation science 
methods to assess delivery 
strategies in real-world care

BCG: Bacillus Calmette–Guérin; IGRA: interferon-gamma release assay; TB: tuberculosis; TPT: tuberculosis preventive 
treatment; TST: tuberculin skin test.
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It is important to note the trade-off between inclusivity and statistical validity, particularly 
when designing noninferiority trials for TPT (10). Efforts to be inclusive should not violate 
the criteria that determine risk of TB in the target study participants. Enrolling participants 
with low TB risk can dilute the event rate and create a situation where noninferiority is “easy” 
to show, regardless of the true value of the intervention. This undermines the ability of the 
trial to detect a difference (if one exists) and the constancy assumption (i.e. the expectation 
that the control regimen will perform as in prior trials). If a trial enrols a population at a 
lower risk of developing TB, the constancy assumption is violated, meaning the findings 
may not be valid or generalizable. Measures of TB incidence in such “diluted”, low-risk 
populations will be misleadingly low, so differences between novel regimens and established 
comparators in noninferiority studies may be small, misinforming the GDG. To overcome this 
statistical concern, trialists may need to prioritize the enrolment of individuals who are truly 
at risk of developing TB based on their history, clinical status and TBI test results, especially 
when the efficacy of TPT has already been demonstrated in such groups. Where possible, 
analyses should be stratified by risk of developing TB (i.e. high versus low risk), so the 
GDG can interpret the findings in the appropriate context. Providing these measures would 
enhance both the certainty of evidence and the generalizability of findings.

Beyond increasing the inclusion of underrepresented populations as trial participants, it 
is also important to ensure that study teams and study advisory boards are inclusive of 
different stakeholders. The inclusion of people with lived experience of TB or TPT is a valuable 
complement to the technical expertise of health care workers and other clinical experts (11). 
Overall, trial participant and community engagement should be centrally placed in the trial 
planning and implementation phases, to maximize the likelihood that research meets public 
needs and maintains their trust. It is also important to share the findings of research studies 
with the participants.

Return to Section 3.1.2 in the main GEG document

A6.1.3 Specification of the intervention
Further to the need for a detailed description of different components of the intervention 
(see Section 3.1.3), this section highlights additional background information. WHO 
encourages trialists to evaluate the safety, efficacy and feasibility of regimens that can be 
implemented in resource-limited settings. The following additional regimen characteristics 
may be considered in the choice of intervention: high efficacy, safety, good tolerability, 
low cost, minimal drug interactions, and availability in formulations suitable for all target 
populations (12). Preference should be given to regimens and formulations that are likely 
to be readily accessible to national TB programmes (NTPs) outside the trial setting (except 
in trials studying new medications), regimens with low pill burden or available fixed-
dose combinations, or long-acting formulations. For children, paediatric formulations 
(typically dispersible, palatable and scored) should be preferred over adult formulations. 
The dosing of intervention drugs should align with WHO harmonized weight bands (13).

Diagnostic tools to detect TBI and rule out TB are becoming increasingly available in resource-
limited settings, although barriers to access persist. It is therefore important for trial 
findings to be applicable to the setting where the intervention studied is most needed. Chest 
radiography and WHO-approved molecular rapid diagnostic tests are recommended for 
screening to exclude TB, including asymptomatic TB, and avoid the inadvertent administration 
of TPT to those with unrecognized TB disease (14). The diagnosis of TBI should be made by 
following WHO guidelines (15) .
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Other implementation elements that influence trial outcomes and are also relevant to GDG 
discussions include adverse event (AE) management, drug–drug interactions (e.g. with 
antiretroviral drugs), drug-susceptibility testing (DST), methods of adherence monitoring, 
maximum allowed duration of TPT when interrupted, and the approaches to management 
of treatment interruption (including patient education and awareness or community 
engagement strategies). These should be described in the trial protocol and manuals of 
procedures and be made available to GDGs for both intervention and comparator regimens. 
Detection and appropriate management of AEs are ethically important in Phase 2 and 
3 trials. Provider decisions to stop TPT may be more frequent in a trial than in programmes; 
on the other hand, patient decisions to stop TPT are variably reported in trials. Without 
collecting data on the reason why study participants discontinue treatment, factors 
affecting adherence – such as tolerability, perceptions, stigma or access to treatment – 
may be incompletely understood. As a result, GDGs may conclude that rates of treatment 
interruption observed in a trial may not be directly generalizable to programmatic settings. 
They may also recommend that additional patient support is required to overcome potentially 
underrecognized barriers to adherence.

Return to Section 3.1.3 in the main GEG document

A6.1.4 Comparator regimens
Direct head-to-head comparisons of different TPT regimens are preferred over indirect 
comparisons using network meta-analysis. Trials should include a concurrently and randomly 
enrolled comparator arm receiving a standard of care (SOC) TPT regimen, consistent with 
current WHO recommendations. An appropriate comparator arm allows accurate assessment 
of the efficacy of the new TPT regimen. It also allows a comparison of the safety profile of the 
two alternative regimens, which is particularly important for TPT trials, given that tolerability 
is a critical priority for participants who are otherwise healthy. If no internal comparator 
is included, or historical or external nonconcurrent controls are used, the strength of 
recommendations will be downgraded due to indirectness, selection bias or unmeasured 
confounding (8, 16, 17). Clear documentation of inclusion and exclusion criteria is crucial if 
nonconcurrent comparators are used. 

The selection of a comparator depends directly on the aim of the trial. Use of a placebo 
comparator may be justified in (increasingly rare) situations where there is no available 
or recommended SOC regimen for the target population. This was previously the case for 
TPT for contacts of patients with MDR/RR-TB or other high-risk groups for whom no proven 
comparator existed (12). A placebo-controlled design is optimal when the goal is to prove 
efficacy in a population for which there is uncertainty about the balance of potential benefits 
and risks of TPT – that is, where there is equipoise. For example, the Levofloxacin for the 
Prevention of Multidrug-Resistant Tuberculosis in Vietnam (V-QUIN) trial used a placebo 
control due to lack of an established SOC regimen at the time (18). Similarly, diabetes 
increases the risk of TB, but there has been equipoise as to whether TPT is more beneficial 
or harmful in people with diabetes. Therefore, a placebo-controlled trial was ethically justified 
to address this clinical uncertainty (Box A6.2). Selecting an appropriate comparator allows 
the efficacy and safety of new regimens to be assessed relative to current best practice, and 
to optimize the guidance developed for individuals who may benefit from TPT.
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Box A6.2. Case study 3

There is uncertainty about the balance of benefits and harms of giving tuberculosis (TB) 
preventive treatment (TPT) to people with diabetes, even if they are at higher risk of TB. 
There is thus no recommendation for systematic testing for TB infection and providing 
TPT for people with diabetes. Placebo-controlled TPT trials are underway in people 
with diabetes. The Preventive Treatment of Latent Tuberculosis Infection in People with 
Diabetes Mellitus (PROTID) trial, which began recruitment in 2022, is comparing the 
use of 3 months of weekly isoniazid and rifapentine against a placebo (19). This design 
is expected to yield critical efficacy data. Similarly, the BALANCE trial, which started 
in 2025, is an open-label, randomized controlled trial evaluating the effectiveness, safety 
and risk–benefit profile of 1 month of daily rifapentine with isoniazid compared with 
placebo for people with diabetes (20), with objectives also including assessment of 
feasibility and acceptability.

The time between trial design, implementation and reporting can span many years, and 
WHO recommendations may change during this period. Researchers may have difficulty 
in altering the comparator regimen midway through a trial, should the SOC change due to 
new evidence emerging before the trial is completed. If comparator regimens do change 
during the trial, stratified analyses should present the effectiveness and tolerability of the 
intervention in comparison to each comparator regimen to help interpret the outcomes (21).

Network meta-analysis may be useful to indirectly compare regimens that have not 
undergone head-to-head studies. However, assessment of the certainty of evidence from 
these analyses needs to be done with caution (22).

Return to Section 3.1.4 in the main GEG document

A6.1.5 Efficacy outcomes
Most recent TPT trials include progression to TB disease as the primary endpoint. However, 
this endpoint alone may not fully capture the spectrum of outcomes of importance to patients, 
communities and decision-makers, particularly in low-incidence settings or in studies with 
short follow-up durations. The heterogeneity of TB risk between populations (e.g. based 
on HIV status, TBI test results, age and region) is often inadequately described when trials 
are reported. Limited stratification and insufficient power to detect subgroup-specific effects 
restrict a GDG’s ability to assess the generalizability of the findings. Trial designs should allow 
for more granular stratification and prespecified subgroup analyses to inform the policy 
for use of TPT in diverse populations (4). However, it is acknowledged that trials may not be 
sufficiently powered to measure a significant effect in each subgroup.

Standardized outcome definitions and reporting are essential to enable valid 
network meta-analyses and to permit comparisons between TPT regimens that have not 
been evaluated directly, notwithstanding concerns about the indirectness of evidence. 
Reported outcomes should be clearly defined and would preferably include those rated as 
“important” or “critical” by the respective WHO GDG (Box A6.3). 
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Box A6.3. Examples of outcomes rated by guideline development 
groups as important or critical for TPT regimens in the past

•	 Incidence of TB disease (all formsa and microbiologically confirmed, including drug-
resistant TB); TB among participants who test positive at study entry on an antigen-based 
skin test, such as TST/TBST or IGRA 

•	 Incidence of TB disease for people with HIV (all forms, microbiologically confirmed); 
TB among participants who are ART-naive or receiving ART at entry 

•	 Mortality during TPT (all-cause and related; i.e. possibly, probably or definitely caused 
by or associated with the treatment) 

•	 AEs of Grades 3–5 and AEs of Grades 3–5 that are assessed as being related to TPT
•	 AEs of special interest (e.g. Grade 3–5 hepatotoxicity, tendinopathy or QT prolongation)
•	 TPT discontinuation due to AEs
•	 TPT completion (ever, or within a specified period)b 
•	 Adherence to TPT (proportion of doses taken)
•	 Changes to the gastrointestinal or respiratory tract microbiome
•	 Acquired drug resistance of Mycobacterium tuberculosis, where comparison to a known 

or presumed source case is possible

AE: adverse event; ART: antiretroviral therapy; HIV: human immunodeficiency virus; IGRA: interferon-gamma release assay; 
TB: tuberculosis; TBST: tuberculosis antigen-based skin test; TPT: tuberculosis preventive treatment; TST: tuberculin skin test.
a 	Prespecified definitions of possible or probable incident clinical TB may be used. Expert clinical panels blinded to 

treatment group or local clinicians may apply standard definitions to assign outcomes.
b 	Treatment completion may be defined according to the proportion of treatment completed within an assigned time frame 

(e.g. at least 80% of doses completed within 150% of the minimum treatment period).

Table A6.2 outlines the relevance of priority outcomes for different aspects of the WHO 
guideline development process.
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Table A6.2. Examples of priority outcomes for WHO TPT guideline 
development and their relevance to the EtD framework

Outcome example Relevance to EtD framework 
Incidence of TB (confirmed or clinical) Informs the balance of desirable and 

undesirable effects of TPT 
Mortality (all-cause or TB-specific) Informs the balance of desirable and 

undesirable effects of TPT 
Grade 3–5 AEs Informs the balance of desirable and 

undesirable effects of TPT 
Grade 1–2 AEs and discontinuation due to 
side-effects (tolerability)

Informs the balance of desirable and 
undesirable effects and acceptability 
of TPT

Acquisition of TB drug resistance during or 
after TPT

Informs the undesirable effects of TPT

Completion of and adherence to TPT (e.g. 
proportion of participants completing ≥80% of 
doses)

Informs the acceptability and feasibility 
of TPT

Patient-reported acceptability or satisfaction Informs the acceptability of TPT
Distributional cost–effectiveness by age and 
social status

Informs the equity and feasibility of TPT 
(consideration of subgroups)

Cost per TB case or DALY averted Informs the cost–effectiveness 
(incremental cost) of TPT

AE: adverse event; DALY: disability-adjusted life-year; EtD: evidence to decision; TB: tuberculosis; TBST: tuberculosis antigen-
based skin test; TPT: tuberculosis preventive treatment; WHO: World Health Organization.

Efficacy (i.e. prevention of TB disease) and safety (i.e. AEs) are typically reported as 
separate endpoints. This places the burden of synthesizing the risk–benefit profile on GDGs, 
rather than the researchers reporting the trial. To aid GDGs in assessing how patients and 
clinicians balance the risks and benefits of TPT in real-world practice, composite outcomes that 
integrate both efficacy and harms can be developed and validated (Box A6.4). Where possible, 
outcomes should incorporate the priorities of patients and other stakeholders, as their views 
are often underrepresented in measures of efficacy (4).
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Box A6.4. Case study 4 

In the TB Ante versus Postpartum Prevention with Isoniazid in HIV Seropositive mothers 
and their Exposed infants (TB APPRISE) trial, a composite maternal–infant outcome was 
constructed based on maternal tuberculosis (TB), infant TB, severe adverse pregnancy 
outcomes and other serious adverse events (AEs) in either the mother or infant. 
Panels of stakeholders assigned scores to these combined outcomes to reflect their 
relative importance, enabling a more unified and patient-centred analysis of trial 
results (23).

In the Phase 3 Brief Rifapentine–Isoniazid Evaluation for TB Prevention (BRIEF TB) 
trial, a composite outcome (of whether participants developed TB, the severity of AEs 
and death) was defined and scored to simultaneously assess both efficacy and safety (7). 
The categories included no TB and only mild or moderate (Grade ≤2) AEs, no TB with 
Grade 3 or 4 AEs, development of TB with various degrees of AEs, and death. The 
scores reflected clinical desirability, with “no TB and Grade ≤2 AEs” considered the best 
outcome and “death” the worst. This composite was used to provide an integrated risk–
benefit assessment, beyond reporting efficacy and safety separately.

