


AUTHORS

Lead Authors

Salmaan Keshavjee
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital/
Partners In Health

Kwonjune Seung

Division of Global Health Equity, Brigham and Women’s Hospital/
Partners In Health

Contributing Authors

Rajesh Gupta
Stanford University School of Medicine

Tom Nicholson
Partners In Health

Julie Rosenberg Talbot
Division of Global Health Equity, Brigham and Women’s Hospital

Chris Vanderwarker
University of Washington

Paul Zintl

Partners In Health/
Department of Global Health and Social Medicine, Harvard Medical School

Other Contributors:

Mercedes Becerra
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital

Paul Farmer
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital/
Partners In Health

Jennifer Furin
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital/
Partners In Health

Stephen Hallisey
Department of Global Health Equity, Brigham and Women’s Hospital



Amy Judd
Division of Global Health Equity, Brigham and Women’s Hospital

Kathryn Kempton
Partners In Health

David Kim
Division of Global Health Equity, Brigham and Women’s Hospital

Jim Yong Kim
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital/
Harvard School of Public Health/
Francois—Xavier Bagnoud Center For Health And Human Rights/
Partners In Health

Carole Mitnick
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital

Joia Mukherjee
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital/
Partners In Health

Edward Nardell
Harvard School of Public Health/
Division of Global Health Equity, Brigham and Women’s Hospital

Catherine Oettinger
Partners In Health

Sonya Shin
Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital

Valerie Varco
Division of Global Health Equity, Brigham and Women’s Hospital

Rebecca Weintraub

Department of Global Health and Social Medicine, Harvard Medical School/
Division of Global Health Equity, Brigham and Women’s Hospital

In-depth Interviews

Shalala Akhmedova
Coordinator, International Committee of Red Cross (Azerbaijan)

Peter Cegielski
Unites States Centers for Disease Control and Prevention

Agnes Gebhard
KNCV Tuberculosis Foundation



Ogtay Gozalov
Regional Tuberculosis Control Program, South Caucasus, Azerbaijan

Mark Harrington
Treatment Action Group

Phil Hopewell
University of California San Francisco

Vaira Leimane
WHO Collaborating Centre for Research and Training in Management of MDR-TB (Latvia)

Joél Keravec
Management Sciences for Health/Brazil

Laura Jacobus
Jacobus Pharmaceutical Co., Inc.

Moses Joloba
National Tuberculosis Program, Uganda

Fabienne Jouberton
Global Fund to fight AIDS, Tuberculosis and Malaria

Robert Matiru
Global Drug Facility, STOP TB Partnership

Fuad Mirzayev
World Health Organization

Pierre-Yves Norval
World Health Organization

Madhukar Pai
McGill University

C. N. Paramasivan
Foundation for Innovative New Diagnostics

Dmitri Pashkeevich
Office of the Special Representative of the WHO Director-General in Russia

Trevor Peters
Clinton Foundation

Alexei Prorekhin
Partners In Health, Russia

Steven Reynolds
Unites States Centers for Disease Control and Prevention--Uganda

John Ridderhof
Unites States Centers for Disease Control and Prevention

William Rodriguez
Brigham and Women's Hospital/Harvard Medical School



Tamara Russell
Eli Lilly Global Manufacturing

Nina Schwalbe
Global Alliance for Vaccines and Immunization

Alex Sloutsky
Massachusetts State Laboratory Institute/University of Massachusetts

Thelma Tupasi
Tropical Disease Foundation, the Philippines

Karin Weyer
World Health Organization

Abigail Wright
World Health Organization

Acknowledgement of Support

Jaime Bayona
Socios En Salud

Ernesto Jaramillo
World Health Organization

Kitty Lambregts
KNCV Tuberculosis Foundation

Oksana Ponomarenko
Partners In Health, Russia

Mario Raviglione
World Health Organization

Peter Stephens
IMS Health

The authors would like to thank the many other colleagues who participated in numerous discussions on the

topics covered in this document over the last year.

The views expressed in this document are solely those of the authors and are not meant to represent the
position of any individual who was interviewed or gave support to this project, nor the Institute of Medicine,
Harvard Medical School, Partners In Health, the Francois-Xavier Bagnoud Center for Health Human Rights

or Brigham and Women's Hospital.

