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Globally, tuberculosis (TB) is a major cause of ill health and one of the leading causes of death worldwide.
In 2019, about 10 million people fell ill with TB and 1.4 million people died from the disease (7). The World
Health Organization (WHO) End TB Strategy, adopted by all Member States at the World Health Assembly
in 2014, includes ambitious milestones and targets for reductions in this burden (2). The 2030 targets
are a 90% reduction in TB deaths and an 80% reduction in the TB incidence rate (new cases per 100 000
population per year), compared with 2015. Global commitment to achieving the milestones and targets
was reaffirmed at the first-ever United Nations (UN) high-level meeting on TB, held in September 2018 (3).

Achieving national targets and ending TB will require national TB programmes (NTPs) to make efficient use
of available resources by prioritizing high-impact interventions that are designed to address programmatic
gaps. Also needed will be broader efforts to progress towards universal health coverage, multisectoral
action to address broader determinants of the TB epidemic (e.g. poverty, undernutrition) and technological
breakthroughs (e.g. a new vaccine) that can substantially accelerate declines in TB incidence.

Over the past 2 decades, there has been a considerable increase in the number of tools to generate, analyse
and use data and evidence, to support discussion and decision-making by NTPs. Increasingly, countries are
developing more robust national surveillance systems; implementing multiple health surveys; and using
data analysis and visualization tools in policy, planning, programming and investment decisions. However,
as more data are generated and data analysis tools evolve and increase in number, it can be challenging to
understand how, why and when these tools should be implemented.

This compendium is designed to help NTPs to make best use of the available tools for policy, planning and
programming. The document summarizes information about the key tools related to data and evidence
that are available for use in TB planning and programming, and how they can be applied.

The tools that are profiled are described in terms of how they fit within the People-centred framework
for tuberculosis programme planning and prioritization (4). The framework was developed to help NTPs
to leverage relevant in-country data and evidence in an organized manner that feeds into planning and
programming decisions. More information about the framework and how it can be used is available in the
user guide (4).!

Together with the people-centred framework, this compendium aims to enable better use of data and
evidence for TB programme planning at both the national and subnational levels. It is expected to help
NTPs and their national stakeholders to understand how and when different data and evidence-related
tools could be used. As the global community of users grows, the compendium itself will evolve as existing
material is improved or new material is added. Ultimately, the data and evidence tools highlighted in
the compendium are only useful where they support the needs of NTPs during the development and
implementation cycles of their national strategic plans (NSPs) for TB.

The compendium is organized into four sections. Following this introductory section, Chapter 2 provides
an overview of the different types of tools that are profiled in the document, outlines the standard content
of each tool profile, and explains how each tool fits within the people-centred framework and what to
consider when implementing each tool. Chapter 3 comprises profiles for individual tools. Each profile
includes a case study to illustrate how the tool can be used at country level, and a set of “mini-profiles” for
tools that are complementary but not critical. Chapter 4 shows the global status of implementation for each
of the tools, as of August 2020.

' An overview is provided in Annex.

Compendium of data and evidence-related tools for use in TB planning and programming
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2.1 Types of tools

The data and evidence-related tools profiled in this compendium serve a variety of functions, as illustrated

inTable 2.1.

Table 2.1. Functions of tools to support discussion and decision-making of NTPs

Function

Brief description of the function and corresponding examples of tools

Primary data
generation

Data review
processes

Data analysis

Data
visualization

Tools that include a primary data collection/generation component
Examples: TB drug-resistance surveys, national TB prevalence surveys, TB inventory studies, TB patient cost
surveys and TB service delivery costing studies

Processes to review existing data sources and analyses for the purposes of improving the TB programme

Examples: standards and benchmarks assessments

Tools that apply an analytical method to primary data sources

Examples: care cascade analysis, diagnostic network optimization, TB inventory studies, MATCH, PPA, private
sector drug sales analysis, and the OneHealth tool for TB budgeting and epidemiological modelling

Tools that have a primarily visual communication output and also apply an analytical method to primary data

sources

Examples: care cascade analysis, diagnostic network optimization, MATCH and PPA

MATCH: mapping and analysis for tailored disease control and health system strengthening; NTP: national tuberculosis programme; PPA: patient pathway analysis.

In some cases, one tool may serve several functions. For example, tools that are used for both data analysis
and visualization include care cascade analysis, diagnostic network optimization, mapping and analysis
for tailored disease control and health system strengthening (MATCH) and patient pathway analysis
(PPA). Similarly, depending on the design, an inventory study may serve as both a data generation tool
(prospective design) and a data analysis tool (retrospective design).

Compendium of data and evidence-related tools for use in TB planning and programming



2.2 Contents of tool profiles

Each profile contains standardized information to give potential users a clear and concise understanding
of the tool and its implementation. For most of the tools included in the compendium, more detailed user
guidance and implementation documents are available; links to and references for these documents can
be found in the respective profiles.

Each profile includes the following elements:

«  Description - Brief description of the tool, which may include definition, objectives,
methodology, rationale and implications for TB programmes.

+ Implementation cost — Approximate cost to implement the tool.
«  Implementation time - Approximate number of months it would take to implement the tool.

«  Implementation frequency - The frequency with which implementation of the tool needs to
be repeated in a country.

« Implementation partners - Examples of partners who are or have been involved in either the
development or the implementation of the tool (or both).

«  Funding partners - Examples of institutions or agencies that may be able to provide financial
support for the implementation of the tool.

«  Scenario for using the resources — Typical scenarios in which a country might consider
implementing the tool.

«  Prerequisites — Data (or non-data) resources that are required for implementing the tool; for
example, the PPA requires both of the following:

o some type of care-seeking data, such as from a demographic and health survey (DHS),
prevalence survey, or health expenditure and utilization survey (HEUS); and

o some type of service availability data, such as from a service provision assessment, or a
service availability and readiness assessment (SARA).