When a composite outcome is employed, it is essential to disaggregate and report its 
individual components separately to the GDG (see Sections 3.1.5 and 3.1.6). This will avoid 
the evidence being downgraded due to indirectness, given that aggregated reporting may 
obscure differential effects and lead to misinterpretation, particularly if the components 
differ in clinical importance or frequency. 

Treatment adherence data should be consistently collected and reported to enable intention-
to-treat (ITT) and per-protocol analyses, providing insights into real-world effectiveness. 
Mortality and safety outcomes must also be captured, as they directly inform the overall risk–
benefit assessment (24). To enhance methodological rigour and policy relevance, trialists 
should consider incorporating outcomes that matter to the patient (using tools such as 
discrete choice experiments or direct patient engagement) and adopting trial designs that 
accommodate rare events and population heterogeneity. Outcomes such as quality of life, 
treatment acceptability and long-term health impacts should also be considered, given their 
importance for TPT uptake and adherence (25).

Return to Section 3.1.5 in the main GEG document

A6.1.6 Safety outcomes
Systematic reporting of TPT safety outcomes is important for GDGs, as it allows WHO 
recommendations to be based on a clear understanding of benefits and risks of an 
intervention across diverse populations. For a comprehensive safety assessment, data on AEs 
should be reported for all individuals who received at least one dose of TPT, constituting the 
safety population for analysis. This must include the proportion of participants experiencing 
AEs of Grade 3 or higher (both overall and treatment-related AEs, in the general adult 
population and in specific groups, such as children and people with HIV), and, critically, 
Grade 1 or 2 AEs. Additionally, AEs of special interest – such as hepatotoxicity and neuropathy 
with isoniazid, tendinopathy or QT prolongation (Box A6.3) – and AEs related to drug–drug 
interactions should be reported. Hepatotoxicity is a particularly important complication of 
most established TPT regimens. Another key safety outcome that trials frequently report 
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is all-cause and drug-related mortality during TPT. Differences in susceptibility to AEs based 
on age, sex, comorbidities (especially HIV and diabetes) and concurrent medications are often 
not adequately considered during trial design. Many trials lack sufficient subgroup analyses 
or adequate power for these comparisons. Special populations, such as pregnant women, 
people with diabetes and children, may experience different safety profiles, warranting 
tailored safety endpoints and analytical approaches (4, 26).

There is inconsistency in the grading, definition, monitoring and reporting of AEs across 
TPT trials, which hinders comparison and meta-analysis. Trials investigating new medicinal 
products must therefore comply with the International Council for Harmonisation of 
Technical Requirements for Pharmaceuticals for Human Use standard and report AEs of 
all grades (27). To ensure consistency and enable unbiased comparisons between studies, 
a recognized toxicity instrument, such as the Common Terminology Criteria for Adverse 
Events (CTCAE) or grading criteria of the Council for International Organizations of Medical 
Sciences or the Division of AIDS, can be used (28–30). Safety outcomes reported using 
standardized definitions support valid comparisons between different TPT trials and 
consistent interpretation of results.

The timing of AE assessments should be harmonized for unbiased comparisons of 
safety outcomes, and the data should be collected at regular intervals (e.g. fortnightly 
or monthly). Secondary analyses considering attribution of AEs to treatment, as determined 
by a blinded panel, can add value, as can analyses of the rate (rather than the proportion) 
of AEs. 

As TB and AEs from TPT are relatively rare, and trials often have limited sample size 
and duration, some uncommon but serious AEs may not occur during an initial Phase 2 
or Phase 3 trial (31, 32). Trials often do not follow participants for long enough to capture 
delayed toxicity, which is crucial for new or long-acting regimens or in vulnerable groups (e.g. 
children, pregnant women and people with comorbidities). To identify rare but important 
safety outcomes, data from larger observational studies or pragmatic Phase 4 trials would 
be helpful for WHO guideline development.

Most safety endpoints in TPT trials focus on severe AEs or laboratory findings, neglecting 
other outcomes that matter to patients, such as quality of life, tolerability, treatment burden 
and mild-to-moderate AEs that may affect adherence to and acceptability of TPT. There 
is a recognized need to solicit patient, community and stakeholder input when defining 
safety outcomes, to ensure relevance and improve treatment uptake (4). As TPT research 
increasingly shifts towards pragmatic (real-world, implementation-focused) and decentralized 
trial designs, there may be less direct onsite supervision, more variation between study 
settings and delegation of certain trial functions to nonspecialist staff. In such trials, safety 
monitoring frameworks need to be adapted through, for example, use of innovative 
digital tools, remote monitoring, standardized protocols or increased participant education, 
so that participant safety and data integrity are not compromised (33).

Return to Section 3.1.6 in the main GEG document

A6.1.7 Tolerability outcomes
Tolerability is an important consideration for individuals taking TPT, who are usually healthy 
and less willing to accept even low-grade symptoms compared with individuals with TB 
disease (34). Poor tolerability can lead to treatment interruption or discontinuation, reducing 



Annex 6. Current best practice and options for tuberculosis preventive treatment trials 87

the regimen’s effectiveness. As tolerability outcomes influence TPT completion, they are 
crucial for assessing the balance between the harms and benefits of TPT (35).

It is desirable to collect data on tolerability during TPT trials, as this enables GDGs to 
incorporate the views of individuals receiving TPT into their decision-making. A high-efficacy 
regimen that is poorly tolerated may not be feasible to implement under programmatic 
conditions (36). This is important in Phase 3 trials, in which the level of support provided to 
individuals to adhere to treatment is often beyond that which can be provided during routine 
care in most high-burden countries. 

Tolerability can be measured during trials using standardized patient-reported outcome 
(PRO) questionnaires. PROs have been defined as measures of a person’s health condition 
that come directly from the individual, without interpretation by a clinician or anyone else. 
These can be an important complement to bacteriological and clinical outcomes during 
the guideline development process (37, 38). Standardized participant questionnaires can 
be developed, preferably using standardized tools (e.g. the PRO-CTCAE tool, which measures 
participant experiences with AEs while receiving treatment), based on the likely tolerability 
of the regimens being evaluated (39). Any such tool should be shown to be valid, reliable 
and responsive (i.e. has longitudinal validity) in reflecting the person’s experience with TPT.

Return to Section 3.1.7 in the main GEG document

A6.1.8 Acquisition of drug resistance
TPT is indicated for people who are expected to have a low Mycobacterium tuberculosis bacillary 
load in their body and thus a lower likelihood of selection of a mutant strain. However, when 
inadvertently given to individuals with unrecognized TB, TPT is unlikely to cure TB disease (due 
to its higher bacterial load than TBI) and may thus favour the emergence of resistant strains. 
TPT trials should therefore implement an effective rule-out algorithm and use sensitive tools 
(e.g. chest X-ray) to exclude prevalent TB disease, including asymptomatic TB, among the 
target populations before starting TPT. Although poor TPT adherence could also lead to the 
emergence of resistance (40), the risk of acquired resistance with TPT is uncertain, particularly 
for regimens including newer TB drugs (e.g. bedaquiline, delamanid). The emergence of drug-
resistant TB is especially consequential in vulnerable populations, such as children, people 
with HIV and pregnant women, where microbiological confirmation of disease may be more 
difficult and the implications of treating drug-resistant disease more serious.

TPT trials need protocols to monitor the emergence of drug resistance during and after TPT. 
Systematic DST is required for participants who develop incident TB disease, as well as the 
presumed source patient. Interim analyses may help to quickly identify higher-than-expected 
rates of acquired resistance among TPT trial participants, potentially enabling the trial design 
to be modified (4). However, even in large clinical trials of TPT, the absolute number of 
individuals who develop incident TB is small. For this reason, the number of people taking 
TPT who develop resistance will be limited, and data from larger prospective studies may 
be required to obtain precise estimates of acquired drug resistance. Extended follow-up 
of trial participants may increase the number of individuals identified with incident TB, 
potentially increasing the power to detect acquired resistance. A meta-analysis of cases may 
best estimate the potential of a TPT regimen to generate resistance (41).

In trials of TPT for household or close contacts of people with TB disease, DST results of 
the isolate in the index case should be systematically reported. The development of drug 
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resistance during TPT can be measured with genomic testing by comparing mutations in 
isolates from contacts with those from the person with incident TB while receiving TPT. 
Where it is not feasible to carry this out immediately, the isolates from index patients may 
be stored for later analysis. Collection of isolates in children may be more difficult. The strain 
isolated from index patients and household or close contacts may be different, especially 
in high-prevalence settings; hence, acquisition of drug resistance cannot be inferred from 
the presence of drug resistance alone (42, 43).

Apart from resistance in M. tuberculosis strains, the rest of the human microbiome can also 
be affected by TPT regimens. Nested studies that evaluate the effect of TPT on the human 
microbiome should particularly be considered for regimens that include broad-spectrum 
antibiotics (e.g. levofloxacin). Such antibiotics can reduce the diversity of gastrointestinal 
and respiratory tract flora and lead to the acquisition of resistance to medications that are 
used for treating other common infections (18, 44).

Return to Section 3.1.8 in the main GEG document

A6.1.9 Treatment duration
Patients may prefer shorter TPT regimens, particularly if such regimens are effective and well-
tolerated. However, trials often collect few data on the value of shortening TPT duration for 
people who receive TPT. In noninferiority trials, the efficacy of the intervention may be similar 
to the SOC; however, the noninferiority margin expresses the trade-off between duration 
and efficacy from the perspective of the investigators, not the other stakeholders (patients, 
providers and NTP managers). In the absence of an outcome summarizing the benefit of 
a shorter regimen, GDG panels typically consider whether the shorter duration translates 
into higher rates of TPT completion and lower rates of AEs, which is an indirect judgement 
(Box A6.3 and Table A6.2). Direct measurement of the benefits of TPT shortening may be 
required to support strong recommendations for shorter treatments. 

PRO surveys (covering acceptability, patient satisfaction or quality of life) may be able to 
capture the perceived benefits of shorter TPT. These will be considered in the evidence to 
decision (EtD) framework as part of an evaluation of the balance of effects, alongside other 
key considerations. To elucidate the advantages of TPT shortening for GDGs, future trials 
should consider incorporating the following in the trial design and implementation (4):

•	 metrics to express the cumulative effect of treatment shortening, including pill burden 
and indirect costs;

•	 embedded economic evaluations to capture both health system and patient-level costs 
across diverse settings;

•	 validated measurements to attribute improved adherence to shorter TPT duration rather 
than to confounding factors (e.g. health care support, incentives);

•	 validated measurements of PROs (acceptability, patient satisfaction or quality of life);
•	 composite outcomes that weigh both clinical and implementation benefits (i.e. not only 

noninferiority in efficacy but also the trade-off between slightly lower efficacy and much 
higher acceptability and adherence), which would be presented to the GDG along with 
the disaggregated outcomes; and

•	 multi-arm or adaptive designs that characterize the duration–efficacy curve (16, 45).

Return to Section 3.1.9 in the main GEG document
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A6.1.10 Duration of follow-up
Longer-term follow-up in TPT trials is required to assess the durability of the preventive 
effect and late development of TB disease. Optimal selection of the follow-up duration must 
strike a balance: it should be long enough to capture a sufficient proportion of incident TB 
events but should also account for the risk that people may be reinfected with a new strain 
following randomization, particularly in high transmission settings. Shorter post-treatment 
monitoring periods can reduce the number of observed TB events, thereby decreasing the 
power to detect true differences, or a lack thereof, between study arms. 

Given the low incidence of TB events, maximizing capture of such events and participant 
retention is critical to maintain statistical power and avoid biasing results towards 
the null. High participant retention during follow-up is essential to reduce the potential 
misclassification of TB outcomes (8). 

The primary efficacy analysis should be anchored to a fixed time point from randomization, 
to avoid immortal time bias. To ensure comparability, participants in both intervention and 
comparator arms should be followed for an equivalent duration. This is typically 24 months 
after initiation or at least 12 months beyond completion of the longest TPT regimen. This 
approach aligns with evidence showing that most TB disease occurs within the first 1–2 years 
after TBI (46, 47). In addition to active follow-up, passive follow-up (with consent) may be 
undertaken by searching public health notification systems for individuals enrolled in TPT 
trials who have subsequently developed TB. 

Variable follow-up times in TPT trials can be problematic, as the rate at which TB develops after 
treatment is nonlinear (i.e. more events occur early after end of treatment). Hence, combining 
different follow-up lengths can introduce bias. Innovative and adaptive trial designs offer 
a promising approach in this context (4). They allow for variable follow-up durations within 
the same trial, which is particularly useful in basket trials or stratified designs. Follow-up 
periods can be tailored to the needs of different subgroups; for example:

•	 children who are at higher risk of rapid progression may require shorter follow-up; and
•	 people with HIV may need stratified follow-up durations based on antiretroviral therapy 

(ART) status, immune recovery and local epidemiological conditions. 

Such flexibility enhances the trial’s responsiveness to biological and contextual variability, 
while maintaining methodological rigour.

Return to Section 3.1.10 in the main GEG document

A6.1.11 Sample size and statistical issues
A sufficient sample size is essential to detect clinically meaningful differences between 
treatments with adequate statistical power, obtain precise estimates of treatment effects (as 
indicated by narrow confidence intervals) and reduce the risk of false negative findings, which 
could lead to rejecting a potentially effective treatment. When determining the sample size, 
it is important to consider the desired level of precision for each outcome measure that 
is usually considered critical or important (Box A6.3), not just for the primary outcome on 
which the trial hypothesis may have been based. Nonetheless, it is understood that a study 
cannot be powered for all possible secondary outcomes, owing to practical limitations on 
sample size.
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A WHO consultation on TPT trial design highlighted key sample size considerations for TPT 
trials (4). 