Cover Photo: Open Society Institute/Pep Bonet



TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ottt sttt e bt bbbt et bbb e b e et e b e st e b e b eh et e bt ene e e ennes 1
SPECIFIC RECOMMENDATIONS: .....ivvvotiriiiiasesissssssssssssssssssssssssssssssssss s ssssss s sssssssss s ssssssssssssons 2
GLOSSARY OF TERMS: ..ottt ettt he e bbbt h e ek e e ek e e s b e e be e et e ae e s he e ehe e abe e bt e nbeanbeasbenbeenbeenbeas 4
Section I: THE PROBLEM OF DRUG-RESISTANT TUBERCULOSIS.........ccoi e 5
1 100 14T ] o ST PR 5

2 A General Framework for Understanding Barriers to MDR-TB Scale-up ........cccccevvvvvevvinciennenne. 9
Section I1: DIAGNOSIS OF MDR-TB....cciciiiiiitee ittt snesr e ene s 11
1 L1 o 11T ] o PSP 11
1.1 The inadequacies of SPUtUM SMEAr MICIOSCOPY .....covervirrervereerreiirieriesreseesreeesesse e sre e 11

1.2 Expanding Laboratory CapaCILY ...........cccereieiriiiiiiiiisiesieeeese st 12

2 The Anatomy of & Laboratory NEtWOIK...........cceiiiiiiiiiieieee e 14
2.1 TB 1aD0ratory NEIWOIKS ......cveiieiiieieiie ettt ettt st te st e st e sbe s e sbeereebesnaesnesrenas 14

2.2 Third-party 1aDOFALOIIES .........ccveiviiie ettt ste e be e besteeeenras 16

2.3 Drug resistance surveillance (DRS) ......coiv i 16

P O 1o - Tox 14V o - o [P SS 18

2.5 FINANCING QAP 1.veveetieiieiie ettt et e e e st et e st e e ae e besbe e st e beeaeesaesbeesbesreaneetenreeeenrs 19

3 Laboratory Capacity BUIlAiNg.........ccocuiiiiiiiciecc ettt 20
3.1 Fragmented organization and a poorly defined role in TB control..........c.ccccovvviviviieeviciinnnns 22

3.2 Laboratory technical aSSISTANCE .........c.cciuieiieie e sreesreesrnesree s 22

3.3 HUMAN FBSOUICES ...ttt ettt sttt et b ettt b e ab e e bt e sbe e sbeesbeesbbesn b e e nbeebeeneen 24

3.4 The referral NEIWOTK ..ottt ettt e e e sae e eeeneas 26

3.5 Datad MANAGEIMENT ... .ottt ettt e ekt s bt et e e sbe e sbeesaeeeabeabeabeesbeesbeebeeas 27

B T O U L[V oIS =V o PSSR 27

3.7 Lessons learned from the experiences of Peru and LeSOthO ...........ccoceeiiiiiiiiii i 30

4 New TB Technologies and the Need for Point-0f-Care TeSting..........ccocerereiniiniiniineneneeeeens 31

5 RECOMIMENUALIONS. ... iieieieceeie ettt et e st e s e b e s be e s e steeteesbesteaneesbesseeneenes 33



Section 111: MDR-TB DRUG SUPPLY ..ottt e 35

1 L1 o 11T ] o PSSP 35
2  The GLC Initiative: Actors and ResponSibilities..........cccviviieiiiicic s 36
2.1 The Green Light COmMMIttee (GLC) ...eciviiiiiiiciecc et 36
2.2  The Global Drug FacCility (GDF) ......ccvciiiiciice sttt 38
2.3 PrOCUIEIMENT AEBNT ... eiiiiiie ittt ettt ettt et e st e e sab e st b e e st e e e sbbeesnbe e s beeesnbeeenbeeenees 39
2.4 The WHO Essential Drugs Monitoring (EDM) prequalification system ...........ccccccvvvveveeenenne 40
2.5 UNITAID ..ottt sttt b et st et st e et e e st e st et e ssenteneeneeneareas 40

3 The GLC Initiative: INStItULIONal BArfiers.........ccocveriiiiieie et 43
3.1 Single procurement agent, the GDF, and tranSParenCy ..........cccecveieerieeieesieesieesneeneeeseesseesenens 43
3.2 Prequalification of second-line anti-TB drugs has been slow at WHO ............cc.coeviiviiiinnns 44

4 Drug Supply and Engagement of Drug Manufacturers in MDR-TB ReSpoNnse........c..cccoceecveruenene 49
4.1 MDR-TB projects working outside the GLC initiatiVe ...........cccceverieieiieieeiere e 49
4.2 Available drug supply through GLC iNitiatiVe .........ccoeoiiiiieieiiee e 51
4.3 Incentives and disincentives for entry into the second-line anti-TB drug market...................... 52
4.4 New therapies fOr MDR-TB .....ocoiiiiiiiiie bbb 54
4.5 Governmental health authorities and high quality second-line drugs............ccccooviiiniinincnnene. 56
4.6  Manufacturers in high-bDUrden COUNTIIES. .........cocoiiiiiieii s 56