«  Metrics to inform planning — Key metrics or outputs of the tool that can inform policy and
programming for priority gaps along the care continuum (Box 2.1 describes how to interpret
this section in the tool profile).

« Limitations - Any aspects (including methodological limitations) that require attention when
interpreting and using the results of the tool.

«  More information and resources - Further information on the implementation and use of
the tool, and resources that provide more detail about the tool.

.  Contact - Institutions to contact for further information.

«  Case study of country use - An example of how the tool has been used successfully in a
country setting. The case study includes information on the key inputs to the tool and the key
outputs from the tool; it also explains how those outputs inform programming and priority
setting in the country.

CHAPTER 2 Overview of data and evidence-related tools



Box 2.1. How to read the “metrics to inform planning” section in the individual tool profile

3.1 Drug-resistance surveys

Tool type: Primary data generation

Implementation

'Mn\vm to inform planning

Description cosT What are from a ds planning for priority gaps al tient's pathway
Anti-TB drug-resistance surveys can: US5.200000-400000 tocare?
rovide a sound estimation of the resistance profile Y — " M,
& new nd previously treated TB patients to o TIME r T RN s 4 M ] I = yiey % x
treatment guidelines and regimens, including the 915 months e HoTREDUTHOTII
feasibilty of new and repurposed drugs; —— = 'DIAGNOSED OR NOTIFIED SUCCESSFULLY TREATED.
be used to collate demographic and clinical data :‘53‘;;"‘(’: P
for a geographically defined population, allowing 1 by teatment history (new or previously treated) :
investigation of potentialisk factors for drug resistance; Riskfactorsfor RRTB and MORTB

/ IMPLEMENTING PARTNERS
w nat

evaluate the accuracy of classification of patients by

donal reference lab PROBLEM
treatment history and outcome; Ls), KNCV Tuberculosis PRIORMIZATION treatment histo
provide genotypic information for circulating strains; (KNCV), United States =
and for Disease Control and
ion (U CDO ?

Laboratory capacity and sample:

strengthen laboratory capacity and sample transport
referralsystems for outine DST

H
and referral systems, to facilitate the transition to ROOT CAUSE
ANALYSIS

continuous surveillance systems.

/ FUNDING PARTNER! \

s
to Fight AIDS, Tuber

according to the patient’ treatment history

J

Scenario for using the resources Prerequisites Limitations
You might implement this survey if: The main resources required to implement this
alow proportion of pulmonary TB patients haveaDSTresult  survey are:
forifampicin through routine testing, and a survey has not strong capacity in-country for survey

You might not need Metrics toi

For logistical reasons, surveys might be
limited to pulmonary TB diagnosed in the

public sector, excluding cases diagnosed More information and resources

ing
th o 5 - . . . .

imesil  What are the key metrics from a drug-resistance survey that can inform planning for priority gaps along a patient’s pathway

ateast sl o care? —
previously Y N famme.

result for rif

. s
A 6 M I R I S
SEEKING CARE BUT NOT NOTIFIED BUT NOT
DIAGNOSED OR NOTIFIED SUCCESSFULLY TREATED

#h g

NOT SEEKING CARE

Estimated proportion of patients with resistance to rifampicin (RR-TB) or isoniazid, or both (MDR-TB), disaggregated

' by treatment history (new or previously treated)
° # Risk factors for RR-TB and MDR-TB
PROBLEM Estimated proportion of patients with resistance to fluoroquinolones and
PRIORITIZATION other second-line drugs among patients with RR-TB, disaggregated by
treatment history
? Laboratory capacity and sample
ROOT CAUSE é referral systems for routine DST
ANALYSIS
'O:' Requires the design of context-appropriate treatment guidelines and
regimens, to improve patient outcomes and reduce transmission
INTERVENTION according to the patient’s treatment history
OPTIMIZATION

‘ DST: drug- testing; MDR-TB: multidh RRTB: rifampicin-resistant tuberculosis. ‘

The illustration above shows an example of a two-page individual tool profile that contains the
standardized information described earlier. The section “metrics to inform planning” outlines
potential key metrics or outputs that could be obtained from the tool.

The potential key metrics from each tool are mapped according to:
+  where they are relevant along the continuum of care; and

«  where they can be used to support discussions during a country planning process.

Key metric“Risk factors for RR-TB and MDR-TB"is located in the first and second part of the continuum
of care and within the problem prioritization category. Thus, this particular indicator can be used to
inform discussion on identification and prioritization of programmatic gaps (problem prioritization
exercise) in the first two areas of the continuum of care.

Key metric“Laboratory capacity and sample referral systems for routine DST”is located in the second
part of the continuum of care and within the root cause analysis category. Thus, this particular
indicator can be used to inform discussion during root cause analysis; for example, it may suggest
why people seek care but fail to be diagnosed or notified.

Compendium of data and evidence-related tools for use in TB planning and programming



2.3 How to use the compendium

This compendium has been developed in alignment with the people-centred framework, a conceptual
framework that promotes the use of data and evidence in TB programme planning and prioritization (4).
The framework has three main components as shown in Fig. 2.1 (and summarized in Annex).

Fig. 2.1. Three components of the people-centred framework

People-centred framework components

1-3-3

@ Alongthe Cal &
continuum

‘e A
#N Three =] T @ T

v types of data Epidemiological People-centred System-related
data data data

Implement
a Th ree the best
p| anning steps Problem Root cause Intervention solutions
prioritization analysis optimization
What are Why are What are
the biggest these priority solutions
problems? happening? to optimize
impact?
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The following steps are suggested for using the compendium to inform discussion and decision-making in
TB programmes, particularly in conjunction with the application of the people-centred framework:

1.

List essential information required to enable TB programmes to identify and prioritize programmatic
gaps, determinants and causes of the programmatic gaps, and the potential interventions along the
continuum of care.