•	 Low event rates (i.e. progression from TBI to TB disease) may require large sample sizes 
to observe sufficient events, especially when using a noninferiority design.

•	 Selecting populations at highest risk (e.g. close contacts of patients with TB, people 
with HIV) can improve efficiency and reduce the required sample size.

•	 Misestimating the event rate in controls can lead to an underpowered trial.
•	 Novel strategies, including adaptive approaches to noninferiority margins, can address 

small numbers of outcome events and optimize statistical power without dramatically 
increasing sample size.

•	 Explicitly incorporating the imperfections of diagnostic tests for TBI into power and sample 
size calculations is essential.

The legacy TPT regimens, such as 6 or 9 months of daily isoniazid monotherapy, have been 
shown to have an efficacy of about 60–90% compared with no treatment (48). Demonstrating 
the superiority of a new TPT regimen is often impractical, given the low event rates and 
hence large sample size required. TPT trials therefore often employ a noninferiority trial 
design to evaluate whether a new TPT regimen is not worse than an existing one by a 
prespecified margin (6, 49, 50). One of the key considerations is the choice of noninferiority 
margin that defines what is considered an “acceptable” loss of efficacy. This choice must 
be clinically justified and statistically sound, balancing the risk of adopting a less effective 
regimen against the potential benefits, while also taking into account the effect size of the 
reference regimen, public health implications of small differences in efficacy, and added 
benefits (e.g. better adherence, safety). Second, the choice of participants (e.g. those with a 
positive TBI test result) and random allocation with strict allocation concealment are essential 
to avoid selection bias and false declaration of noninferiority. Stratified randomization (e.g. 
by HIV status, age or geographical locations based on TB burden), combined with blinding 
of outcome assessors, will enhance the certainty of evidence. Both ITT and per-protocol 
analyses are typically required to confirm noninferiority. 

Treatment-shortening trials using noninferiority designs have contributed immensely to 
recent guidelines, leading to recommendations for effective TPT regimens of 1–4 months’ 
duration. These shorter regimens were found to offer substantial benefits over the 
previous 6–9-month isoniazid-based regimens. However, even if they may be preferred by 
people prescribed TPT, they are still too long and relatively toxic for an individual who has 
a very low baseline risk of disease. The efficacy of even shorter TPT regimens, including 
regimens under 2 weeks’ duration, therefore needs further exploration. The optimal duration 
of TPT regimens lasting less than 1 month may not be best explored using classic two-arm 
noninferiority trials. One approach is to evaluate the relationship between different durations 
and efficacy of TPT. This would require some participants to be randomly assigned to no 
(or delayed) TPT to characterize the number of TB cases averted by the shortest options. 
However, such designs would require careful ethical consideration and would need to ensure 
that participants not receiving treatment provided informed consent. Within treatment-
shortening trials, additional research is required to identify patient views regarding the 
optimal trade-off between efficacy and acceptability (4, 51).

Return to Section 3.1.11 in the main GEG document



Annex 6. Current best practice and options for tuberculosis preventive treatment trials 91

A6.1.12 Analysis and reporting
Trials should present outcomes in both the ITT and per-protocol populations, especially for 
noninferiority trials. All safety outcomes should be systematically reported. AEs (severity, 
frequency and patient-important outcomes), quality of life and patient-reported experience 
should be presented. Subgroup analyses should be prespecified and reported, with 
justification for inclusion (e.g. by age, HIV status, geography or risk profile). Reporting of 
other important outcomes, such as palatability, patient preferences, acceptability, feasibility 
of administration, cost–effectiveness, drug–drug interactions and acquisition of resistance, 
should be considered. Collection of data on the outcome of TPT for women who become 
pregnant after randomization is particularly valuable, as pregnant women are often excluded 
from trials because of an unfavourable risk–benefit analysis. These data allow GDGs to 
make better-informed decisions about treatment during pregnancy (4, 26).

Public confidence in scientific research evidence and associated guidelines relies on 
transparency and reproducibility. There are established international standards for 
registration of trials, publication of protocols and statistical analysis plans, and reporting of 
trial results according to the latest Consolidated Standards of Reporting Trials (CONSORT) 
guidelines (52). To establish the applicability of trial results, key subgroups of interest 
during guideline development include those based on age (≤5, 5–10 and >10 years), HIV 
status (positive or negative and, ideally, receiving ART or not, and CD4 count) and level of 
adherence to TPT. The overall combined effect of these factors may be evaluated by carrying 
out stratified analyses.

Any per-protocol analyses should carefully consider the estimand of interest and use 
appropriate methods, avoiding exclusions after randomization where possible, as such 
exclusions can introduce bias (53). It is recommended to specify the estimand of interest, 
align analysis methods to this estimand, state all assumptions and plan sensitivity analyses 
to test robustness. Multiple estimands – including those that account for adherence – are 
often warranted to fully capture the clinical question, and sensitivity analyses are essential 
to explore how different ways of handling intercurrent events (e.g. nonadherence) might 
affect results.

Return to Section 3.1.12 in the main GEG document

A6.1.13 Data sharing
TPT trials should aim to harmonize key outcomes and data structures across studies to 
facilitate robust analyses of pooled data. Pooled studies typically involve individual participant 
data (IPD) meta-analysis, allowing for more detailed evaluation of treatment outcomes 
than meta-analysis of summary effect estimates (54). Anonymized data sharing should be 
included on informed consent forms during trials, with timely publication and sharing or 
placement of data in a public repository immediately after publication of primary trial results. 
This allows pooled analyses of the most up-to-date data for the common good (8).

Analyses that combine data from multiple trials can increase both the generalizability of the 
study findings and the directness of the evidence (Box A6.5). They may additionally enable 
verification of the conclusions, improve data validity and support testing of new hypotheses 
using existing data, maximizing the value of research investments. These analyses can also 
enable GDGs to better identify subgroups that may benefit most from TPT. 
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Box A6.5. Case study 5 

The effectiveness of levofloxacin (Lfx) as tuberculosis (TB) preventive treatment 
(TPT) for contacts of individuals with multidrug-resistant and rifampicin-resistant TB 
was evaluated in two independent clinical trials, one in Viet Nam (Levofloxacin for 
the Prevention of Multidrug-Resistant Tuberculosis in Vietnam [V-QUIN]) and one in 
South Africa (Tuberculosis Child Multidrug-Resistant Preventive Therapy [TB-CHAMP]). 
The V-QUIN trial primarily enrolled adults, with some adolescents and children, while 
the TB-CHAMP trial predominantly investigated Lfx TPT in children and adolescents 
(55, 56). Collaboration between investigators during trial design ensured that participants 
of all ages were collectively recruited between the two trials. Researchers from both trials 
collaborated before unblinding the results to design a combined analysis strategy (57). 
Combining data from these two trials from two geographical locations, through a 
preplanned individual participant data (IPD) meta-analysis, increased the generalizability 
of the studies’ findings. Bayesian analyses enabled direct estimates of the probability 
that Lfx reduced the incidence of TB. The separate trial findings, as well as an IPD meta-
analysis combining the trial findings, were presented to the World Health Organization 
(WHO) guideline development group. WHO also commissioned a systematic review. 
These combined analyses contributed to the strong recommendation issued by WHO, 
with moderate certainty of the estimate of effects (12).

De-identified IPD should be made widely available through established data repositories. 
Sharing the statistical code used to calculate a trial’s primary outcomes increases transparency 
of the analytical process. Having data publicly available can also facilitate alignment of 
outcome definitions and harmonized data collection in the future (58).

Return to Section 3.1.13 in the main GEG document

A6.1.14 Nonrandomized studies
Nonrandomized studies (NRS) are often undertaken to evaluate TPT in special populations 
or for rare outcomes, long-term safety, or policy-level interventions, where an RCT would be 
impractical or unethical (e.g. pregnancy outcomes in women receiving TPT, population-level 
TPT effects) (59). Evidence from NRS may be used to complement RCT evidence, especially 
in outcome synthesis for guidelines or policy decisions. However, the risk of biases, such as 
confounding and selection bias, is greater with NRS, which may result in misleading estimates 
of effectiveness (60). Therefore, establishing clear causal relationships between TPT and 
outcomes in NRS is difficult. Proper analytical methods, risk-of-bias tools and prespecified 
protocols are essential for maximizing the value of NRS (61, 62). A case study where NRS was 
used to complement RCT evidence for guideline development is shown in Box A6.6.
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Box A6.6. Case study 6

The World Health Organization (WHO) first recommended the 3-month weekly rifapentine 
plus isoniazid (3HP) tuberculosis preventive treatment (TPT) regimen in 2015 and further 
updated its scope in the 2018 guidelines. The foundational evidence for 3HP came 
from a landmark 2011 randomized controlled trial (63), which demonstrated that it was 
noninferior to longer isoniazid regimens and had better completion rates and a more 
favourable safety profile. This formed the basis for the initial WHO guidelines.

However, subsequent real-world implementation and safety data, often derived from 
observational studies, were crucial for refining and expanding these guidelines. These 
studies confirmed high TPT completion rates in routine clinical settings, a key advantage 
of the 3HP regimen. A 2016 study provided valuable data on the 3HP regimen’s safety 
and efficacy in people coinfected with HIV, a critical subgroup not fully addressed in 
the initial trial (64). Furthermore, pragmatic implementation studies provided nuanced 
insights into real-world challenges by identifying clinical predictors of adverse drug 
reactions and different delivery strategies (e.g. directly observed therapy versus self-
administered therapy) (65–67). 

This overall body of evidence helped WHO move from a recommendation based on 
efficacy but limited to low-burden settings to a comprehensive recommendation 
applicable everywhere.

In the Grading of Recommendations Assessment, Development and Evaluation (GRADE) 
framework, randomized evidence is prioritized because of its strong protection against bias. 
However, historically, a lack of randomized evidence, gaps in such evidence or suboptimal 
precision for some outcomes have often been addressed using observational datasets 
from cohort studies for collaborative IPD meta-analyses (68). Detailed discussion about 
the possibility and direction of different biases is necessary when such data are used to 
support guideline recommendations or when historical nonconcurrent controls are used 
as a comparator. Recently, more advanced analytical methods have begun to be used in 
TB research to address confounding and other biases (69). Efforts have also been made to 
improve the quality and comparability of longitudinal data collection, particularly with a view 
to increasing the precision of safety analyses. These approaches may result in upgrading 
the certainty of the evidence, although not to the level of adequately powered RCTs (70). 

Modern epidemiological approaches to analysis of observational data include propensity 
score matching, target trial emulation and causal inference. The aim of propensity score 
matching is to adjust the composition of prognostic covariates of participants receiving 
different treatment regimens, to make them as comparable as possible and address 
confounding by indication. In target trial emulation, the principles of RCT study design 
are applied to observational data, with an overall goal of estimating the causal effect of a 
treatment strategy or regimen (68, 71). This framework facilitates the specification of a clear 
causal question, amplification of key assumptions, and avoidance of biases (e.g. confounding 
and immortal time bias). A major strength of target trial emulation is that observational 
analyses grounded in this framework can incorporate other aspects of GEG for trials (e.g. 
related to estimands, duration of follow-up and specification of the intervention), which are 
described elsewhere in this document. Robust and comprehensive sensitivity analyses that 
evaluate the impact of assumptions made in observational analyses also play an important 
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role in understanding potential sources of bias. Even the most advanced analytical methods 
applied to high-quality datasets cannot fully account for residual or unmeasured confounding 
or selection bias. In some instances, it has been possible to compare the findings from 
observational cohort data with those of RCTs of similar or identical regimens. In other cases, 
observational data have remained the only source of evidence because of the use of outdated 
regimens or disruption in balance that prevents the mounting of a trial. In these cases, 
despite having relatively large datasets, the indirectness and risk of bias have generally 
precluded a strong WHO recommendation.

Return to Section 3.1.14 in the main GEG document

A6.1.15 Extrapolation to excluded populations
Extrapolation can have utility in the generation of TPT recommendations in different ways, 
such as to judge whether a given regimen can be used in people with HIV, children or 
pregnant women. Additionally, current recommendations limit contact investigation and 
provision of TPT to people who are exposed to bacteriologically confirmed pulmonary TB 
because there is limited evidence of the value of this when the index patient has another 
form of TB. Mathematical modelling can sometimes provide insights into the population-level 
impacts of an intervention demonstrated to be effective in a clinical trial. Although modelling 
has limitations, such as the extent to which assumptions in the model align with the true 
parameters in the target population, when accompanied by trial data or transmission studies, 
it may provide useful information for a GDG to determine the effect of the intervention on 
health equity and the potential impact on public health and resources (72, 73). Evidence 
from modelling studies is usually graded low on the certainty scale when used for evidence-
based guidelines.

TPT trials often exclude pregnant women because of concerns about fetal safety and the risk–
benefit balance. However, extrapolation of recommendations may be feasible if there are 
satisfactory preclinical toxicology data and available postmarketing or opportunistic Phase 3 
data (74, 75).

A more transparent alternative to simple extrapolation is the use of basket trial designs and 
Bayesian approaches. These methods allow for the borrowing of information from other 
groups within the same trial or from external trials to make estimations in subgroups that 
lack power. The degree of borrowing is determined by expert opinion and external evidence 
and is presented transparently alongside other analyses (4, 12, 76).

