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SUMMARY

BACKGROUND—For the first time in almost 50 years, there are new drugs available for the
treatment of tuberculosis (TB), including bedaquiline (BDQ) and delamanid (DLM). The rate of
introduction, however, has not kept pace with patient needs. It is estimated that as many as 23% of
multidrug-resistant TB (MDR-TB) patients have an indication for receiving BDQ. As this is the
first time the MDR-TB community is introducing new medications, it is important to understand
how implementation can be developed in a variety of settings.

METHODS—A qualitative assessment of country TB programs in which more than 5% of MDR-
TB patients were started on BDQ under program conditions.

RESULTS—National TB programs in Belarus, France, Georgia, South Africa, and Swaziland all
started sizeable cohorts of patients on BDQ in 2015. Common factors observed in these programs
included experience with compassionate use/expanded access, support from implementing
partners, and adequate national or donor-supported budgets. Barriers to introduction included
restriction of BDQ to the in-patient setting, lack of access to companion drugs, and the
development of systems for pharmacovigilance.
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CONCLUSION—The five countries in this paper are examples of the introduction of new
therapeutic options for the treatment of TB.

Keywords
tuberculosis; MDR-TB; BDQ); national TB programs; introduction

For the first time in over 50 years, there are two new drugs for the treatment of tuberculosis
(TB), bedaquiline (BDQ) and delamanid (DLM).1 BDQ was recommended by the World
Health Organization (WHO) for the treatment of selected patients with multidrug-resistant
TB (MDR-TB) in 20132 and DLM in 2014.3 This is the first time in the modern history of
TB control that new drugs have been developed and approved for the treatment of MDR-TB,
and the first time that national and international TB stakeholders have tried to introduce new
drugs in a programmatic way.* Uptake of these drugs as part of MDR-TB treatment,
however, has not kept pace with the need for these drugs, even in settings where resistance
or intolerance to second-line drugs is common or where treatment outcomes are poor.®

Multiple early barriers to programmatic introduction of new drugs have been identified,
including lack of technical expertise and guidance, confusion about pharmacovigilance
requirements, challenges with registration and import, and difficulties in obtaining the other
medications needed for successful treatment outcomes.® Despite these barriers, however,
some countries have made progress, especially in the introduction of BDQ.

This paper reports on examples of BDQ introduction under program conditions in five
countries. These experiences could be useful to other country programs and also for the
introduction of DLM and novel regimens, including the shortened regimens recently
recommended by the WHO.":8

METHODS

A review of public databases containing country-level data on the number of MDR-TB cases
in 2014 and 2015,° as well as the number of persons started on BDQ-containing regimens in
2015,10 was conducted. When reliable data could not be obtained through public databases,
national TB program (NTP) directors were contacted and asked to provide the number of
persons started on MDR-TB treatment and on BDQ in 2015. Countries were considered for
inclusion in the analysis if 25% of their treated MDR-TB cases had been started on BDQ.
The 5% cut-off was chosen as an indicator that the program had moved beyond
compassionate and pilot use of BDQ. We then conducted a descriptive analysis for each of
the countries meeting the 5% benchmark using a series of qualitative methods that have been
successfully deployed in a variety of health settings.1! These methods included a review of
program documents, interviews with NTP directors, interviews with other key stakeholders
working on BDQ introduction, and direct observation of meetings on and activities involving
BDQ introduction that took place between December 2015 and June 2016. Variables of
interest are given in Tables 1 and 2.

The need for ethics approval was waived for this study, but verbal consent was obtained
from all persons interviewed.
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The following definitions were used in the analysis: compassionate use, free BDQ obtained
from companies on an individual named patient basis; expanded access, free BDQ obtained
from companies for a group of patients using criteria defined by the company; programmatic
use, BDQ obtained by the NTP with their funds and used according to criteria specified by
the program. Of note, the US Agency for International Development (USAID) donation
program launched in 2015 provides BDQ to qualifying countries at no cost via the Global
Drug Facility, and is considered programmatic use.1?