The following questions may be considered to ensure that essential information required for planning
and programming of the TB programmes is included:

- What is the burden and the rate of notification of TB disease, including its distribution (e.g. by age
and sex) and trends, for drug-susceptible TB (DS-TB), drug-resistant TB (DR-TB) and TB/HIV?

- What are the barriers to accessing care, TB diagnosis, notifications and adherence to treatment?

- Why do people with TB or at risk of developing TB not access the health system, why are those who
have sought care not diagnosed or notified, and why are those who have started on treatment not
successfully treated?

- What factors should be considered (e.g. recommendations, best practices and lessons learned) to
improve access to care, diagnostic capacity, surveillance systems and treatment success?

Conduct an inventory of the existing evidence within the country.

Guided by the above questions, NTPs should identify relevant available data and evidence within
the country. As highlighted in the people-centred framework, NTPs should consider the inclusion
of epidemiological, people-centred and system-related data. More information on the potential in-
country data sources according to the types of data is available in Chapter 2 of the people-centred
framework user guide (4).

Using the people-centred framework, TB programmes can map the existing data sources and their
relevant key metrics, and can identify potential data gaps along the care continuum, to assist in
determining which tools should be implemented for better decision-making.

Table 2.2 summarizes how different tools included in this compendium may provide relevant key metrics
for the identification of programmatic gaps and the prioritization of corresponding interventions.

Compendium of data and evidence-related tools for use in TB planning and programming



Table 2.2. Mapping of relevant resources by potential key metrics along the care continuum

Prevalence survey: Estimated burden of disease caused by TB
Drug-resistance survey: Estimated proportion of patients with resistance to rifampicin (RR-TB) or isoniazid, or both (MDR-TB)

not accessing
the health system not diagnosed or not notified not successfully treated
Pegple V\.”th Asymptomatic | Symptomatic Presenting Diagnosed by | Diagnosed Diagnosed, | Notified, not | Successfully
TB infection, g . to health
S disease, not disease, not - non-NTP, not | by NTP, not | notstarted on | successfully | treated, not
high-risk for - . facilities, not . .
. seeking care | seeking care B notified notified treatment treated relapse free
disease diagnosed

Care cascade analysis: Estimated losses (or attrition) along the care continuum

Operational/implementation research: Programmatic gaps and their solutions identified by specific studies

Epidemiological modelling: Estimated trends in notifications, incidence, mortality and other key surveillance indicators

TB service delivery costing study: Estimated cost of delivering TB services at the facility level

OneHealth tool for TB budgeting: Estimated costs and health impacts associated with investments in the health system

PPA: Alignment of care seeking with service availability

MATCH analysis: Spatial analysis of TB burden and programmatic indicators

Diagnostic Inventory study: Patient cost survey: Economic burden
network Level of underreporting incurred by TB affected households
optimization: of TB
Distribution

of diagnostic
capacity and its
alignment with

demand
ScreenTB: Standards and
Estimated yield benchmarks:
and cost- Capacity and quality of
effectiveness surveillance systems
of different
screening
methods
Private
drug sales:
Volume of
TB patients
in private
sector

MATCH: mapping and analysis for tailored disease control and health system strengthening; MDR-TB: multidrug-resistant tuberculosis; NTP: national tuberculosis
programme; PPA: patient pathway analysis; RR-TB: rifampicin-resistant tuberculosis.

CHAPTER 2 Overview of data and evidence-related tools



10

To keep the table concise, the mapping of the tools in Table 2.2 is purposely constructed based on the main
key metrics (or outputs) of the tools. Some tools may provide other relevant key metrics for other areas but
are not listed above. For example:

« anational TB prevalence survey may provide information on barriers to accessing care (e.g.
the proportion of symptom-screen positive survey participants who did not seek care) and
data relevant to TB surveillance (e.g. the proportion of survey participants with previous TB
treatment who were not registered with the NTP);

« inventory studies may provide evidence related to the adherence of the non-NTP sector on
diagnostic and treatment guidelines, and successful models of engagement with different
types of health care providers for diagnosis and treatment; and

« adiagnostic network optimization offers solutions for improving diagnostic capacities (e.g.
developing models to inform optimized placement and use of existing equipment, sample
referral network design and investment in new products or services).

The individual profiles of resources included in Section 3 show more detailed key metrics that NTPs can
obtain from each tool. Closely examining the profiles of the tools that have already been implemented in
the country will allow NTPs to be familiar with the list of key metrics (or outputs), and therefore facilitates
the use of the data to inform TB programme planning and programming activities.

Compendium of data and evidence-related tools for use in TB planning and programming



2.4 Considerations for tool implementation

The following are some considerations for the implementation of tools included in this compendium:

- Different tools may provide information within the same areas of the care continuum; for
example, inventory studies, MATCH, private drugs sales, and standards and benchmarks
assessments provide metrics that can be used to inform issues around TB surveillance from
different perspectives. Each tool has specific key metrics to inform TB programme planning;
therefore, NTPs are advised to critically review and complement findings from different tools,
to help in a comprehensive assessment of the situation.

«  NTPs are not expected to implement all tools included in this compendium. For better
decision-making, different countries may need to implement different tools based on
the estimated burden of TB disease in the country, country context, existing data gaps,
programmatic needs, and availability of human and financial resources to implement the
tools. For example, countries with a good surveillance system of high coverage and a small
private sector may not need to implement an inventory study or private drug sales analysis;
similarly, countries with a drug-susceptibility testing (DST) coverage of more than 80% among
bacteriologically confirmed new and previously treated pulmonary TB patients may not need
to implement a drug-resistance survey. In addition, countries that wish to implement the
MATCH approach are likely to need the following in a digital format: TB programme data,
laboratory results and spatial data corresponding to subnational reporting units.

«  Factors to consider before implementing a tool include the availability of funding and
implementing partners, potential outputs and how they address important evidence gaps in
a given setting, and limitations of the tool.