5  Redefining the Paradigm of the GLC MeChaniSmM.............ccoreriiiiiinirise e 58
6 RECOMIMENUALIONS.....c.eiiiieiiecieie ettt e st e et et e te e s e s teereesbesteeneebeseeeneenes 60
Section 1V: MDR-TB TREATMENT DELIVERY ..o 62
1 L1 o 114 T ] o PSSP 62
2 Shifting the Paradigm From “Pilot” Projects to an Integrated Strategy.........c.ccocevereiirienvrcriennnn. 63
3 Addressing the MDR-TB Treatment Implementation Gap...........ccccoovvvririneieiieiisisese e 65
4 EXPanding MOElS OF Care ........coiiiiiiiieiiie bbb 68
4.1 Community-based models for MDR-TB treatment..........cccccocviieieieeiieie e 68
4.2 Participation Of the Private SECLOT ........ccviiiie i 72
4.3 TransSMISSION CONTIOL .......oiuiiiiiiiiieieiee ettt 73

5 RECOMMENUALIONS. .....euiiiiieieiieteite ettt bbbt bt bbbt s b et b et ne et ne s 76
Section V: RETEIBINCES ...ttt bbb bbbttt 78

Vi



EXECUTIVE SUMMARY

Every year nearly 500,000 people worldwide fall ill from newly-acquired disease caused by
multidrug-resistant tuberculosis (MDR-TB), adding to an estimated global burden of at least
1.5 million prevalent cases. This infectious disease is spread through the air and is caused by
strains of Mycobacterium tuberculosis that are resistant to the two most effective first-line anti-
tuberculosis drugs. Before they die from the disease, people infected with MDR-TB often
transmit the mycobacterium to others. More ominously, tuberculosis strains now deemed
extensively drug-resistant (XDR-TB) threaten the progress made to date in the treatment of
resistant disease and necessitate an urgent call to action. Though aggressive treatment with
second-line drugs has yielded a range of positive outcomes for patients with XDR-TB, the
widespread emergence of totally drug-resistant strains (TDR-TB) would return us to the pre-
antibiotic era.

Confronting MDR-TB is a core goal stated in the WHO’s Global Plan to Stop TB: 2006-2015.
Under the original plan, at least 800,000 people with active MDR-TB were to be treated by 2015.
A subsequent revision, reflecting the concern over XDR-TB, made a more ambitious call for
universal access to treatment for all active MDR-TB patients; this will require the treatment of
nearly 1.6 million patients by 2015. At present, only ten percent of new MDR-TB cases are
treated each year, and less than two percent are receiving verifiable, quality-assured, second-line
anti-TB drugs through WHO’s Green Light Committee (GLC) mechanism. Preventing the
further emergence of strains of tuberculosis with broad-spectrum resistance—including those
resistant to all first- and second-line anti-tuberculosis drugs—is dependent upon identifying and
addressing barriers to effective diagnosis and treatment of drug-resistant tuberculosis without
delay.

While multidrug-resistant strains of tuberculosis may have first emerged from inadequate
treatment and control programs in the recent past, continued spread of this airborne pathogen is
directly affected by the following barriers to large-scale, effective treatment delivery:

1. Exceedingly limited capacity to rapidly diagnose drug-resistant TB. True point-of-care
testing is practically nonexistent, especially in the areas with the highest tuberculosis burden.

2. Limited supply of quality-assured second-line anti-tuberculosis drugs. The current supply is
insufficient, even for the estimated two percent of MDR-TB patients being treated through
the GLC mechanism. This is exacerbated by limited demand for quality-assured second-line
anti-tuberculosis drugs in countries with high burdens of MDR-TB. These countries are
using local manufacturers who often do not meet quality-assurance standards as defined by
the WHO.

3. Ambiguous messaging about the importance of integration of MDR-TB into national
tuberculosis control programs, perpetuated by a “pilot-program” mentality that has not been
encouraging a push for universal access.
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4. Inadequate mechanisms for delivering technical assistance to countries in a manner that
sufficiently addresses the need and builds local capacity to effectively and safely treat and
manage MDR-TB.

5. Lack of focus on interrupting transmission of the tuberculosis bacilli in congregate settings
both in the community and in institutions such as hospitals, clinics, and prisons.