Return to Section 3.1.15 in the main GEG document

A6.1.16 Pharmacokinetic studies
Trials of novel drugs should be accompanied by pharmacokinetic (PK) studies in target 
populations where data are lacking, including among specific populations such as 
older people, children and pregnant women. These studies are crucial for informing dosing 
recommendations and understanding drug–drug interactions. PK studies typically use either 
intensive or sparse sampling methods. Intensive sampling enables detailed individual 
PK profiling but carries a higher burden on participants, especially among children and 
pregnant women. Sparse sampling, which uses fewer samples per participant combined 
with population PK modelling, offers an ethically favourable and practical alternative for 
generating robust dosing data in these groups. 
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PK studies are considered a requirement to inform dosing for trials involving children. 
Children achieve lower serum concentrations of TB medicines and eliminate them faster 
than adults when given the same dosage (mg/kg/day). Therefore, it is important to collect 
paediatric data early in the development of TPT regimens to inform dosing. Separate studies 
to determine safety (and acceptability) in children may also be needed (Box A6.7).

Box A6.7. Case study 7

Pharmacokinetic (PK) side-studies can add information to trial findings that can make 
drug dosing more precise. An open-label lead-in PK study was conducted in Cape Town, 
South Africa, as part of the Tuberculosis Child Multidrug-Resistant Preventive Therapy 
(TB-CHAMP) trial of the use of levofloxacin (Lfx) as tuberculosis preventive treatment 
(TPT) for children exposed to multidrug-resistant and rifampicin-resistant tuberculosis. 
This substudy specifically characterized the population PK profile, safety and dosing of 
novel paediatric Lfx dispersible tablets that facilitate administration in children. When 
given to children, the dispersible 100 mg Lfx tablet was found to have a higher oral 
bioavailability (and thus drug exposure) than the nondispersible 250 mg adult tablet 
that was used in TB-CHAMP (77). 

The Assessment of the Safety, Tolerability, and Effectiveness of Rifapentine Given Daily 
for LTBI (ASTERoID) study, which is evaluating 6 weeks of daily rifapentine alone as TPT, 
compared with 12–16 weeks of rifampicin (78), and the Bedaquiline Roll-out Evidence in 
Contacts and People Living With HIV to Prevent TB (BREACH-TB) study, which will evaluate 
1 month of bedaquiline as a “pan-TPT” regimen (79), will both enrol children. They will 
also be accompanied by PK studies in children to help optimize the paediatric dosage. 

PK studies may be considered for evaluating how physiological changes in pregnancy 
affect dosing and, consequently, efficacy and safety, along with human lactation studies. 
For example, the Phase 1/2 IMPAACT 2001 trial specifically evaluated the PK parameters, safety 
and tolerability of 3 months of weekly rifapentine plus isoniazid in pregnant women (74). 
This study found that no dose adjustment was needed for rifapentine from the second to 
the third trimester.

WHO usually engages external experts to assess the findings from PK reviews (see 
Section 4.5) (80). On the strength of this evaluation, WHO updates its operational guidance 
with tabular drug dosage schedules (e.g. see Table 4 in the WHO operational handbook on 
tuberculosis (13)), as well as providing interactive tools to find the right dose by indication 
and body weight (81).

Return to Section 3.1.16 in the main GEG document
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A6.2 Guidance on generating evidence on values, 
resources required, cost–effectiveness, equity, 
acceptability and feasibility
A 6.2.1 Values
The value criterion in the GRADE framework refers to systematically capturing and 
integrating the preferences of people receiving TPT (e.g. in relation to pill burden, 
dosing frequency, regimen duration and AEs), care providers and the community into the 
recommendations (25). For trial designers, this means prioritizing stakeholder engagement 
using structured interviews, focus group discussions or discrete choice experiments to 
determine which outcomes (e.g. efficacy, AEs, pill burden and quality of life) matter most to 
those receiving TPT (82). Clinical trials should incorporate PROs and satisfaction measures, 
and use composite endpoints reflecting these priorities, in addition to biomedical efficacy 
and safety information. 

Various types of studies can be employed to inform the values criterion, including qualitative 
studies and patient surveys (83–85). Although qualitative evidence does not produce findings 
that can be statistically generalized to a particular geographical location or population, it 
does provide analytical generalizability in terms of understanding the range of possible 
aspects that can explain a phenomenon of interest – in this case, the range of possible value 
considerations with regard to the intervention. The utility of qualitative research is discussed 
further in Section 3.3 and Annex 8.

Transparent documentation of how value judgements influence trial endpoints, analysis and 
guideline recommendations ensures that research is both scientifically rigorous and aligned 
with what matters to patients and health systems, strengthening the real-world impact and 
uptake of TPT interventions (86).

The strength of a recommendation can be influenced by uncertainties about how those 
affected by a given intervention value its outcomes. GDGs are often faced with a situation 
where study evidence and qualitative research on values are limited or lacking for a 
given question. In such cases, this will be registered in the EtD framework and reflected as 
a research gap to help direct future priorities for studies.

Return to Section 3.2.1 in the main GEG document

A6.2.2 Resources required and certainty of evidence of required 
resources
Understanding resource requirements is essential for translating trial results into practice. 
It helps predict the feasibility of implementing TPT regimens in various health care settings 
and allows NTPs to better prepare for the adoption of new TPT regimens. The higher the 
costs of an intervention, and the more resources it consumes, the less likely it is that a strong 
recommendation is warranted. 

Where feasible, data on costs to the health system and participants should be collected in 
both the intervention and comparator arms during trials (87). These costs may include: 

•	 direct medical costs (e.g. drugs, diagnostics, clinical visits, staff time, service delivery platforms, 
infrastructure changes);
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•	 nonmedical costs (e.g. transport, food, accommodation, logistics, training);
•	 indirect costs (e.g. loss of income due to illness, time off work or school); and
•	 intangible costs (e.g. impacts on quality of life).

Collaboration with health economists and system implementers from the beginning of the trial 
ensures resource data collection is targeted, complete and relevant to policy. Internationally 
recognized tools, such as the Consolidated Health Economic Evaluation Reporting Standards, 
may be used to improve the transparency, completeness and consistency of health economic 
evaluations (88).

Costs often vary substantially between countries; therefore, for multicountry studies, 
costing should be carried out across multiple settings for broad representativeness (89). 
The true costs of scaling up TPT regimens, however, may differ substantially from costs 
within a trial, given that routine clinical encounters may be shorter and fewer scheduled 
visits may be required, or visits may be integrated with other care (e.g. in HIV clinics). For 
this reason, programmatic studies that measure costs can complement the in-trial analyses 
of Phase 3 studies. The effects of varying cost parameters, such as changes in the cost of 
the investigational product, should be presented where possible. Costs to the health system 
should be presented for a range of settings. Health system costs that may differ between the 
treatment arms include not only the cost of drugs, but also other aspects of management 
(e.g. adherence support, outpatient visits, routine monitoring) (90). Nonmedical and indirect 
costs are borne by the person receiving TPT. Out-of-pocket costs, loss of gainful employment 
and other indirect costs represent a large proportion of total treatment costs but are often 
excluded from both data collection exercises on cost and TB cost–effectiveness analyses 
(CEAs). These differences may explain variation in cost estimates between studies. It is also 
helpful to obtain data on issues that have a longer-term impact, such as indebtedness, to 
give GDGs a more factual picture of the impact of care.

The certainty of evidence concerning resources typically depends on how well the costs 
and resource requirements are quantified and whether these estimates are based on solid, 
reliable evidence. This may also depend on how many settings were assessed when data 
were gathered (i.e. whether the evidence captures the full diversity of modes of delivery of 
a TPT intervention and the degree of integration with other health services that a person 
is frequenting). To grade the certainty of evidence regarding required resources using the 
GRADE approach, the same domains that are used to determine the certainty of evidence 
of health effects are used; namely, risk of bias, inconsistency, imprecision, indirectness 
and dissemination bias. The certainty of evidence for required resources is best presented 
in accordance with the GRADE EtD framework (see Annex 3), highlighting limitations and 
variability in resource estimates. 

Return to Section 3.2.2 in the main GEG document

A6.2.3 Cost–effectiveness
CEA provides valuable insights for policy-makers and helps determine which TPT regimens 
offer the best value for money, guiding decisions about which treatments to implement 
or prioritize. This information is crucial for making evidence-based decisions in resource-
limited settings where budget constraints are significant. CEA should use parameters from 
a range of high- and low-resource settings if the study is conducted in multiple settings, 
to make the findings more generalizable (Box A6.8). Where possible, researchers should 
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undertake modelling to determine whether a newer TPT regimen is cost–effective for health 
systems and patients.

CEA should include both health system and societal perspectives and use an appropriate 
time horizon that includes both short- and long-term costs and effects, such as TB cases 
prevented over the years. The CEA should include all costs and benefits, not just those 
incurred by the health system or programme, but also those that fall on patients, families 
and the broader community. This avoids a situation where an intervention appears cost–
effective or efficient simply because it shifts significant costs (e.g. travel, lost income or 
nonmedical expenses) from the health care provider to the affected individual or household.

Risk groups, such as household contacts, should be appropriately represented in any 
modelling to ensure that estimates take into account the increased burden of disease and 
morbidity or mortality that these individuals face. In the calculation of incremental cost–
effectiveness ratios (ICERs), comparisons should be made with the established SOC to ensure 
policy relevance. As best practice, all analytical inputs, epidemiology, adherence rates, 
diagnostic accuracy, regimen efficacy and management of AEs need to be specified in 
calculating and interpreting ICERs and cost-utility measures, such as cost per quality-
adjusted life-year or disability-adjusted life-year averted. Sensitivity analyses (one-way, 
multiway) are valuable to identify variables that most influence results and test the robustness 
of conclusions under different assumptions.

Box A6.8. Case study 8

A systematic review of studies published between June 2016 and September 2023 
identified one high-quality cost–effectiveness study of tuberculosis (TB) preventive 
treatment (TPT) with fluoroquinolone (FQ) for contacts of people with multidrug-resistant 
and rifampicin-resistant TB (MDR/RR-TB) (12). This study found that cost–effectiveness 
was highest when implementing levofloxacin (Lfx)–moxifloxacin (Mfx) for children aged 
<5 years and children aged <15 years with HIV (incremental cost–effectiveness ratio, 
US$ 738 per disability-adjusted life-year), but it averted fewer total deaths and years 
of life lost than providing Lfx–Mfx to all children aged <15 years (870 versus 1240 
deaths averted). The cost–effectiveness of Lfx–Mfx decreased in countries with higher 
FQ resistance, with a greater number of contacts aged below 15 years needing to be 
treated per TB episode averted. 

This analysis was updated with the efficacy estimates from the Tuberculosis 
Child Multidrug-Resistant Preventive Therapy (TB-CHAMP) and Levofloxacin for the 
Prevention of Multidrug-Resistant Tuberculosis in Vietnam (V-QUIN) trials, and results 
were found to be similar. A substudy of the V-QUIN trial estimated that for every 1000 
adult MDR/RR-TB contacts who were given Lfx as TPT, compared with monitoring alone, 
there would be a total health system cost saving of US$ 2091, a total health gain 
of 40.1 quality-adjusted life-years, and 0.56 MDR/RR-TB cases prevented (91). The World 
Health Organization guideline development group judged that these data favoured 
the intervention.

Although methods for collecting health system and patient costs are relatively standard, 
clinical trial data for evaluating cost–effectiveness may be limited in their generalizability 
to programmatic conditions, particularly in terms of adherence, safety, risk of emergent 
resistance and capturing longer-term treatment effects. Best practices for trial-based 
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CEAs include designing trials to collect data on likely programmatic effectiveness (not just 
clinical efficacy) and measuring costs or use of resources and health-related quality of life as 
part of the trial. Measures of adherence collected during trials would also be particularly useful 
in modelling real-world outcomes, as would data from routinely collected programmatic 
sources (e.g. electronic health records, where available). Data from new technologies, such 
as digital adherence monitoring, which have been investigated extensively for curative 
TB treatment and less for TPT and tracking of patient resource use and time, would also 
be helpful. 

The cost–effectiveness profile of TPT can be substantially improved by pairing CEA with 
transmission modelling. Transmission models extend the traditional trial-based perspective 
by capturing indirect and population-level effects, such as reduced secondary transmission, 
over extended time horizons that go beyond the immediate trial population. When resource 
requirements are assessed in this way, programmes and policy-makers can more accurately 
estimate the true impact and value of scaling up TPT interventions, justifying investments 
in settings where long-term benefits outweigh initial costs (92).

Return to Section 3.2.4 in the main GEG document

A6.2.4 Equity
The impact of interventions on health equity is rarely directly measured in TB trials, although 
any differences in effectiveness between subgroups of participants and the perspectives of 
community advisory boards involved in the research may be relevant. Operational research 
that measures the actual uptake of novel interventions may also be valuable. Qualitative 
research can provide suitable evidence and can add voices from the community, end users 
and health care professionals. In the case of a qualitative evidence synthesis (a systematic 
review of qualitative evidence), equity issues may be identified directly from the findings, 
which can then be summarized and used to develop a narrative text. When such a synthesis 
does not explicitly identify equity issues, the evidence reviewers or experts in the field may 
be able to deduce issues from the findings. However, they must state that the equity issues 
were hypothesized from the evidence rather than being described explicitly.

Quantitative data about the effect of an intervention on equity could help policy-makers 
make informed decisions about implementation and direct resource allocation to reach those 
most in need. Unlike the indices used to express desirable or undesirable effects, or cost–
effectiveness, there is as yet no universal quantitative metric in common use to report equity 
of TB prevention and care in the EtD framework. Work is underway to express health equity 
through distributional cost–effectiveness analysis (DCEA) (93). DCEA assesses how costs and 
benefits are distributed across different population groups, such as by age, socioeconomic 
status or geographical area, highlighting implications for equity and targeting of TPT. The 
DCEA approach offers a way to explicitly present trade-offs between efficiency and equity, 
helping GDGs assess whether interventions promote fairness or reduce health disparities 
beyond any aggregate health gains.