« Implementing the tools listed in this compendium requires strong commitment by and
leadership from the NTP, and sufficient funding. This is particularly true for the implementation
of national studies such as national TB prevalence surveys, drug-resistance surveys, inventory
studies, catastrophic TB patient cost surveys and TB service delivery costing studies. Expert
review and protocol clearance are prerequisites for implementing such studies.

CHAPTER 2 Overview of data and evidence-related tools
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3.1 Drug-resistance surveys

Tool type: Primary data generation

COST \

US$ 200 000-400 000

TIME’ \

9-15 months

FREQUENCY \

Every 5 years

Anti-TB drug-resistance surveys can:

provide a sound estimation of the resistance profile
of new and previously treated TB patients to inform
treatment guidelines and regimens, including the
feasibility of new and repurposed drugs;

be used to collate demographic and clinical data
for a geographically defined population, allowing
investigation of potential risk factors for drug resistance;

R R

IMPLEMENTING PARTNERS \
WHO, supranational reference lab-
oratories (SRLs), KNCV Tuberculosis
provide genotypic information for circulating strains; Foundation (KNCV), United States
and Centers for Disease Control and
Prevention (US CDC)

evaluate the accuracy of classification of patients by
treatment history and outcome;

strengthen laboratory capacity and sample transport
and referral systems, to facilitate the transition to
continuous surveillance systems.

\

FUNDING PARTNERS

Global Fund to Fight AIDS, Tuber-
culosis and Malaria (Global Fund),
United States Agency for Interna-
tional Development (USAID)

You might implement this survey if: The main resources required to implement this

alow proportion of pulmonary TB patients have a DST result survey are:
for rifampicin through routine testing, and a survey has not strong capacity in-country for survey

been conducted in the past 5 years.

You might not need to implement this survey if:

there is a national quality-assured continuous surveil-
lance system; and

at least 80% of bacteriologically confirmed new and
previously treated pulmonary TB patients have a DST
result for rifampicin.

governance, monitoring and evaluation
(M&E), and communications;

good logistics, including reliable
procurement and distribution of supplies of
equipment and rapid networks for sample
referral; and

adequate  laboratory  capacity  for
processing and testing samples for TB and
drug susceptibility, and external quality
assurance by SRLs.

! This refers to the average time required for data collection or field operations, and the time needed for completion of all laboratory testing. The average time required for study
preparation (e.g. protocol writing, obtaining ethical approval, logistical arrangement, training and piloting) is 6-9 months. For post-field operations, the average time to complete data
cleaning and analysis, report writing, results dissemination and policy translation is 6 months.

Compendium of data and evidence-related tools for use in TB planning and programming



What are the key metrics from a drug-resistance survey that can inform planning for priority gaps along a patient’s pathway
to care?

: 7
YRR T X

'm w & ﬁé 6 (!ii ulil EA

SEEKING CARE BUT NOT NOTIFIED BUT NOT

NOT SEEKING CARE DIAGNOSED OR NOTIFIED SUCCESSFULLY TREATED

Estimated proportion of patients with resistance to rifampicin (RR-TB) or isoniazid, or both (MDR-TB), disaggregated

' by treatment history (new or previously treated)
° Risk factors for RR-TB and MDR-TB
PROBLEM Estimated proportion of patients with resistance to fluoroquinolones and
PRIORITIZATION other second-line drugs among patients with RR-TB, disaggregated by

treatment history

?

° Laboratory capacity and sample
ROOT CAUSE referral systems for routine DST
ANALYSIS

> - Requires the design of context-appropriate treatment guidelines and
regimens, to improve patient outcomes and reduce transmission

INTERVENTION according to the patient’s treatment history
OPTIMIZATION

DST: drug-susceptibility testing; MDR-TB: multidrug-resistant tuberculosis; RR-TB: rifampicin-resistant tuberculosis.

For logistical reasons, surveys might be
limited to pulmonary TB diagnosed in the
public sector, excluding cases diagnosed
in the private sector and excluding ' f
extrapulmonary TB.

Guidelines for surveillance of drug \
resistance in tuberculosis - 6th edition

Surveys are facility based, meaning that (5)

people with TB who do not have access to
health care will be missed.

Surveys are a snapshot of the current /
situation. They cannot provide information WHO Global TB Programme \
about changes over time unless they (gtbprogramme@who.int)

are repeated. In contrast, continuous
surveillance systems allow monitoring and
response in real time.
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Drug-resistance survey - Case studies

Eswatini anti-TB drug-resistance survey - 2018

Introduction

This case study is based on material from the 2019 global TB report (6). Next-generation sequencing is
a valuable tool for the surveillance of DR-TB, and is increasingly being integrated into drug-resistance
surveys. Compared with conventional phenotypic DST, next-generation sequencing provides accurate and
more rapid results for both first-line and second-line anti-TB drugs, including identification of the specific
mutations conferring drug resistance. It can also offer valuable insights into molecular epidemiology,
including phylogenetics, strain evolution and transmission.

Implementation

A national drug-resistance survey was undertaken in Eswatini in 2017-2018, enrolling people with
presumptive TB from all diagnostic centres across the country. Sputum samples were tested using the
GeneXpert MTB/RIF assay, of which 1443 were positive for Mycobacterium tuberculosis complex. These 1443
samples were cultured in liquid media using the BD BACTEC MGIT 960 system, followed by extraction of
genomic DNA and whole genome sequencing at San Raffaele Scientific Institute, Italy (WHO TB SRL). Data
from whole genome sequencing were available for 735 patients.

Results

The national prevalence of rifampicin resistance was 8.6% (95% confidence interval [Cl]: 6.7-11%) among
new TB patients and 17.5% (95% Cl: 11-25%) among previously treated TB patients, comparable with levels
observed in the previous survey in 2009. However, 56% of these cases harboured the lle491Phe mutation
in the rpoB gene, which is missed by the GeneXpert MTB/RIF test. Although the presence of this clone
was detected among 30% of cases of rifampicin-resistant TB (RR-TB) in the previous survey, ongoing
transmission is evident.