RESULTS

Five countries were identified that treated =5% of their MDR-TB patients with BDQ
between 1 January 2015 and 31 December 2015: Belarus, France, Georgia, South Africa,
and Swaziland. Table 1 lists the number of patients started on MDR-TB treatment in 2015,
the number of patients started on BDQ in 2015, and the percentage of BDQ coverage in the
country in 2015. Each program’s experiences with BDQ are described in Table 2. A
narrative description of unique aspects and challenges encountered in each country is
provided below.

Belarus

Given the overwhelming burden of MDR-TB and extensively drug-resistant TB (XDR-TB)
in Belarus,® BDQ was introduced in the country in 2015, with the objective of providing the
drug to all patients who need it by 2018. Early challenges to BDQ introduction included
developing clinical protocols, concerns about QTc prolongation, procuring the necessary
electrocardiography (ECG) machines, and the initial importation of the drug. Challenges to
BDQ scale-up in Belarus have included the heavy burden of work associated with the initial
cohort event monitoring pharmacovigilance program (which requires reporting of all adverse
events experienced by patients, regardless of severity), and the need for hospitalization in
Minsk, Belarus, which ultimately excluded a significant number of potentially eligible
patients. Possible challenges to further scale-up include drug supply, decentralized
treatment, management of children and adolescents, and other special populations and
management of patients in whom BDQ-containing treatment has failed. Belarus is an
example of BDQ introduction in a high-burden country with few implementing partners, led
by a strong NTP and clinical management team at the referral hospital.

France

Although France is a low TB incidence country, the incidence of XDR-TB cases increased
in 2011 due to a migratory flux from the former Soviet Union countries.® In 2011, France
was one of the first countries in the world to introduce BDQ via a compassionate use
program. Early challenges to introduction included concerns about QTc prolongation and
the need to provide a consistent national framework for the implementation of the new TB
drugs. Challenges in scale-up have included increasing the coverage of the national review
committee, especially outside the Paris region, and optimizing the follow-up of out-patients.
Possible future challenges for scale-up include supporting quality patient care in multiple
decentralized settings, defining optimal treatment duration with new drugs in patients who
have limited options, and management of patients belonging to specific populations
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(children and adolescents, pregnant women). France is an example of BDQ introduction
among the vulnerable population of migrants that is characteristic of the MDR-TB problem
in many resource-rich countries.

Georgia began using BDQ in 2011 to help address the high burden of MDR-TB and poor
treatment outcomes seen in the country. Early challenges to introduction included drug
importation, concerns about drug safety, lack of a formal pharmacovigilance system,
development of clinical protocols, and concomitant use of imipenem in many BDQ-based
regimens. In 2015, the compassionate use of BDQ was phased out and replaced by the
programmatic introduction of BDQ-containing regimens. A major challenge to further roll-
out has been that most BDQ patients are treated in Thilisi, Georgia, which has led to delays
in treatment initiation and has limited the number of patients on treatment. Possible
challenges to further scale-up include planning and training for decentralized treatment,
management of patients in whom BDQ-containing treatment has failed, and inclusion of
children and adolescents. Georgia is an example of a high-burden country that was able to
introduce BDQ with the assistance of implementing partners.

South Africa

Swaziland

South Africa first started using BDQ in clinical trials research in 2007 and began providing
clinical access to the drug to address its high burden of disease and poor treatment outcomes.
Based on the early clinical trial results, several key stakeholders from the National
Department of Health (Pretoria, South Africa), Médecins Sans Frontiéres (MSF; Paris,
France), Right to Care (Johannesburg, South Africa) and a number of research institutions
developed an expanded access program at four pilot sites in 2013 that was later scaled up to
12 sites in 2014 after early successful results were obtained. BDQ is now registered in the
country and available nationally, decentralized down to the subdistrict level. There are plans
to enroll 3000 patients on BDQ in 2016. Early challenges to introduction included the
selection of the initial BDQ sites, concerns about safety, access to high-cost companion
drugs such as linezolid, and concomitant use with antiretroviral therapy. Major challenges in
the roll-out of BDQ have included the large number of patients in need of BDQ, and the
difficulty in ensuring consistent management strategies and equality throughout the country.
Other possible challenges include determining optimum usage with shortened MDR-TB
regimens, and the management of patients in whom BDQ-containing treatment has failed.
South Africa is an example of a country treating a large number of persons with BDQ—
most of whom have human immunodeficiency virus (HIV) co-infection—via district
treatment programs. South Africa is also one of the first countries to use BDQ as a
therapeutic option for managing toxicity, most notably the hearing loss that occurs with
injectables.