Return to Section 3.2.5 in the main GEG document

A6.2.5 Acceptability
Acceptability is often neglected in trial design and implementation, even though it is well 
known that acceptability of a drug and its formulations can directly affect adherence, 
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intended use, efficacy and safety. Acceptability of TPT incorporates usability, receptivity and 
integration within the local context (94). It is important that the evaluation of acceptability 
is planned early and undertaken holistically, including in-depth qualitative work alongside 
quantitative analysis (95). When developing a TPT intervention, it is critical to think about 
what is likely to be acceptable to key stakeholders.

Acceptability should ideally be measured directly to provide better-certainty evidence 
about this important aspect. Methods for doing so include stakeholder surveys (including 
of patients, providers and national policy-makers) and qualitative research (e.g. interviews 
and focus groups). Although quantitative studies can provide information on acceptability 
(e.g. the proportion of a group finding the intervention acceptable), qualitative studies can 
also provide insights into why a particular intervention may be more or less acceptable and 
under what circumstances. During protocol development, community advisory boards can 
provide input into participant perception of the factors that affect acceptability (95, 96).

Comparative evidence regarding the acceptability of TPT regimens can be generated directly 
within a trial (97), but generating indirect evidence outside the trial context can also be of 
value (e.g. by studying the acceptability of different real or hypothetical regimen attributes). 
People affected by TB should be closely consulted, to ensure their views on acceptability 
are heard. 

Acceptability can also be indirectly inferred through observed adherence and 
discontinuation rates. In the absence of other data, measures of adherence and rates 
of discontinuation during clinical trials or observational studies are often considered by 
GDGs as proxy measures of acceptability, as well as being important determinants of 
treatment outcome. A range of methods are available to quantify adherence, such as 
patient or supporter diaries, pill counting and digital adherence devices. Each of these 
measures provides a different level of assurance about successful delivery of doses and 
differing amounts of detail about levels and patterns of nonadherence. The value of 
adherence monitoring in trials, however, needs to be balanced against the risk of further 
inflating efficacy, given that some methods of gathering data on treatment adherence may 
also improve adherence (Hawthorne effect) (24).

Return to Section 3.2.6 in the main GEG document

A6.2.6 Feasibility
Evidence on feasibility can provide direct insights into the implementation considerations for 
an intervention, which are described further in WHO guidelines and operational handbooks.

Whether a GDG will consider an intervention feasible will depend on the complexity of 
the intervention and the settings in which it has been tested (the clinical trial conditions). 
The closer the trial conditions are to those of programmes in the settings where the trial 
was conducted, and the wider the range of those settings, the greater the confidence in the 
subsequent deployment of that intervention globally. In some cases, additional evidence 
may already be available from demonstration projects, operational research or concomitant 
cohort studies conducted alongside trials. Such evidence of feasibility is important to 
document and include in the EtD framework to guide the GDG’s deliberations.

For some interventions, critical global logistical issues – such as limited supply of the new 
drug or shortage of TBI tests – may represent clear barriers. For other interventions, these 
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considerations may be more local, such as the regulatory requirements for a new drug or 
a new indication for a drug. Annex 3 provides an example of how findings from a survey of 
NTP managers on the feasibility of a new TPT regimen for contacts of people with MDR/RR-TB 
were summarized in the EtD framework presented to a recent GDG (see also Box 3.1 in 
Section 3.3). Qualitative evidence can highlight areas where feasibility challenges in different 
health systems will probably occur or hamper an immediate rollout of a novel TPT regimen 
(see Annex 8).

Return to Section 3.2.7 in the main GEG document
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Annex 7. Randomized controlled 
trials investigating tuberculosis 
preventive treatment: 
a systematic review

A7.1 Rationale
Published clinical trials evaluating the effectiveness of tuberculosis (TB) preventive treatment 
(TPT) report a range of primary and secondary trial outcomes. This systematic review aimed 
to summarize the outcomes reported by recent Phase 3 and 4 clinical trials of TPT, to identify 
and quantify the key gaps and inform the discussion on developing this guidance on evidence 
generation document.

A7.2 Methods
This systematic review was performed in accordance with the Preferred Reporting Items 
for Systematic reviews and Meta-Analyses (PRISMA) (1). Electronic searches were conducted 
in PubMed, Cochrane Library and EMBASE databases for English-language articles published 
between 1 January 2000 and 30 March 2025.

Inclusion criteria were: 

•	 the study population comprised people taking TPT, regardless of confirmed TB infection 
or presumed drug resistance of the source case; 

•	 the study design was a randomized clinical trial (Phase 3 or 4), including publications 
reporting secondary outcomes of clinical trials and published protocols; and

•	 the study was published in the English language.

Exclusion criteria were: 

•	 trials describing treatment of TB disease only;
•	 trials where protocols or registries lacked clear definitions of study outcomes;
•	 Phase 1 or 2 trials; and
•	 trials of TB vaccines.

A7.3 Results
The search strategy identified 6149 studies for abstract and title review. Of 94 articles 
identified for full-text review, 46 were included in the systematic review. The features of 
these 46 randomized trials are presented in Table A7.1.
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A7.3.1 Populations included 
Geographically, 14 trials (30.4%) were conducted in Africa and an equal proportion in Asia, five 
(10.9%) in Europe, and seven (15.2%) across multiple regions. Regarding study population, 
25 studies (54.3%) enrolled people with HIV, with 16 (34.8%) exclusively enrolling this group. 
Children were included in 12 studies (26.1%), and seven (15.2%) of these focused solely 
on children. Only one study (2.2%) included pregnant women, and another one (2.2%) 
reported outcomes in an older population (aged 50–69 years) in rural China. Comorbidities 
studied included diabetes (eight studies, 17.4%), hepatitis C virus infection (seven studies, 
15.2%) and renal transplantation (two studies, 4.3%).

A7.3.2 Regimens used 
Of the 46 included studies, 14 (30.4%) evaluated use of isoniazid treatment of 
different durations. Other interventions included rifampicin and pyrazinamide (three studies, 
6.5%), isoniazid and rifampicin (one study, 2.2%), rifampicin alone (seven studies, 15.2%) 
and various combinations of weekly or twice-weekly isoniazid with rifapentine for 1 to 
3 months (11 studies, 23.9%). Six studies (13.0%) investigated multiple TPT regimens. Two 
studies (4.3%) specifically investigated 6 months of levofloxacin therapy in contacts of people 
with multidrug-resistant and rifampicin-resistant TB.

A7.3.3 Outcomes assessed
The most frequently assessed primary outcome was the incidence of microbiologically or 
clinically confirmed TB, reported in 26 studies (56.5%). Overall, 31 studies (69.6%) assessed 
TB incidence as a primary or secondary outcome. Adverse events (AEs) were the primary 
outcome in nine studies (19.6%) and were assessed as either a primary or secondary outcome 
in 36 studies (78.3%). A standardized method for AE reporting, such as Common Terminology 
Criteria for Adverse Events or Division of AIDS tables, was used in 24 studies (52.2%). AEs of 
special interest were assessed in 33 studies (71.7%), with hepatotoxicity (29 studies, 63.0%) 
being the most common. Serious AEs were assessed in 28 studies (60.9%), and treatment 
discontinuation due to AEs was assessed in 10 studies (21.7%).

Treatment completion was the primary outcome in seven studies (15.2%) and was reported 
as a primary or secondary outcome in 29 studies (63.0%). However, methods for outlining 
treatment completion varied considerably among the 19 studies (41.3%) that reported them. 
Treatment adherence was assessed in 28 studies (60.9%). Only two studies (4.3%) reported 
costs associated with TPT interventions, and no studies included patient-reported outcomes. 
Only four studies (8.7%) investigated the pharmacokinetics of the drugs used.

A7.3.4 Limitations of included studies
The 46 studies included in this systematic review provide valuable insight into the evidence 
from clinical trials of TPT that is relevant to World Health Organization (WHO) guidelines. 
However, several methodological limitations have a bearing on the utility of the study 
findings to future guidelines. Further studies should consider addressing these gaps. First, 
the studies included had limited reporting on AEs of special interest and severity. Several 
studies either did not classify AEs by grade (1–5) or did not report on Grade >3 AEs. This makes 
comparisons between studies difficult. Furthermore, included AEs were often generalized 
(e.g. “hepatotoxicity”), and there was limited information on non-hepatotoxic AEs. Second, 
the studies had inconsistent definitions, measurement and reporting of TPT adherence. 
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Some trials reported the use of pill count or directly observed treatment, and others reported 
measurement of biomarkers, such as urine metabolites. Third, there was also variability in 
the definition of treatment completion in terms of the proportion of pills taken, as well as 
the time taken to complete therapy. Such variations make comparisons difficult, limiting 
applicability in guideline development and programmatic use.

Among the included studies, there was underrepresentation of specific subpopulations, 
particularly pregnant women, young children, older people and those with comorbidities. 
There was significant heterogeneity in the assessment of prevalent and incident TB. The 
specific diagnostic tests used (phenotypic versus genotypic), follow-up duration and 
diagnostic algorithms varied between trials. The true incidence of TB across trials during 
the follow-up period is therefore difficult to ascertain. Data on long-term outcomes beyond 
2 years of follow-up were also sparse. Finally, several trials compared newer short-course 
regimens (e.g. 1 month of daily rifapentine plus isoniazid, 3 months of weekly rifapentine 
plus isoniazid, and 4 months of daily rifampicin monotherapy) with traditional isoniazid 
monotherapy (6 or 9 months of daily isoniazid monotherapy), but few head-to-head 
comparisons between regimens exist. 

Overall, the heterogeneity between studies makes direct comparisons and generaliza
bility difficult. Harmonization of study methods can improve the evidence available for the 
WHO guideline development process and increase the strength of recommendations.
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Table A7.1. Demographic features of included TPT trials published between 1 January 2000 and 30 March 2025

Author, year 
of publication

Setting(s) Regimens 
(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Fitzgerald 
et al., 2000 (2)

Haiti 12H vs 
placebo

Adults aged 
≥18 years, 
post-
primary TB 
disease

≥18 0 0 61 NA 233 50.2 Recurrence of 
TB disease

NA 24 months

Gordin et al., 
2000 (3)

Brazil, Haiti, 
Mexico, USA

2RZ vs 12H People with 
HIV aged 
≥13 years 
with positive 
TST

16–70 0 0 100 NA 1583 71.5 TB incidence AEs, mortality, 
probable TB

Mean: 
37 months 
(range: NA)

Johnson 
et al., 2001 (4)

Uganda 3HR, 3HRZ 
vs 6H

People with 
HIV with 
positive TST 

18–50 0 0 100 NA 2736 NA TB incidence Mortality, 
acquired drug 
resistance

2 years

Quigley et al., 
2001 (5)

Zambia 6H, 3RZ vs 
placebo

People with 
HIV aged 
≥15 years

≥15 0 0 100 NA 1053 NA TB incidence Mortality Mean: 
3 years (up 
to 7 years)

Leung et al., 
2003 (6)

Hong Kong 2RZ vs 6H People with 
silicosis and 
positive TST

Mean in 
2RZ arm: 

61.6

0 0 0 Silicosis 76 98.7 Hepatotoxicity 
of any grade

NA Up to 
10 years

Agarwal 
et al., 2004 (7)

India 12H vs no 
treatment

People 
with renal 
transplant 
for ESRF

15–58 0 0 0 Renal 
transplant

85 92.6 TB incidence Hepatotoxicity 
grade ≥3

30 months

Menzies 
et al., 2004 (8)

Canada 4R vs 9H Adults with 
positive TST

≥18 0 0 0 NA 116 56 Percentage 
of TPT doses 
taken

AEs causing 
discontinuation, 
treatment costs

Treatment 
duration

Tortajada 
et al., 2005 (9)

Spain 2RZ vs 6H Contacts of 
confirmed 
TB cases 
with 
positive TST

≥1 17.3 
(aged 

≤19 years)

0 0 NA 352 50.9 Safety and 
tolerability

AEs Treatment 
duration
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of publication
Setting(s) Regimens 

(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Vikrant et al., 
2005 (10)

India 12H vs no 
treatment

People aged 
≥14 years 
on renal 
replacement 
therapy

16–53 in 
12H arm; 
14–62 in 

control arm

0 0 0 ESRF, HBV, HCV 109 84.4 TB incidence Hepatotoxicity 
grade ≥3

Up to 
3 years

Naqvi et al., 
2006 (11)

Pakistan 9H vs no 
treatment

Renal 
allograft 
recipients

NA 0 0 0 Renal 
transplant, 

HCV

480 NA TB incidence NA 2 years

Mohammed 
et al., 2007 
(12)

South Africa 12H vs 
placebo

People with 
HIV with 
negative 
TST

≥18 0 0 100 NA 118 49.2 TB incidence AEs, adherence, 
death, change 
in CD4+ count

2 years 

Rivero et al., 
2007 (13)

Spain 6H, 3HR, 
2RZ vs no 
treatment

People with 
HIV with 
negative 
TST

18–65 0 0 100 NA 319 72 TB incidence AEs, treatment 
completion, 
mortality

2 years

Spyridis et al., 
2007 (14)

Greece 3HR, 4HR vs 
9H

Children 
aged 
≤15 years 
with TBI

0–15 100 0 0 NA 926 51.4 Adherence, 
treatment 
completion

AEs, TB 
incidence

3 years

Zar et al., 
2007 (15)

South Africa H vs placebo Neonates 
aged ≥8 
weeks 
with HIV 
who were 
contacts of 
TB cases

≥8 weeks 100 0 100 NA 263 56 TB incidence Grade 3–4 AEs, 
mortality

Median: 
5.7 months  
(IQR: 
2.0–9.7 
months)