The results of this survey have important policy implications for Eswatini. Whole genome sequencing has
demonstrated that GeneXpert MTB/RIF cannot be relied on for the diagnosis of rifampicin resistance in
the country, because some people with RR-TB will be missed. The national diagnostic algorithm is being
modified accordingly, to integrate sequencing technologies. This will improve the detection of people with
RR-TB and ensure access to appropriate treatment and care.

Compendium of data and evidence-related tools for use in TB planning and programming




Fig. 3.1. A phylogenetic tree of 727 M. tuberculosis strains from the national anti-TB drug-
resistance survey in Eswatini

Notes for figure:

This circular phylogram was created using EvolView 3. Eight samples were excluded due to mixed TB infections. The clustering of
rifampicin-resistant strains is evident.

Inner layer: strains are grouped by M. tuberculosis lineage.

Middle layer: transmission clusters are shown as yellow strips (the upper bound 12 single-nucleotide polymorphism cut-off was used
to define a cluster).

Outer layer: rifampicin-resistant strains (as determined by genetic investigation) are shown as orange strips.

M. tuberculosis: Mycobacterium tuberculosis.
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Democratic Republic of the Congo anti-TB drug-resistance survey - 2017

Implementation

This case study is based on material from a paper by Kayomo et al. (2020) (7). The first national survey was
completed in the Democratic Republic of the Congo in 2017, using a clustered design. Sputum samples
from 1732 smear-positive pulmonary TB patients were tested by the GeneXpert MTB/RIF assay. If the sample
was positive for M. tuberculosis complex, targeted gene sequencing was performed directly on sputum
preserved in ethanol at the Institute for Tropical Medicine, Belgium (WHO TB SRL), using the Deeplex Myc-
TB assay (GenoScreen, Lille, France).

Results

The prevalence of rifampicin resistance was low, at 1.8% (95% Cl: 1.0-3.2%) among new patients and 17.3%
(95% Cl: 11.9-24.4%) among previously treated patients. Resistance to pyrazinamide, fluoroquinolones
and second-line injectable drugs was also low. The prevalence of resistance to isoniazid among rifampicin-
susceptible patients was higher, at 6.6% (95% Cl: 4.4-9.8%) among new patients and 8.7% (95%: 3.2-
21.2%) among previously treated patients. Diagnosing and treating isoniazid-resistant patients remains
a challenge, given that many will be missed by the current national diagnostic algorithm that is driven by
detecting rifampicin resistance using GeneXpert MTB/RIF.

This is the first nationwide survey to incorporate targeted sequencing directly on sputum. It serves as a
proof-of-concept for other settings that do not yet have rapid specimen transport networks or the capacity
to conduct culture. Table 3.1 shows the prevalence of resistance among pulmonary TB patients.

Table 3.1. Prevalence of resistance to first- and second-line drugs among pulmonary TB
patients in the Democratic Republic of the Congo (7)

New patients Previously treated patients leamp::::i-::::eptlble Rifampicin-resistant patients
Resistance to
selected drugs and n % 95% Cl n % 95% Cl n % 95% Cl n % 95% Cl
drug combinations
Rifampicin 1485 1.8 1.0-3.2 149 17.3 11.9-244 - - - - - -
Isoniazid (all) 1158 | 7.2 4.8-10.7 102 23.0 14.5-34.5 1213 | 6.7 4.6-9.9 38 71.5 43.3-89.2
Isoniazid (Hr-TB) 1112 | 6.6 4.4-9.8 84 8.7 3.2-21.2 1213 | 6.7 4.6-9.9 - - -
Rifampicin and
isoniazid (MDR-TB) 1133 | 09 0.4-1.8 102 15.8 9.0-26.3 ® o o 37 73.7 42.8-91.2
Pyrazinamide 175 | 11 0.6-2.1 104 1.8 0.5-6.7 1217 | 03 0.1-0.8 38 216 9.0-43.2
Fluoroquinolone 1042 | 0.1 0-0.7 93 0 0-3.9 1095 0 0-0.7 35 0 0-10.0
Injectable 1128 | 0.3 0.1-1.2 100 0.8 0.1-5.3 1176 | 0.3 0.1-1.2 38 0 0-9.3
Fluoroquinolone 983 | 04 | 01-14 88 | 1.0 01-59 | 1034 | 05 | 0.1-14 35 | 0 0-10.0
orinjectable
MDR-TB and
fluoroquinolone 983 0 - 88 0 0-4.1 - - - 35 0 0-10.0
orinjectable

Cl: confidence interval; Hr-TB: rifampicin-susceptible, isoniazid-resistant tuberculosis; MDR-TB: multidrug-resistant tuberculosis; n: number with results.
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3.2 Inventory studies

Tool type: Primary data generation

An inventory study provides a direct measurement of the level
of underreporting of diagnosed TB cases into the national TB
surveillance system. TB inventory studies link records of TB
patients (using standard case definitions) from the national
surveillance system with other available case-based databases
(e.g.from public or private health facilities, laboratories or health
insurance records). If such databases already exist, the study will
be retrospective in design and will only require desk review
and analysis. If databases need to be established, the study
will involve field operations and will be prospective in design.
Under certain circumstances, capture-recapture modelling of
inventory study data also allows for the indirect estimation of
TB incidence.

You might implement this study if:
national health authorities require a formal evaluation of the
coverage of the national TB surveillance system;

a large proportion of diagnosed TB cases are thought to not
be reported to the NTP from other health sectors (public or
private);

much of the health care provided to TB patients in the
country is outside the remit of the NTP; or

the conditions for estimating TB incidence — see (8) for a
list of conditions — using at least three lists (e.g. national TB
surveillance, claims from health insurance, medical records
in hospitals and clinics) are potentially met.