Swaziland first started using BDQ under compassionate use in 2014 at one facility supported
by MSF, and quickly scaled up its program. Early challenges to introduction included
development of clinical protocols, concerns about safety, concomitant use with antiretroviral
therapy, obtaining ECG equipment for safety monitoring, and lack of a formal
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pharmacovigilance system. The reason for initial use was the poor outcomes seen in XDR-
TB patients as well as a number of chronically ill MDR-TB patients who were not
improving on treatment. Challenges to drug introduction have included the need for
additional companion medications, initiation of treatment in the hospital, and the need for
enhanced adherence support. Other potential challenges include the management of patients
in whom BDQ-containing treatment or shortened MDR-TB regimens (which is being piloted
in the country) have failed, as well as maintaining quality care during the ambulatory phase
of treatment. Swaziland is an example of a country with a high-burden of both MDR-TB and
HIV in which regional guidance—provided largely by South Africa as well as MSF—
supported BDQ use.

DISCUSSION

Each of the five countries described has introduced BDQ for the treatment of MDR-TB
under program conditions, with >5% of their MDR-TB patients receiving the drug as part of
treatment. Each of these countries faces a different set of specific challenges when it comes
to programmatic management of MDR-TB, and offers insight into how BDQ (and other
novel therapeutic approaches) could be introduced in similar settings. France, for example, is
a low TB burden country, with high rates of MDR-TB in migrant populations. Both South
Africa and Swaziland have extremely high rates of both MDR-TB and HIV, and South
Africa has one of the highest caseloads of MDR-TB in the world. While rates of HIV
infection in Georgia and Belarus are low, these former Soviet Union republics have in the
past reported incredibly high rates of MDR-TB among both new (10.5% in Georgia and
35.5% in Belarus) and previously treated TB patients (53.1% Georgia and in 76.5% in
Belarus).16.17

These programs also share common features in their introduction of BDQ in their settings.
Four of the five countries began using BDQ as part of compassionate use/expanded access
programs, and a positive experience with the drug under these conditions led to the decision
to scale up access to the drug more widely. Three of the five countries worked closely with
non-governmental implementing partners—most notably MSF—to kick-start the use of
BDQ during the early implementation period. This may have helped overcome funding
challenges as well as provide local data to secure support from Ministries of Health and
other agencies. Working with non-governmental organizations in the early phases of BDQ
introduction may also have allowed pathways to be developed for importation, registration,
and pilot testing systems for broader use, including clinical indications and
pharmacovigilance. Such support was notably absent in France, a resource-rich country
where such support may not have been necessary, and in Belarus, where a strong centralized
TB program may have allowed BDQ use to move forward even in the absence of
implementing partners. In additional to implementing partners, the countries reported here
also had other technical support from the WHO, Management Sciences for Health/Systems
for Improved Access to Pharmaceuticals and Services (Medford, MA, USA), and other in-
country partners.

Most of the funding support for BDQ came from the Global Fund (Belarus, Georgia, and
Swaziland) or from national sources (France and South Africa). Belarus, Georgia, and
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Swaziland are also all receiving BDQ through the USAID/Janssen (Beerse, Belgium)
donation program described in the Methods section, Georgia and Swaziland after initial
support from MSF. This suggests that countries with limited national TB resources need
support to overcome the financial difficulties that may be associated with early introduction
of new TB drugs.