Menzies 
et al., 2008 
(16)

Brazil, 
Canada, 
Saudi Arabia

4R vs 9H Adults with 
TBI

≥18 0 0 1.5 NA 847 52.7 AEs causing 
discontinuation

Treatment 
completion

Treatment 
duration

Madhi et al., 
2011 (17)

Botswana, 
South Africa

H vs placebo HIV-
exposed 
infants aged 
91–120 days

91–120 days 100 0 40.4 NA 1352 48 TB incidence Mortality 96–108 
weeks
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Author, year 
of publication

Setting(s) Regimens 
(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Martinson 
et al., 2011 
(18)

South Africa 3HP, 3HR, 
6 years of H 
vs 6H

People with 
HIV with 
positive TST

IQR: 
26.4–34.7

0 0 100 NA 1148 16.7 TB incidence AEs causing 
discontinuation, 
adherence

Mean: 
4 years (up 
to 6 years)

Samandari 
et al., 2011 
(19)

Botswana 36H vs 6H + 
placebo

People with 
HIV aged 
≥18 years 

IQR: 28–39 0 0 100 NA 1995 28 TB incidence Mortality 36 months

Sterling et al., 
2011 (20)

Brazil, 
Canada, 
Spain, USA

3HP vs 9H Close 
contacts 
of TB 
cases aged 
≥2 years 
with positive 
TST

IQR: 25–46 0 0 2.6 HBV, HCV 7731 54.5 TB incidence AEs causing 
discontinuation, 
Grade 3–5 
AEs, mortality, 
acquired drug 
resistance, 
treatment 
completion

33 months

Chan et al., 
2012 (21)

Taiwan 4R vs 6H HIV-
negative 
prison 
inmates

≥18 0 0 0 HCV, diabetes 373 100 AEs causing 
discontinuation 

Hepatotoxicity 
of any grade, 
other causes 
of treatment 
cessation

Treatment 
duration

Swaminathan 
et al., 2012 
(22)

India 6H vs 36H People with 
HIV aged 
≥18 years 

≥18 0 0 100 NA 712 37 TB incidence AEs, mortality 36 months

White et al., 
2012 (23)

USA 4R vs 9H Prison 
inmates 
with TBI

NA 0 0 0 HCV 364 93 Toxicity, 
treatment 
completion

AEs, adherence Treatment 
duration

Jimenez et al., 
2013 (24)

Spain 3HR vs 6H Immigrants 
with TBI

12–40 0 0 0 NA 590 67.8 Adherence, 
AEs

TB incidence at 
5 years

5 years

Gray et al., 
2014 (25)

South Africa H vs placebo Infants 
aged ≥8 
weeks with 
HIV

IQR:  
17–63 

months

100 0 100 NA 167 49.7 TB disease, 
mortality

AEs, hospital 
admissions, 
adherence

34 months
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of publication
Setting(s) Regimens 

(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Rangaka 
et al., 2014 
(26)

South Africa 12H vs 
placebo

People with 
HIV aged 
≥18 years 
on ART

IQR: 30–40 0 0 100 NA 1329 24.9 TB incidence AEs, mortality, 
loss to 
follow-up

Median: 
2.5 years 
(up to 
3.7 years)

Kim et al., 
2015 (27)

South Korea 9H vs no 
treatment

IGRA-
positive 
kidney/
pancreas 
transplant 
recipients

≥18 0 0 0 Diabetes, 
hypertension

263 65 TB incidence Mortality, 
transplant 
rejection

Mean: 
21 months 
(IQR: 
1.1–2.5 
years)

TEMPRANO 
ANRS 12136 
Study Group, 
2015 (28)

Ivory Coast 6H + ART vs 
ART

People with 
HIV aged 
≥18 years 
with CD4+ 
count 
<800 cells/
mm3

IQR: 29–42 0 0 100 NA 2056 21.5 Mortality, 
AIDS-defining 
illness, non-
AIDS-defining 
cancer or 
invasive 
bacterial 
disease

Grade 3–4 AEs 30 months

Villarino 
et al., 2015 
(29)

Brazil, 
Canada, 
Hong Kong, 
Spain, USA

3HP vs 9H Children 
aged 
2–17 years 
with TBI

2–17 25  
(aged 

≤12 years)

0 0.5 NA 905 50.9 AEs causing 
discontinuation 

AEs of any 
grade, 
mortality, TB 
incidence at 
33 months

33 months

Denholm 
et al., 2017 
(30)

Australia 3HP vs 9H Adults aged 
≥18 years 
with TBI

18–77 0 0 0 NA 80 48.8 Health system 
costs

Treatment 
completion

Treatment 
duration

Diallo et al., 
2018 (31)

Australia, 
Benin, Brazil, 
Canada, 
Ghana, 
Guinea, 
Indonesia, 
Saudi 
Arabia, 
South Korea

4R vs 9H Children 
with TBI

0–17 100  
(aged 

≤17 years)

0 0 NA 844 49.7 TB incidence Grade 3–5 
AEs, treatment 
completion

16 months
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Author, year 
of publication

Setting(s) Regimens 
(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Gao et al., 
2018 (32)

China 3HP, 2H2P2 vs 
no treatment

Rural 
residents 
aged 
50–69 years

50–69 0 0 0 Diabetes 3738 54.9 TB incidence Grade 3–5 
AEs, treatment 
completion, 
mortality, 
AEs causing 
discontinuation

2 years

Menzies 
et al., 2018 
(33)

Australia, 
Benin, Brazil, 
Canada, 
Ghana, 
Guinea, 
Indonesia, 
Saudi 
Arabia, 
South Korea

4R vs 9H Adults with 
TBI

18–90 0 0 4 Immuno
suppression

6012 40.9 TB incidence Grade 3–5 
AEs, treatment 
completion

28 months

Sun et al., 
2018 (34)

Taiwan 3HP vs 9H Close 
contacts 
of TB 
cases aged 
≥12 years 
with positive 
TST

≥12 0 0 0 NA 263 57.8 Treatment 
completion

AEs 2 years

Gupta et al., 
2019 (35)

Botswana, 
Haiti, India, 
South Africa, 
Tanzania, 
Thailand, 
Uganda, 
Zimbabwe

6H during 
pregnancy 
vs 6H 
postpartum

Pregnant 
women with 
HIV aged 
≥18 years

IQR: 24–33 0 100 100 NA 956 0 Pregnancy-
related AEs

Grade 3–5 AEs, 
mortality, TB 
incidence

48 weeks

Swindells 
et al., 2019 
(36)

Ten 
countries

1HP vs 9H People with 
HIV aged ≥1 
year 

IQR: 28–43 0 0 100 NA 3000 46 TB incidence, 
mortality

AEs Median: 
3.3 years 
(range: NA)
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of publication
Setting(s) Regimens 

(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Churchyard 
et al., 2021 
(37)

Ethiopia, 
Mozambique, 
South Africa

3HP vs 6H People with 
HIV on ART

IQR: 35–49 0.3  
(aged 

≤18 years)

0 100 NA 4014 30.4 
(in 3HP 
arm)

Treatment 
completion

Grade 3–5 AEs, 
TB incidence, 
mortality, 
discontinuation

24 months

LaCourse 
et al., 2021 
(38)

Kenya 12H vs no 
treatment

HIV-
exposed 
infants

6–10 weeks 100 0 0 NA 298 52.7 TB infection 
incidence

Grade 3–5 AEs, 
mortality

12 months

Ruan et al., 
2021 (39)

China 3HP vs no 
treatment

HIV-
negative 
adults aged 
≥18 years 
with silicosis

18–65 0 0 0 NA 513 100 TB incidence AEs, treatment 
completion, 
mortality, 
acquired drug 
resistance

37 months

Surey et al., 
2021 (40)

United 
Kingdom

3HP vs 3HR Adults aged 
16–65 years 
with TBI

16–65 0 0 0 Diabetes, 
immuno

suppression, 
alcohol use, 

smoking

52 50 Treatment 
completion

AEs Treatment 
duration

Chaisson 
et al., 2023 
(41)

Uganda 3HP + ART vs 
ART

ART-naive 
people with 
HIV with 
CD4+ count 
≤350 cells/
mm3

IQR: 25–37 0 0 100 NA 453 36.6 CD4+ count 
before and 
after treatment

NA 2 years

Tamez-Torres 
et al., 2023 
(42)

Mexico 3R vs 6H Adults aged 
≥18 years 
with diabetes 
and positive 
TST

IQR: 50–62 0 0 0 Diabetes, 
alcohol use, 

smoking, renal 
disease

131 41.2 AEs causing 
discontinuation

AEs of special 
interest, 
tolerability, 
adherence, 
treatment 
completion

Treatment 
duration

Zhang et al., 
2023 (43)

China 6 weeks of 
H2P2

Adults aged 
18–75 years 
with TBI

18–75 0 0 0 HBV, diabetes, 
alcohol use, 

smoking

677 58.1 TB incidence AEs, treatment 
completion, 
AEs causing 
discontinuation, 
mortality

24 months
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Author, year 
of publication

Setting(s) Regimens 
(intervention 
vs control)a

Inclusion 
criteria

Age range 
(years)

% 
children 

(aged 
<15 years)

% 
pregnant 
women

% 
people 

with 
HIV

Included 
subpopulations

Total 
sample 
size (n)

Male sex 
(%)

Primary 
outcome 

measured

Secondary 
outcomes 
measured

Duration 
of 

follow-up 
(from 

treatment 
initiation)

Chen et al., 
2024 (44)

China 3H2P2 vs 6H Close 
contacts of 
confirmed 
TB cases

5–64 12.5 0 0 NA 2434 41.2 Treatment 
completion

NA Treatment 
duration

Fox et al., 
2024 (45)

Viet Nam 6Lfx vs 
placebo

Household 
contacts 
(any age) of 
MDR/RR-TB 
cases

IQR: 28–52 2.90 0 0.4 Diabetes, renal 
disease, HBV, 
HCV, HIV, lung 

disease

2041 36 TB incidence Grade 3–5 
AEs, mortality, 
acquired drug 
resistance

30 months

Hesseling 
et al., 2024 
(46)

South Africa 6Lfx vs 
placebo

Children 
who were 
contacts of 
MDR/RR-TB 
cases

IQR: 1.3–4.2 100 0 2.1 NA 922 49.2 TB incidence Death, Grade 
3–5 AEs

72 weeks

Huang et al., 
2024 (47)

Taiwan 1HP vs 3HP Close 
contacts 
of TB 
cases aged 
≥12 years

≥12 0 0 0 Diabetes, HBV, 
HCV

490 49.2 Drug reactions Treatment 
completion

Treatment 
duration

AE: adverse event, AIDS: acquired immunodeficiency syndrome; ART: antiretroviral therapy; ESRF: end-stage renal failure; H: isoniazid; HP: isoniazid and rifapentine; H2P2: twice-weekly isoniazid and 
rifapentine; HBV: hepatitis B virus; HCV: hepatitis C virus; HIV: human immunodeficiency virus; IGRA: interferon-gamma release assay; IQR: interquartile range; Lfx: levofloxacin; MDR/RR-TB: multidrug-resistant 
and rifampicin-resistant tuberculosis; NA: not applicable; P: rifapentine; R: rifampicin; TB: tuberculosis; TBI: tuberculosis infection; TPT: tuberculosis preventive treatment; TST: tuberculin skin test; United 
Kingdom: United Kingdom of Great Britain and Northern Ireland; USA: United States of America; Z: pyrazinamide.
a Unless otherwise specified, numbers indicate months of treatment (e.g. 12H: 12 months of treatment with isoniazid). Except for H2P2 (twice weekly) and 3HP (weekly), all regimens are daily doses.
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Annex 8. The role of qualitative 
research in supporting WHO 
tuberculosis preventive treatment 
policy development: approaches 
and methods

A8.1 The role of qualitative research in supporting 
the development of WHO guidelines on tuberculosis 
preventive treatment
Qualitative research can help to diversify the evidence that is used to make recommendations 
on health care. The World Health Organization (WHO) uses qualitative research, with its 
focus on understanding meaning and lived experience, to inform guideline development 
groups (GDGs) about the views and preferences of diverse stakeholders, such as people 
receiving the intervention, affected communities, programme staff and health care workers, 
including nurses, community health workers, laboratory staff and clinicians (1, 2). This 
evidence particularly contributes to the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) evidence to decision (EtD) criteria of values, equity, 
acceptability and feasibility. In the areas of tuberculosis (TB) and TB preventive treatment 
(TPT) policy, qualitative research results have been used to inform GDGs on:

•	 decision-making processes – how choices are made to order and start TB medication;
•	 communication practices – how providers and patients discuss TB medications, 

possible side-effects and treatment support;
•	 managing uncertainty – how different actors deal with unclear diagnostic results or 

treatment outcomes;
•	 interpretation – how clinicians, nurses, laboratory staff and patients translate test results 

into decisions about treatment and care;
•	 use of interventions – by both affected people and providers, such as tests for TB infection 

and how they are applied;
•	 contextual influences – the relationship between people’s broader environment and the 

interventions delivered;
•	 values, attitudes and lived experiences – how these shape perceptions of health conditions 

and interventions for both providers and recipients; and
•	 intervention complexity and impact – how interventions affect different subgroups, and 

how individual and contextual factors influence results in different settings (3).

For instance, the following findings could inform the EtD criteria of values and acceptability.
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•	 Most people at risk would prioritize a TPT regimen with fewer and less severe side-effects 
above all else, because it would allow them to continue routine activities.

•	 Patients value receiving an accurate diagnosis of infection and avoiding delays in testing.