You might not need to implement this study if:
there s little evidence that a sizable proportion of health
care providers operate outside the remit of the NTP (e.g.
if the private sector is small, or if existing regulations
limit access to TB drugs to officially reported cases).

COST \

Prospective US$ 200 000-500 000
Retrospective US$ 25 000-50 000

TIME’ \

Prospective 6-12 months
Retrospective 3-6 months

FREQUENCY \

Every 3 years

) ) D)

IMPLEMENTING PARTNERS \
WHO, US CDC, KIT Royal Tropical

Institute, independent consultants

\

FUNDING PARTNERS \
Global Fund, USAID, Unitaid

The main resources required to implement this
survey are expertise in:
the implementation of health facility based
surveys;

data management;
probabilistic record linkage;
complex sampling designs;

engagement with different types of health
care providers; and

capture-recapture modelling methods.

! This refers to the average time required for data collection or field operations (for prospective design) or for desk review (for retrospective design). The average time required for study
preparation (protocol writing, obtaining ethical approval, logistical arrangement, training and piloting) is 1-2 years (for prospective design) and 3-6 months (for retrospective design).
For post-field operations, the average time to complete data cleaning and analysis, report writing, results dissemination and policy translation is 3-4 months.

Compendium of data and evidence-related tools for use in TB planning and programming



Metrics to inform planning
What are the key metrics from an inventory study that can inform planning for priority gaps along a patient’s pathway to

NTP: national tuberculosis programme.

Limitations

© Difficulties with case ascertainment,
particularly for clinically diagnosed TB.

@ Imperfectrecordlinkage dueto probabilistic
matching.

@ Resulting changes of reporting practices of
health care providers as a direct effect of
study implementation.

@ Unmet conditions for capture-recapture

that render this analysis unusable.

More information and resources

f@ Assessing tuberculosis undh

reporting through inventory studies
(8)

This guide explains how to design,
implement and analyse an inventory
study.

Contact

/ WHO Global TB Programme \
(gtbprogramme@who.int)
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Inventory studies - Case study

National TB inventory study of Indonesia, 2017

Background

This case study is based on material from the 2018 global TB report (9). Indonesia has a large private health
sector that is not yet firmly linked to the reporting network of the NTP. Also, some of the secondary and
tertiary level facilities of the public health sector do not have functioning and sustained reporting links with
the NTP.

In 2016, a total of 360 565 TB cases were notified to national authorities, while the estimated TB incidence
was 1 020 000 (95% Cl: 660 000-1 460 000). To address underreporting, a Health Ministerial Decree was
enacted in 2017, making notification of TB mandatory nationwide.

A national TB inventory study was implemented in 2017 under the leadership of the NTP and the National
Institute of Health Research and Development. The aims were to directly measure the level of underreporting
of detected TB cases to the national TB surveillance system (the Sistem Informasi Tuberkulosis Terpadu,
SITT), which is maintained by the NTP for the different types of health facilities, and to identify best-practice
methods for addressing TB underreporting.

Methods and main results

A random, nationally representative sample of 23 districts (from a total of 514) was drawn from across the
country, using a sampling design with stratification by urban or rural status and three regions: Sumatra,
Java/Bali and“Others” (Fig. 3.2). The 23 districts accounted for 10% of the national population of 260 million.

Fig. 3.2. Districts selected for Indonesia’s national inventory study

.
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District
_ Selected
[ Not selected

Reproduced from the 2018 Global TB report.
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In each of the sampled districts, mapping of all health care providers of TB services was carried out, with a
field team confirming existing but outdated lists of health care providers (Fig. 3.3).

A total of 4207 health care providers were enumerated in the 23 districts, of which 1687 were eligible (i.e.
the facility reported having diagnosed or treated at least one TB case in the previous 3 months). Of the
eligible health care providers, 99% participated in the study — a testament to the success of district-level
workshops and meetings with all stakeholders. Pharmacies were not included in the sampling frame of the
study.

Fig. 3.3. Health facility mapping

Initial information List development Mapping process

List from Centre of Data and Health facilities list: Found: Newly found:
Information, 11874 2882 1325
Ministry of Health (2015) X X X

i Hospital: 195 Hospital: 156 Hospital: 55
Hospital: 195, PHC: 810 PHC: 810 PHC: 707 PHC: 19
Clinic: 1510 Clinic: 977 Clinic: 546
X . Certified MD: 9274 Certified MD: 993 Certified MD: 660
List from District Health Office Laboratory: 85 Laboratory: 49 Laboratory: 45

Clinic: 1510
Laboratory: 85
Enumerated: 4207

List from Indonesia Medical
Association Eligible: 1687 (40.1%)

Certified MD: 9274
Participated: 1681 (99.6%)

GP: general practitioner; MD: medical doctor; PHC: primary health care.

During the study period (the first quarter of 2017), patient records for a total of 21 320 unique TB cases
were detected overall. Of these, 13 211 unique TB cases were notified and registered in SITT. Probabilistic
matching made it possible to link records from the TB case lists, and thus to measure their overlap and
corresponding underreporting (Fig. 3.4).
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Fig. 3.4. Matching results of TB cases found from the study and registered in the national TB
surveillance system (SITT) during the first quarter of 2017

Non-laboratory
private

4345

714 Non-laboratory
public

Laboratory

SITT (unique) 13211
Study (unique) 21320
Non-laboratory puplic? 14 562
Non-laboratory private® 6557
Laboratory* 1010
SITT! - study (unique) 22681

n: number; SITT: Sistem Informasi Tuberkulosis Terpadu.