This paper provides several recommendations to facilitate the expansion of global treatment and
prevention of multidrug-resistant tuberculosis. These include: promoting universal access to
treatment as part of national tuberculosis control programs; improving and expanding laboratory
capacity, including rapid point-of-service testing; reforming the current procurement system to
ensure an adequate and accessible supply of quality-assured second-line drugs; providing
ongoing, on-site technical assistance; and expanding the delivery of ambulatory-based MDR-TB
treatment. It also includes recommendations concerning the development of effective
transmission-control programs in resource-limited settings.

SPECIFIC RECOMMENDATIONS:

Diagnostics

= Sustainable funding from bilateral and multilateral donors must be increased to support
construction of in-country drug-sensitivity testing/rapid-testing laboratories and ongoing
external quality assessments by supranational reference laboratories.

= Creation of a system of long-term on-site technical assistance would help countries build
and/or rapidly expand their capacity to perform mycobacterial culture, DST, and rapid
molecular genetic tests for drug-resistant tuberculosis.

= |In-country laboratory networks for: specimen transport, data management, and certification
and coordination of private laboratories need improvement.

= Use of excess laboratory capacity for mycobacterial culture and drug-susceptibility testing in
wealthy nations should be encouraged while laboratories are being built in poorer regions.

= Priority must be given to research on—and funding for—the immediate development and rapid
deployment of point-of-care testing for drug-susceptible and drug-resistant tuberculosis.
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Drug Supply

The WHO and international partners should take immediate and rapid steps to increase the
number of manufacturers of quality-assured second-line anti-tuberculosis drugs. A mechanism
needs to be developed to make these drugs available at pre-negotiated prices to programs
purchasing via the GDF and through direct-purchase by countries.

The GDF should create a tiered system of approval for manufacturers of second-line drugs—
and purchase of product by the GLC mechanism—consistent with a manufacturer’s progress in
the WHO’s Essential Drugs Monitoring (EDM) prequalification process. Large countries
operating within the GLC mechanism should be allowed to purchase second-line anti-
tuberculosis drugs from domestic manufacturers who have entered the EDM prequalification
process.

The GLC mechanism should institute a transparent system for quantification of demand for
second-line drugs.

The GDF should maintain a second-line anti-tuberculosis drug buffer stock (at minimum,
enough to treat 5,000 patients) in order to facilitate rapid delivery of drugs to programs (less
than one month).

There should be a global effort to increase the options available for treating MDR-TB and
XDR-TB, by optimizing current regimens and by developing at least three new anti-TB drugs.
Increased TB clinical trial capacity needs to be created, and mechanisms developed to fast-
track new anti-TB drugs through the regulatory process.

Treatment Delivery

Universal treatment for drug-resistant tuberculosis within national TB control strategies—side
by side with drug-susceptible disease—has to be clearly and actively promoted by multilateral
and bilateral agencies, non-governmental organizations, and within countries. Universal TB
treatment also must be well integrated with current HIV treatment initiatives.

The system of international technical assistance provision is currently inadequate. It must be
transformed in order to better draw on the experience of successful regional MDR-TB-
treatment programs, to include the provision of on-site, long-term technical assistance, and
where necessary, to involve on-site implementation teams.

Community/Ambulatory-based MDR-TB treatment, and where appropriate, active
collaboration with private-sector laboratories and tuberculosis treatment providers, should be
actively promoted as a safe means of rapidly treating the largest number of patients. Delivery
systems that support this will need to be strengthened and/or built.

Infection control to prevent transmission of TB strains has to be integrated fully into national
TB-control strategies, with appropriate resources, training, implementation strategies, and
monitoring.

Large global health initiatives—such as PEPFAR—and bilateral and institutional donors for
global health should make improving the capacity to deliver MDR-TB treatment an important
priority. The Global Fund and UNITAID have done so, and others should follow this lead with
their influence and resources.
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GLOSSARY OF TERMS:

Term Definition*

Multidrug-resistant TB (MDR-TB) TB that is resistant to at least two of the
best anti-TB drugs, isoniazid and
rifampicin. These drugs are considered
first-line drugs and are used to treat all
persons with TB disease.

Extensively drug-resistant TB (XDR-TB) TB that is resistant to isoniazid and
rifampin, plus resistant to any
fluoroquinolone and at least one of three
injectable second-line drugs (i.e., amikacin,
kanamycin, or capreomycin).