A8.1.1 Tenets of qualitative research
Qualitative research is rooted in naturalistic inquiry; it is based on the framing of phenomena 
as having social meaning and relevance. Such research can uncover the social dimensions 
of phenomena that might otherwise be seen as medical in nature, such as disease, death, 
infection or disability, and is an in-depth study of social phenomena (e.g. health problems, 
treatments and interventions). Key qualitative data collection methods – for example, 
interviews, focus group discussions (FGDs), observations and document reviews – help to 
uncover the meanings that people apply to the relevant social phenomena and how they act 
on those meanings. This is important because meanings are a gateway to people’s feelings, 
values, motives and actions. Some typical examples include what people think about an illness 
(perceptions and attitudes), where those thoughts come from (experiences, assumptions, 
interactions with others and social norms) and where those thoughts take them (actions, 
practices and processes). 

Qualitative data analysis involves a systematic approach that comprises careful reading 
of data, coding and reflection (with the research question and theoretical framework in mind); 
identification of patterns and recurrent themes; and, finally, identification of relationships 
between themes, concepts and theory generation or adaptation. Data analysis can be:

•	 theory-based, using sensitizing concepts (deductive);
•	 empirically driven, with the aim of building theory using, for example, grounded theory 

(inductive); or
•	 a combination of inductive and deductive.

In contrast to quantitative methods, the reporting of qualitative results relies less on 
numerical summarizing of the findings across different study participants and more 
on narrative description. In quantitative research, methodological quality is ensured 
through internal or external validity, reliability and objectivity. In qualitative research, the 
corresponding concepts used to assess rigour are credibility, transferability, dependability and 
confirmability (4). Key to ensuring rigour in qualitative research is the use of continuous critical 
reflexivity about field engagement, thick descriptions,2 questioning of the researcher’s own 
assumptions and positionality, interrogation of trends, analysis of outliers or negative cases, 
and triangulation of different data sources. In addition, qualitative research requires an 
assessment of the certainty of evidence (using GRADE-CERQual [Confidence in the Evidence 
from Reviews of Qualitative Research]) (5).

A8.2 Approaches and methods of qualitative and mixed-
methods research for generating evidence
This section describes how quantitative and qualitative evidence synthesis (QES), primary 
qualitative research studies and mixed-methods studies can generate evidence to support 
WHO policy-making. It also discusses how qualitative research can address the value, equity, 
acceptability and feasibility criteria of the EtD framework, using TPT-specific examples related 

2	 A thick description of a phenomenon is one that does not simply list facts or events but instead provides a deeper 
interpretation of the meanings, contexts and implications behind that phenomenon.
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to treatment, diagnosis and screening. The extent that qualitative evidence affects or drives 
a decision about a specific recommendation will vary across the questions considered by 
the guideline (1).

Primary qualitative studies involve collection of raw data directly from the source. Such studies 
include case studies, ethnographies, participatory action research, grounded theory studies, 
phenomenological studies and discourse analysis. Secondary studies include data that 
have already been collected and are readily available. Among such studies, QES involves a 
systematic review of qualitative studies. Mixed-methods research comprises study designs 
that systematically integrate qualitative and quantitative methods (e.g. techniques, concepts 
and approaches) in a single study to obtain different perspectives about a research issue. The 
three core designs for such research are convergent parallel design, explanatory sequential 
design and exploratory sequential design.

A8.2.1 QES
Within the GRADE framework, a QES typically provides the highest certainty of evidence on 
qualitative questions, in much the same way that systematic reviews and meta-analyses 
of quantitative evidence typically provide the best evidence to evaluate the desirable and 
undesirable health effects of an intervention. A QES can provide evidence that is richer and 
more robust and practical than that obtained from individual primary qualitative studies, 
by gathering, analysing and comparing evidence from multiple studies (1).

Findings from a QES may enter a guideline process through syntheses that are:

•	 already published and that address the guideline questions directly or indirectly; or
•	 commissioned for a guideline; these may include broad QES covering multiple guideline 

interventions and “mini-QES” focusing on a specific intervention.

Benefits and drawbacks

A QES is considered the highest quality of evidence. What allows a QES to strengthen 
evidence is not just greater sample size than a primary study, but identification of overlaps 
between themes or concepts across different contexts, situations and settings. Combined 
with the GRADE-CERQual assessment, identification of overlaps increases the confidence 
that decision-makers can have in a review finding. As with all secondary analyses, a QES is 
only as good as the published primary studies. If there are no published primary studies on 
the exact intervention that a GDG assesses, a QES can synthesize evidence that is indirect 
and focuses on a comparable context or intervention. 

In the case of qualitative research, some of the findings might go beyond a particular 
technology or intervention (i.e. they might be transferable to different technologies 
and interventions). A decision-maker can gauge whether it would be better to synthesize 
qualitative evidence on a comparable intervention or on interventions for different diseases, 
rather than conducting a primary qualitative study on the specific intervention and disease 
that the GDG is assessing.

A8.2.2 Primary qualitative research studies
If a QES does not provide sufficient information, or if specific aspects of a novel intervention 
are not sufficiently covered by prior evidence, primary qualitative research could be 
undertaken with key stakeholders (e.g. professional users, including health care providers, 
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laboratory staff, community health workers and programme officers; and end users, including 
affected communities). This research could use data collection methods such as interviews, 
FGDs, observations or document review to generate important insights for the GDG. Such 
studies could either be embedded into a clinical study evaluating the intervention (see the 
examples in Section A8.4.5) or undertaken as standalone studies; the Social Science & Health 
Innovation for Tuberculosis (SSHIFTB) website (6) provides an overview of social scientists 
working on TB.

Qualitative research can be used:

•	 before, during or after trials (i.e. for formative, process or outcome evaluations) (7);
•	 to support the design of interventions (e.g. Example 1 in Section A8.4.5 illustrates how 

interviews with health care providers helped to inform the design of a community-
based intervention);

•	 to support better understanding of the mechanisms and effects of complex health care 
interventions (e.g. Example 2 in Section A8.4.5 shows how qualitative research helped in 
understanding practical issues in the administration of 3 months of weekly rifapentine 
plus isoniazid [3HP] in children);

•	 to understand how complex health care interventions are experienced by recipients (e.g. 
Example 3 in Section A8.4.5 describes a family-supported strategy to enhance adherence 
to the 3HP TPT regimen among people with HIV, showing how affected people and staff 
experienced the complexities of taking treatment); 

•	 to improve the external validity of trials and facilitate interpretation of findings from trials 
or other quantitative studies (e.g. Example 4 in Section A8.4.5 describes a qualitative 
process evaluation that showed why a strong recommendation for an intervention that 
would provide TPT to household contacts, which was supported by trial evidence of efficacy 
and safety, did not get implemented as intended); and 

•	 to help trialists to be sensitive to trial participants and save resources by guiding researchers 
towards interventions that are more likely to be effective in future trials (8).

Benefits and drawbacks

Particularly for novel interventions, qualitative research performed alongside trials has the 
advantage of generating insights on the intervention in use (albeit use in research and 
not in routine use); also, standalone qualitative research can gather important insights 
from stakeholders with direct experience of giving or receiving routine care. Qualitative 
research can also be used to rank participant preferences. The confidence in the findings 
from primary qualitative studies is typically not assessed using GRADE-CERQual; instead, it 
is judged through discussions among the GDG members and authors of the study or the 
team conducting the independent reviews during the GDG meeting.

A8.2.3 Mixed methods: discrete choice experiments
Survey studies might be helpful in cases where information is already available about 
the factors influencing feasibility, acceptability, user preferences and experiences in a 
specific context; in such instances, the aim of survey studies is to identify or rank these 
factors in a statistically representative sample. A discrete choice experiment (DCE) is a mixed-
methods research method, originally developed in economic psychology, that can quantify 
the strength of user preferences to determine what matters most to users and identify 
preference heterogeneity among the group (9, 10). 
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Conducting a DCE involves undertaking formative qualitative research to discover what 
people think about a product or intervention, then using those insights to design choice 
scenarios with different intervention attributes. These discrete choices are presented in 
quantitative surveys that ask participants to choose between two or more alternative 
products or services with simultaneously varying attribute levels. In choosing, participants 
need to make trade-offs between preferred and less preferred attribute levels presented 
in each scenario. Typically, a DCE requires at least 200 participants, with 1000 being better 
for identifying user heterogeneity; a practical guide for DCE sample size calculations is 
available (11). Econometric analysis of participant choices allows researchers to retrieve the 
value (utility) derived from each attribute level relative to the others. Researchers can also 
test whether preferences vary among participants (e.g. owing to age or sex) (10).

For example, a DCE was carried out among people with HIV receiving care at an urban HIV 
clinic in Kampala, Uganda. Eligible participants completed a series of nine random choices, 
each presenting two hypothetical TPT regimens that varied across key attributes (pills 
per dose, frequency, duration, need for antiretroviral therapy dosage adjustment, and side-
effects). After being presented with each pair of regimens (labelled “A” and “B”), participants 
chose the option they preferred, then compared their choice with the idea of getting no 
treatment at all. Data were analysed with hierarchical Bayesian estimation, latent class analysis 
and willingness-to-trade simulations to quantify preferences and assess which treatment 
features mattered most and whether different groups of people had different preferences. 
The results showed that participants placed the greatest importance on regimens with 
fewer pills per dose, less frequent dosing schedules, shorter durations of treatment and no 
requirement to adjust their antiretroviral therapy. Reducing pills per dose and switching to 
weekly dosing instead of daily dosing were both highly valued features (12).

Benefits and drawbacks
A DCE could be particularly useful if there might be reporting bias during interviews. This 
might arise, for instance, when clinicians do not want to reveal what is going on, or when 
laboratory technicians are worried about losing their job (but would not say so openly) if a 
particular diagnostic test is introduced.

A DCE assesses the intentions of participants in relation to an intervention versus the 
actual experience of using that intervention. This can be helpful when decision-makers 
need to prioritize specific service characteristics (e.g. the job characteristics that influence 
the choice of health workers for rural postings) and want to understand the acceptability 
of each characteristic (13). Therefore, qualitative research is likely to be sufficient when the 
intention is to understand the preferences of different users regarding an intervention, to 
understand factors that could affect (positively or negatively) participants accessing services 
or adhering to treatment, or to rank different options. This is because each DCE requires 
formative qualitative research to inform scenario design (10). DCEs are resource-intensive 
(requiring one full-time researcher for at least 9–10 months); also, each DCE is highly specific, 
requiring a focus on one single type of decision-maker in a specific setting (e.g. patients, 
clinicians or laboratory technicians) for a specific decision.



127Annex 8. The role of qualitative research in supporting WHO tuberculosis preventive treatment

A8.3 How qualitative research can contribute to GRADE 
EtD frameworks
Qualitative evidence can be either directly or indirectly relevant to a guideline question. 
Although EtD criteria – such as values, cost–effectiveness, equity, acceptability and feasibility – 
are ideally informed by quantitative research, qualitative findings have a crucial role when:

•	 no relevant quantitative data exist to inform one or more EtD criteria; or
•	 there is a need to understand underlying phenomena, such as why individuals place a 

high value on TPT, as opposed to merely determining that TPT is valued and quantifying 
its importance. For example, qualitative studies can explore patient or caregiver reasoning 
for prioritizing completion of TPT despite its challenges – a dimension not easily captured 
by quantitative approaches (14).

Qualitative evidence about interventions or contexts that are related but not identical to 
the question of interest may be included as indirect evidence. For a QES, the relevance and 
confidence of such evidence can be formally assessed using GRADE-CERQual (Table A8.1) (15). 

Table A8.1. GRADE-CERQual components, definitions and mapping to related 
terms in GRADE

CERQual 
component 

Definition GRADE 
equivalent

Confidence Graded as high, moderate, low or very low Certainty
QES Systematic review of qualitative evidence Systematic 

review
Qualitative 
evidence profile 

Provides details of each finding and the CERQual 
assessment for each of the components of 
CERQual

GRADE evidence 
profile

Summary of 
qualitative 
findings table 

Summary listing of the findings and the overall 
CERQual assessment

Summary of 
findings table

Findings Outcomes
Methodological 
limitations 

This refers to the extent to which there are 
concerns about the design or conduct of the 
primary studies that contributed evidence to an 
individual review finding. Have any methodological 
limitations been identified that are serious 
enough to lower confidence in the review finding? 
A critical appraisal tool for qualitative studies 
should be applied to all primary studies and used 
to make this assessment; for example, the CASP 
checklists (16) or EPPI Centre tools (17).

Risk of bias 
(assessed using, 
for example, 
the Cochrane 
RoB tool (18), 
QUADAS (19) or 
ROBINS-I (20))
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Coherence This is an assessment of how clear and cogent the 
fit is between the data from the primary studies 
and a review finding that synthesizes those data. 
To what extent were the data transformed when 
summarizing the findings? Are there concerns 
about how well the findings are grounded in 
the primary data (e.g. when data contradict the 
findings or some of the data are ambiguous)?

Inconsistency

Adequacy This is an assessment of the degree of richness, 
as well as the quantity, of data supporting a 
review finding. Review authors need to judge in 
the context of the specific review finding what 
constitutes data that are not sufficiently rich (i.e. 
studies that do not provide sufficient detail to gain 
an understanding of the phenomenon described 
in the review finding) or that are too few (i.e. one 
or very few studies, participants or observations). 
The idea is not to count studies contributing to a 
finding but to focus on where data may be thin 
or limited. A small number of conceptually rich 
studies contributing to a finding may be more 
powerful than a larger number of thin, descriptive 
studies.

Imprecision

Relevance This refers to the extent to which the body of data 
from the primary studies supporting a review 
finding applies to the context specified in the 
review question. Authors should consider which 
contextual factors are important to the review 
question, and identify similarities and differences 
between the context of the studies supporting 
a review finding and the context specified in 
the review question; for example, differences 
in the focus of the study question, perspective 
of particular actor groups or populations (or 
subpopulations), phenomenon of interest or type 
of intervention, setting, location or time frame.