Primary health care, hospitals, clinics
Hospitals, clinics, general practitioners
Public and private

National tuberculosis surveillance system

a n o oo

The overall level of underreporting of detected TB cases (i.e. the proportion of detected cases not in SITT)
was estimated to be 41% (95% Cl: 36-46%), ranging from 15% (95% Cl: 11-20%) underreporting by public
primary health care “puskesmas” units (which are part of the existing NTP network), to 65% underreporting
by hospitals, to 96% underreporting by the combined category of general practitioners (GPs), clinics and
laboratories. Clinically diagnosed and extrapulmonary TB cases as well as cases among children were more
likely to be underreported (Table 3.2).
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Table 3.2. Level of TB underreporting (%) by type of health care provider, type of TB case,
age, sex and strata, accounting for sampling design

41 (36-46)
By type of health care provider
Primary health care (“puskesmas”) 15 (11-20)
Non-primary health care 71 (61-79)
Hospital 62 (52-72)
Other? 96 (92-98)
By TB case type
Bacteriologically confirmed 21 (16-26)
Clinically diagnosed 55 (49-61)
By site of disease
Pulmonary 38 (33-44)
Extrapulmonary 58 (49-66)
By age
<15 years 54 (44-64)
215 years 39 (34-44)
By sex
Female 41 (36-47)
Male 41 (36-46)
By strata
Sumatra 40 (24-59)
Bali/Java 42 (18-47)
Other 39 (28-51)

Cl: confidence interval.
2 Clinics, general practitioners and laboratories.

Incidence was estimated using capture-recapture modelling of the three TB case lists (SITT, study publicand
study private), according to recommendations and based on estimating the ratio of detected/(detected +
not detected) TB cases (8). It was estimated that 18% (95% Cl: 15-21%) of incident cases were not detected.
The annual incidence rate for 2017 was estimated at 319 (95% Cl: 290-349) per 100 000 population per
year.!

Study results and updated estimates were discussed and agreed upon in a national consensus meeting
held in April 2018. The high participation rate among health care providers and the consistency of key
results through sensitivity analyses show that the study was implemented to a high standard and produced
robust results.

During the course of 2017, the NTP began to take corrective action to reduce underreporting. This
led to a substantial increase in TB notifications in 2017 compared with 2016. Although the measure of
underreporting in the study during the first quarter of 2017 was 41%, this fell in the subsequent three
quarters of 2017, and the overall level of underreporting for 2017 was 36%.

' When using population estimates from Indonesia’s Statistics Bureau (rather than population estimates from the United Nations Population Division), the esti-
mated TB incidence rate is 322 (95% Cl: 294-352) per 100 000 population per year.
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Lessons learned

The key lessons learned from the study were as follows:

TB underreporting in Indonesia up to the first quarter of 2017 was high;

of the incident TB cases missed from the TB surveillance system, two thirds were not reported
and one third were not detected;

an up-to-date master health facility list (for both the public and private sectors) needs to
be maintained for efficient monitoring of the effectiveness of the policy of mandatory case
notification;

record linkage between the database of the NTP (SITT) and other databases of TB cases
should be done routinely at least once a year;

a unique identifier (e.g. health insurance number) strongly facilitates disease surveillance in
general, and record linkage in particular; and

more than 95% of people with TB diagnosed during the study were treated using a drug
regimen that was consistent with national TB guidelines, indicating that the various health
care providers are providing good-quality TB care (the low level of drug resistance found
among TB patients in the recent national survey of drug resistance is consistent with this
finding).

Policy and programmatic implications

The main implications of the study results (some of which require high-level policy action) are that:

it needs to be emphasized to health care providers that all TB cases must be reported
(previously, emphasis was given to reporting of pulmonary, bacteriologically confirmed
cases);

there is a need to increase human resource capacity for data collection and management;
for example, dedicated staff to work on data entry and reporting are needed, in particular, to
support engagement with private sector health care providers;

data recording and reporting needs to be simplified, especially for private sector health care
providers — an android application called WifiTB, designed to simplify and facilitate case
notification by the private sector, has already been developed by Challenge TB Indonesia (10);

there is a need to promote the establishment of integrated information systems, especially in
hospitals; and

the NTP needs to increase the involvement and engagement of professional organizations
and laboratory networks at district level, to promote adherence with national diagnostic and
reporting requirements.

Compendium of data and evidence-related tools for use in TB planning and programming




As noted above, the NTP, with partners such as Challenge TB Indonesia and the Global Fund, has been
strengthening models of engagement in Indonesia from 2017 to now. The engagement was based on
the district public—private mix (PPM) model, in which district staff engage hospitals and puskesmas staff
engage local GP networks. The engagement approaches used in the inventory study helped to provide
additional ideas and motivation to strengthen these models of engagement with all types of health care
providers, particularly those that were not yet part of their network.

Conclusions and next steps

The 2017 national TB inventory study in Indonesia is the largest study of its kind ever conducted globally.
It generated high-quality data, and important evidence with clear policy and programmatic implications.

Following official and wide dissemination of findings in April 2018, results are now being used to help
develop national and district level responses for further roll-out.
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3.3 Operational/implementation research

Tool type: Primary data generation

In the field of TB, operational research and implementation
research (OR/IR) refers to the use of systematic research
techniques for programme decision-making, to solve TB
control operational and implementation problems (717). OR/
IR techniques include health services research that aims to
evaluate health services, outcomes and the processes by which
services are provided. Within the policy process, OR/IR can be
implemented at different stages (e.g. problem identification,
detailed problem exploration, solution development, solution
translation and delivery, and impact evaluation).

You might implement this study if the NTP would like to:
identify gaps and correct inefficiencies in programme
performance;

understand the conditions and strategies likely to
facilitate implementation or enhance the scale-up of new
interventions at national or subnational levels; and

measure the effectiveness, acceptability, feasibility,
implementation cost, affordability and potential harms
of new interventions or recommendations (e.g. new
diagnostic tools, treatment regimens, clinical algorithms and
approach to care deliveries) under routine programmatic
conditions - in this context, implementation research
should be integrated in the implementation plan as one
of the implementation steps of new tools or strategies (e.g.
through a short, focused research project).

' These vary according to the nature of the OR/IR being done.