All of the countries had clinical review committees to help provide guidance on clinical
management issues and eligibility criteria, as well as patient monitoring and follow-up. All
the countries described here followed the WHO guidelines for the use of BDQ, but they also
adapted these to their local settings. For example, both South Africa and Swaziland included
HIV-infected patients, although there were limited data on these populations; furthermore,
South Africa and Swaziland also gave BDQ to patients with both /nAA and kaifG mutations,
as available national epidemiological data suggested that constructing an effective regimen
to treat MDR-TB strains harboring both mutations was a serious challenge.18 South Africa,
Swaziland, and France also allowed for the use of BDQ in combination with DLM in
circumstances where clear criteria were met,19 and for treatment courses beyond 24 weeks.
These findings show that countries can be successful in adapting WHO recommendations to
fit their specific needs, a process that is supported by the WHO as their guidelines are
intended to be adapted at the field level to best meet local needs.

The major obstacles encountered by these pioneering countries also have some points in
common. First, although the countries were relatively advanced (i.e., beyond the
compassionate use/expanded access phase) in their introduction of BDQ, all of them faced
similar problems in their early attempts to use BDQ. These included development of specific
clinical protocols, concerns about QTc safety of the drug, the initial importation process, and
optimal use of and access to companion medications. The need to decentralize the inclusion,
monitoring, and clinical management of new patients from the main TB hospitals is a
concern in Belarus, Georgia, and Swaziland. In France, decentralized treatment is available;
however, ensuring uniform standards of care throughout the whole country is a challenge.
Moreover, all countries except South Africa require hospitalization for new MDR-TB
patients, in particular when starting new drugs, and this can slow the scale-up of patients.
Although the limited registration of BDQ may have slowed the more widespread use of the
drug, all of the countries followed a clear process for pre-approval access, importation and
use of TB diagnostics and other second-line medications such as clofazimine and
capreomycin. These same processes were used to access BDQ while registration was
pending. Furthermore, many countries were able to define the specific processes for
importation during their early experience with the drug’s compassionate use or expanded
access. Finally, setting up an effective pharmacovigilance framework where no prior system
was present is a major issue in many countries, as reported in Belarus.

There are several important limitations to this paper. First, the use of 5% of patients on BDQ
as the criteria for including countries in the analysis may have been problematic. Some
estimates found that as many as 23% of MDR-TB patients worldwide have clinical
indications for receiving BDQ, and compared with this 5% is low.2% The figure of 5% was
chosen because it indicated the country had moved beyond compassionate use and pilot
projects, and this figure also allowed for a number of different settings to be explored in the
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analysis. Moreover, the proportion of patients requiring BDQ may vary greatly in each
country, as eligibility is linked to the local prevalence of drug resistance. Furthermore, data
on BDQ use in individual countries may not have been complete, and some countries that
were not included in this paper are using BDQ in nearly 5% or more of their patients. Two
notable examples are Armenia and Russia. Variables described in this paper may not have
included all the factors associated with successful BDQ introduction, and these are not
predictive of, but are rather associated with, BDQ introduction. More research is clearly
needed as additional countries begin using BDQ on a larger scale; additional research should
also focus on other novel therapeutic strategies such as DLM and the shortened regimens.
Finally, this paper describes what country programs report they are doing; however,
independent verification to check whether these activities were indeed taking place was
beyond the scope of this work.

Despite these limitations, the experiences of these five countries not only show that BDQ
can be introduced into TB programs in a variety of sites, they also offer possible examples
for how this could be done in other settings. At a minimum, countries need to have access to
an uninterrupted supply of BDQ and companion drugs as well as the funding to secure this
supply and cover other program costs. A clinical review committee should be present,
providers should feel comfortable using BDQ, and there must be access to ECG testing. A
basic pharmacovigilance system should be introduced along with BDQ if one does not exist
already. In analyzing the experiences of these five countries, some additional common
themes emerge, although these variables cannot be considered predictive of BDQ use. For
example, there was early experience with BDQ via compassionate use and expanded access
programs in four of the five countries described here. Close collaboration with skilled
implementing partners can also facilitate introduction of new drugs, as can targeted technical
support provided by outside groups, especially for pharmacovigilance. Adequate funding
from national resources or international donors is also essential, especially given the wide
range of BDQ pricing in each of the countries. Funding, however, was needed not just for
buying the medication but also for supporting all aspects of the optimal use of BDQ. New
drugs have the much-needed potential to improve outcomes and to limit toxicity of MDR-
TB treatment, and these five countries show how such promises can be fulfilled through
programmatic implementation.
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