Indirectness

Dissemination 
bias

This refers to a systematic distortion of the 
phenomenon of interest due to selective 
dissemination of studies or individual study 
findings.

Publication bias

CASP: Critical Appraisal Skills Programme; CERQual: Confidence in the Evidence from Reviews of Qualitative Research; 
EPPI: Evidence for Policy & Practice Information; GRADE: Grading of Recommendations Assessment, Development and 
Evaluation; QES: qualitative evidence synthesis; QUADAS: Quality Assessment of Diagnostic Accuracy Studies; RoB: risk of 
bias; ROBINS-I: Risk of Bias in Non-randomised Studies – of Interventions.

Although direct qualitative evidence is preferable, indirect evidence can be valuable for 
guiding decisions on new TPT interventions that have not yet been widely implemented 
in programmatic settings. For example, a qualitative study among caregivers and health 
workers in Ethiopia found that family-centred, home-based delivery of TPT for children 
addressed major barriers, such as time and financial constraints, and improved community 
acceptability (21). This provided grounds for integrating TPT with other home-based services 
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to increase uptake and favoured the engagement of the community to help resolve concerns 
about TPT for children.

A8.4 How to generate high-certainty qualitative evidence 
to inform global TPT policy decision-making
A8.4.1 Use of theory in qualitative research
Social science theories can provide a framework or a lens through which to make sense 
of data. Typically, qualitative research draws on social and behavioural theories (of which 
there are hundreds). A theory can be defined as a set of analytical principles or statements 
designed to structure our observation, understanding and explanation of the world (22). 
Theories are useful because they help to:

•	 organize and clarify findings, and connect them to research questions;
•	 move research from description (i.e. what the data say) to interpretation (i.e. what the 

data mean);
•	 generate new theoretical notions (e.g. about people’s behaviour or experiences);
•	 reconnect the data to the research question or spur new questions; and
•	 improve the transferability or applicability of the data.

However, theories can also be reductive, limiting and normative. Various theoretical frameworks 
can be used to help guide qualitative evidence generation for the EtD criteria. Greenhalgh and 
Papoutsi (2019) (23) differentiate between mechanistic (implementation science), ecological 
(complexity science) and social (social science) approaches to investigating interventions, 
although there is substantial overlap between these approaches.

Implementation science
Implementation science (mechanistic) takes a phased, structured and somewhat top-down 
approach to developing, replicating and evaluating an intervention at multiple sites (23). It 
aims to increase the uptake of evidence-based practices and thereby enhance their public 
health impact. Implementation science is similar to clinical research because it explores the 
effectiveness of clinical innovations; however, it is distinct because it includes identifying and 
addressing barriers and facilitators to the uptake of evidence-based clinical innovations (24). 
This type of science uses theoretical approaches to provide a better understanding and 
explanation of how and why implementation succeeds or fails (22).

Complexity science
Complexity science (ecological) encourages a flexible and adaptive approach, acknowledging 
that change occurs in a complex system involving things, people and processes that are 
interconnected (23, 25). Few studies use complexity science in TB research, but one example 
relevant to TPT is an empirical study conducted by Perera et al. (2022) that used system 
dynamics modelling, a key tool from complexity science, to examine infection prevention 
in South Africa’s TB programme (26). The authors organized participatory workshops 
with policy-makers, practitioners and patient advocates to develop models representing the 
complex and interconnected factors influencing the implementation of TPT. Their analysis 
showed how complexity informed planning – by mapping relationships between policy, 
organizational contexts, resource allocation and individual behaviours – can enhance decision-
making for TPT in dynamic, real-world settings.
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Social science
Social science approaches can identify and explain social mechanisms, such as why people 
behave the way they do. Sociological and anthropological conceptual frameworks used 
in TB research have been grouped into frameworks that address structure and settings, 
practices and processes, and experience and enculturation. For example, a study in Papua 
New Guinea analysed how community beliefs, stigma and support networks shape the 
uptake of TPT, directly demonstrating the relevance of sociocultural conceptual frameworks 
in understanding both practices and experiences in TB prevention efforts (27).

A8.4.2 Selection of study design
As with all research, selection of the appropriate design depends on the research question, 
the state of relevant knowledge (i.e. how much is known about similar interventions 
and technologies) and logistical considerations (e.g. resources, timelines and capacities).

A8.4.3 Sampling strategy
Clinical trials often recruit large numbers of participants. Qualitative research methods 
typically work with small sample sizes, using the principle of maximizing the potential for 
“saturation” (i.e. the point at which new interviews do not meaningfully add to the data 
already collected). Participants are therefore purposefully sampled based on the unique 
insights they can provide in answering a research question; this could be based on factors 
such as sex or gender, age, experienced vulnerabilities, experiences with TPT and professional 
or social roles. WHO GDGs appreciate insights from multiple stakeholders, such as end 
users (e.g. recipients of the intervention, affected communities, survivors) and professional 
users (e.g. providers, implementers, developers, policy-makers), and people from diverse 
geographical locations. Sampling for different groups of end users and professionals will 
increase sample size.

A8.4.4 Data collection
In-depth interviews and FGDs allow researchers to explore the factors that shape 
user preferences, lived experiences and decisions regarding TPT in greater detail. These 
methods can be used both in formal research studies and in routine programme monitoring 
and are particularly valuable for uncovering barriers and facilitators that may not emerge 
from quantitative surveys. For example, interviews with household contacts of people with 
TB can shed light on why some people complete TPT while others discontinue, providing 
insights into the impact of pill burden, side-effects, stigma or competing priorities. FGDs 
with health workers in high TB burden areas can explore implementation challenges, such 
as drug supply interruptions or clinic workflows, and strategies that have been effective in 
sustaining TPT delivery (28). They can also explore the perceptions of affected populations 
and health workers regarding new approaches in TPT delivery, such as the use of long-acting 
injectables and other technologies.

Observation of TPT consultations, screening encounters or medication dispensing can 
complement data from interviews and FGDs by highlighting real-world interactions between 
patients and providers and the practical use of tools such as symptom checklists, digital 
adherence monitors or blister-pack medications. Although such observations are useful, 
they are rarely sufficient on their own to understand deeper motivations, attitudes or values.
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Topic guides for interviews or FGDs usually start with a set of open-ended questions, followed 
by targeted prompts to probe more deeply for explanations, examples, contextual factors 
and outliers. For example, if the opening question is “How feasible is it for you to complete 
this TPT regimen?”, and the participant responds positively, the interviewer might probe 
with “What has made it feasible for you?”, encouraging discussion of concrete factors, such 
as family support, short regimen duration or flexible clinic hours. Similarly, for participants 
reporting difficulties, follow-up probes can elicit details of specific barriers, such as 
work conflicts, transport costs or fear of medication side-effects. Topic guides for TPT-related 
evidence generation, especially for the GRADE criteria (values, acceptability, feasibility, equity 
and implementation considerations), should be tailored to the population and context. They 
may include questions on:

•	 the participant’s current role (e.g. contact of a person with TB, caregiver, community 
health worker, programme manager);

•	 step-by-step descriptions of how the participant was screened, counselled and initiated 
on TPT;

•	 the participant’s experiences with adherence support (e.g. SMS reminders, pill boxes, 
home visits);

•	 interactions between patients and providers, and teamwork among health care workers;
•	 challenges encountered (e.g. drug shortages, misinformation, stigma) and strategies 

used to overcome them;
•	 specific acceptability and feasibility considerations (e.g. preference for shorter 

TPT regimens);
•	 access constraints, including travel distance, clinic hours and costs; and
•	 broader contextual or political factors influencing implementation (e.g. policies on 

eligibility criteria, integration with HIV services).

In keeping with good qualitative research practice, topic guides should be developed in 
collaboration with affected communities or individuals who are knowledgeable about the 
local health and social context, ensuring that language and examples are clearly relevant. 
Typical durations are 25–60 minutes for one-on-one interviews and 60–90 minutes for FGDs, 
allowing sufficient time for in-depth discussion and probing.

A8.4.5 Data analysis
Qualitative data analysis is time consuming and requires strong analytical skills. Steps typically 
include data familiarization, coding (inductive or open, or deductive from a framework), code 
clustering and theme development, and review and refinement of themes in relation to the 
framework and entire dataset. Qualitative analysis software (e.g. NVivo or ATLAS.ti) can aid 
the organization of the analysis process but cannot do the actual analysis. The software can 
support analysts’ efficiency in storing and retrieving data, coding, editing and revising coding, 
organizing data and sharing files among researchers. 

The remainder of this section provides four examples of the use of qualitative research 
embedded in clinical trials involving TPT.
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Example 1: Qualitative research to help inform the design and delivery of a community-based 
intervention 

The Preventing Childhood Tuberculosis in Lesotho (PREVENT) Study was a mixed-methods, 
cluster-randomized implementation study that evaluated the effectiveness and acceptability 
of a community-based intervention (CBI) versus standard of care (SOC) to identify child 
contacts of adult patients with TB, screen them for TB and provide eligible children with 
3HP as TPT (29). At SOC-assigned health facilities, usual care for child contact management 
(CCM) was delivered; this included contact tracing, screening and provision of TPT. At CBI-
assigned health facilities, CBI was delivered; this involved:

•	 mentoring of health care workers in CCM;
•	 visits to all households of adult patients with TB;
•	 referral of all HIV-negative children aged below 5 years and all HIV-positive children to 

health facilities;
•	 intensive education on the importance of TB prevention, TPT provision and adherence  

support; and
•	 monitoring and review of CCM data.

To inform the CBI design and delivery in the PREVENT Study, Hirsch-Moverman et al. (2021) (29) 
conducted formative research using interviews with health care providers to explore 
their attitudes about childhood TB prevention in Lesotho. Using a sequential explanatory 
design phase, quantitative data collection and analysis were followed by collection and 
analysis of qualitative data, including semistructured in-depth interviews with 20 purposively 
selected health care providers (interviewed in six groups) and 28 caregivers. The aim was 
to explain the quantitative results and to explore the acceptability of the CBI and the use of 
intervention components. 

This study is a good example of how qualitative research can be used to help inform the 
design and delivery of interventions and to explore the acceptability of the intervention.

Example 2: Exploring the acceptability of a novel fixed-dose combination TPT regimen

A qualitative substudy within an abbreviated child TPT trial tested the acceptability of a 
dispersible formulation for children receiving the 3HP regimen. Semistructured interviews 
were conducted with 15 caregivers and 10 children (aged ≥6 years) enrolled in the trial. 
Caregivers appreciated the shorter regimen and the simplified dosing of the fixed-dose 
combination but reported taste and administration challenges, especially for younger children. 
These qualitative findings supported the need for palatable formulations and caregiver 
education about administration techniques and were used to refine programme messaging 
before broader rollout (30).

Example 3: Using mixed methods to contextualize TPT adherence challenges

The qualitative component of an explanatory mixed-methods study, which also involved 
a quantitative cohort study, evaluated the acceptability and implementation of a family-
supported strategy to enhance adherence to the 3HP TPT regimen among people with 
HIV in Tanzania (31). Researchers conducted in-depth interviews and FGDs with treatment 
supporters and community health workers in HIV clinics across six regions. The family-
supported strategy combined three elements: family member or close friend support, SMS 



133Annex 8. The role of qualitative research in supporting WHO tuberculosis preventive treatment

reminders for weekly dosing, and targeted health education sessions. The following key 
findings describe the acceptability of this approach.

•	 Most participants appreciated the shorter 3HP regimen, felt SMS reminders supported 
regular dosing, and reported that involving a trusted supporter was a strong motivator 
for completing the treatment.

•	 Flexibility in treatment supporter selection improved programme acceptability.
•	 Financial and logistical barriers affected the attendance of treatment supporters at clinic-

based education, suggesting that remote or alternative support may be helpful.
•	 Mild side-effects were mostly self-limiting, and participants valued counselling and 

practical support.
•	 Alignment with work schedules, lifestyle and social support contributed to high rates of 

TPT completion.

This qualitative study demonstrates how integrating person-centred support mechanisms – 
combining SMS reminders with family or community-based encouragement – can optimize 
TPT adherence and completion among people with HIV in routine programmatic settings.

Example 4: Explaining qualitative study results through a qualitative process evaluation

A mixed-methods implementation study in rural Karnataka, India, evaluated the delivery 
of TPT for household contacts of patients with pulmonary TB (32). Public primary health 
care clinics identified, screened and initiated eligible contacts on TPT according to 
national guidelines.

Findings from the quantitative evaluation showed moderate success with TPT initiation and 
completion rates, but substantial gaps remained, particularly in the early stages of the 
contact management cascade (identification, testing and initiation). To better understand 
these outcomes, the researchers conducted a qualitative process evaluation towards the 
end of the study. The qualitative arm of the study involved interviews with index patients, 
household contacts and health care workers. Manual thematic analysis was conducted, 
identifying key enablers, challenges and solutions from multiple stakeholder perspectives.

The evaluation identified several key barriers contributing to implementation gaps:

•	 documentation issues – contact tracing data were often recorded in paper logbooks and 
not entered into the national digital system (Nikshay), limiting follow-up and monitoring;

•	 staff engagement and training gaps – some health care workers were unfamiliar with 
national TPT guidelines, leading to missed or delayed initiation of TPT for eligible contacts;

•	 logistical constraints – delays in TB infection testing (with interferon-gamma release assay 
or chest X-ray) in rural areas slowed TPT initiation and discouraged follow-up; and

•	 weak adherence monitoring: monthly follow-ups for TPT adherence were inconsistent, 
with no systematic reminders in place.
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