Compendium of data and evidence-related tools for use in TB planning and programming

cosT' \

Varies
TIME' \
Varies
FREQUENCY" \
Varies

) ) )

IMPLEMENTING PARTNERS \
NTPs,  university  researchers,

partner nongovernmental
organizations (NGOs)

\

FUNDING PARTNERS \
Government (ministries of
health and others), national and
international research institutions,
academic partners, international
agencies, developmental and
funding agencies - including the
Global Fund

The main resources required to implement this
study are:

programmatic data available in a format
that allows analysis of TB control gaps for
guiding research questions;

prioritization of the TB control issues, and
identification of those that require OR/IR;

a coordination mechanism at country level
thatinvolves suitable research collaborators;

capacity to access and use funds for OR/IR;

identification of clear questions that are
amenable to study and have a direct impact
on policy and implementation issues;

capacity or strong collaboration with a
research institution for conducting OR/IR;
and

existence of a national TB research task
force or committee (not essential, but
advantageous).



Metrics to inform planning
What are the key metrics from OR/IR that can inform planning for priority gaps along a patient’s pathway to care?

—

OR/IR: operational research and implementation research.

More information and resources

Limitations

@ The generalizability of the results of OR/
IR outside the settings in which they were
conducted may be limited.

@  Each OR/IR has different limitations,
depending on the study design used.

improve tuberculosis care and control

(12)

A global action framework for TB
research in support of the third pillar
of WHO's End TB Strategy (13)

/@ Priorities in operational research to

Implementation research for digital
technologies and TB (14)

Contact

f The Special Programme for Researcm

and Training in Tropical Diseases,
World Health Organization
(tdr@who.int)
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Operational/implementation research - Case studies

Using operational research to identify programme performance gaps in
Cambodia (15)

A study by Khann et al. (16) found that, in 2011, only a third of notified previously treated TB patients in
Cambodia had DST results, despite guidelines that recommend DST testing for people with presumptive TB
with previous treatment history. To understand factors associated with this, and to estimate potential DR-
TB cases that could be detected from this population if there were no attrition, operational research using a
mixed-method design was conducted. Case notification data from 2004 to 2012 were used, complemented
by semistructured interviews with health workers. Using some assumptions taken from two prior studies
(16, 17), this study demonstrated the potential to detect nearly twice as many DR-TB patients if the following
conditions were met: treatment history was correctly classified, all people with presumptive TB with previous
treatment history submitted sputum, and results of all collected sputum were provided. One major barrier
to detecting DR-TB was correct identification and recording of treatment history; this might have resulted
from patients’ unwillingness to disclose or from staff challenges in obtaining treatment history (or both).
These findings have helped the NTP to measure the magnitude of the problem and explore possible ways
to improve the programme.

Using operational research to develop solutions in Senegal (718)

Treatment adherence among TB patients remains a challenge in many countries. In 2000-2002, treatment
success for TB patients in Senegal was low, with a high proportion of loss to follow-up. To address this
issue, a cluster randomized controlled trial was conducted. Comprehensive multitargeted interventions
were given to the intervention groups between June 2003 and January 2005. The interventions included
improved counselling and communication with health workers, treatment decentralization, flexibility in
the choice of directly observed treatment (DOT) supporter, and enhanced supervision activities to remote
health posts. The results showed that treatment success in the intervention groups was higher (88% versus
76%) and the proportion of loss to follow-up was lower (5.5% versus 16.6%) than in the control group. Also,
among intervention groups, those with family members as DOT supporters had higher treatment success
and lower loss to follow-up than those supported by other treatment supporters. This study suggests
possible solutions to address programmatic challenges in the management of TB treatment, which could
be scaled up within the country or adopted in other similar resource-poor countries.

Using operational research to evaluate impact of interventions in Cambodia
(19)

Nationwide implementation of active case finding (ACF) has been conducted in Cambodia since 2005.
The ACF activity targeted household and neighbourhood contacts. To estimate the impact of ACF on case
notifications during and after the intervention period, the NTP conducted a quasi-experimental cluster
randomized study in 30 operational districts. In the first year, the proportion of additional notified cases
for all forms of TB in the intervention districts increased by 18.5%, and the proportion of bacteriologically
confirmed cases by 9.6% compared with the trend-adjusted expected cases, while notifications decreased
in control districts. In the second year, when there was no control group, the proportion of additional
notified cases for all forms of TB in the intervention districts increased by 44.3%, and the proportion of
bacteriologically confirmed cases increased by 38% compared with the expected cases. However, the
number of subsequent quarterly notifications was lower than expected and, after five to six quarters, it
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returned to pre-intervention levels. This might be explained by the time-limited impact of ACF activities.
Nevertheless, this study showed that ACF activities can substantially increase case notifications compared
with passive case finding. NTPs should carefully consider the periodicity of ACF activities, to make a long-

term sustainable impact on TB transmission.
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3.4 Patient cost surveys

Tool type: Primary data generation
Implementation

COST \

US$ 27 000-166 000

TIME' \

3-6 months

FREQUENCY \

Every 5 years

Description

TB patient cost surveys have two primary objectives. One is to
document the magnitude and main drivers of different types of
costs incurred by TB patients (and their households), to guide
policies to reduce barriers to financial access and minimize the
adverse socioeconomic impact of TB. The other is to determine
the baseline, and then periodically measure the percentage of
TB patients (and their households) treated in the NTP network
and incurring catastrophic total costs due to TB.

IMPLEMENTING PARTNERS \

)N ) D)

WHO, US CDC
\ FUNDING PARTNERS \
Global Fund
Scenario for using the resources Prerequisites
You might implement this survey if: The main resource required to implement this
evidence suggests that patients may be dropping out of survey is a situation assessment that includes:
TB care due to the high costs of care seeking, diagnosis TB epidemiology;
and treatment, and if the NTP wishes to better quantify the health financing;
magnitude of these costs. '

health insurance programmes;

You might not need to implement this survey if: health care fee structures;

the cou