First-line drugs The most common medicines used to treat
newly diagnosed drug- susceptible TB are:
isoniazid (INH); rifampin (RIF);
ethambutol; and, pyrazinamide.

Second-line drugs Drugs included in the treatment regimen
for MDR TB are amikacin, capreomycin,
ciprofloxacin, cycloserine, ethionamide,
kanamycin, levofloxacin, ofloxacin, para-
aminosalicylic acid, and prothionamide.

* Source: US Centers for Disease Control
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SECTION I: THE PROBLEM OF DRUG-RESISTANT TUBERCULOSIS

1 INTRODUCTION

Tuberculosis (TB) is one of the leading causes of death in the world today. The World Health
Organization (WHO) estimates that Mycobacterium tuberculosis caused active disease in 9.15 million
people across the globe, killing 1.6 million of them. More people carry the bacillus today—one-third of

the world’s population—than at any other period in history.

Known to medical science since earliest antiquity, TB has proven to be a remarkably hardy and
resourceful foe. Its trademark symptoms—a hacking, productive cough, chest pain, fever—were
accurately identified by Hippocrates in the fifth century BC; its contagiousness was established as early as
the eleventh century AD; and the bacterium that causes it was isolated by Robert Koch in 1882.
Antibiotics to treat the disease have been available for over half a century. But unlike earlier plagues that
yielded readily to advances in medical science, TB has earned a fearsome reputation as one of the most

tenacious and resilient threats to public health in recorded history.

That resiliency arises in part from the bacterium’s ability to mutate and acquire drug resistance.
In order to provide comprehensive TB care to some of the world’s poorest populations, in 1993 the WHO
created the DOTS strategy—directly observed therapy, short-course—as a global programmatic strategy.
Developed by the British Medical Research Council (MRC) and the International Union Against
Tuberculosis and Lung Disease (IUATLD) in the 1970s and 1980s, DOTS was an attempt to provide
effective tuberculosis (TB) treatment in the shortest possible time, and thereby prevent the development
of drug-resistant TB and large numbers of “chronic cases.”?***%"8 DOTS was rolled out with great
fanfare in 1993. For the first time, TB treatment was to be delivered to patients under uniform
programmatic conditions, which involved the direct observation of therapy. Despite its huge success as a
program, the early DOTS strategy had several key shortcomings that limited its effectiveness and
necessitated a different approach. Firstly, DOTS was originally designed for settings and conditions in
which resistance to first-line anti-TB drugs was minimal.>*° However, in settings where a significant
proportion of patients are infected with strains of M. tuberculosis that are already resistant to one or more
of the first-line anti-TB drugs, short-course chemotherapy (the drug regimen in DOTYS) is of limited

11,12,13,14,15,16,

utility. 1718 In fact, in some places, use of the DOTS approach alone was contributing to poor

outcomes and preventable mortality,'920:21222324.25.26.27.28

According to the WHO, the amount of drug resistance has been trending upward in many parts of

the world (at least one country in each of WHQO’s six regions reports an MDR-TB incidence of greater
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than 3 percent among new patients [see Figure 1]).% Of particular concern are strains that are resistant to
the two main first-line anti-TB drugs that form the back-bone of short-course chemotherapy, isoniazid

and rifampin. Known as multi-drug resistant TB (MDR-TB), these strains have been found throughout

3031
d,”™

the worl and are a significant cause of global TB morbidity and mortality. 333335337 The total

global burden of MDR-TB is estimated at almost 490,000 new cases per year, or over 4 percent of all TB
cases; an estimated 120,000 of these patients die annually.®****° MDR-TB has been implicated in
institutional outbreaks in the United States, Europe, Asia and Latin America, outbreaks that produced

high case fatality rates among immunosuppressed people, as well as high rates of transmission to other

41,42,43,44,45,46 47,

patients, caregivers, and family members. 849 Because no new anti-TB drugs have been

discovered or developed for decades, the antibiotic armamentarium with which to treat MDR-TB is
surprisingly small. Patients who develop MDR-TB or XDR-TB require treatment for 18 to 24 months,

sometimes hospitalization, and in some cases, surgical resection of infected lung tissue.

Figure 1: Countries and settings with MDR-TB prevalence higher than 5 percent (2002 to 2007)*°
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The problem of drug-resistance has become all the more frightening over the last half decade with
the emergence of MDR-TB strains with broad-spectrum resistance to both first- and second-line anti-TB
drugs. Some of these strains—known as extensively drug-resistant tuberculosis (XDR-TB)—have been
found to be resistant to the most effective second-line anti-TB drugs: fluoroquinolones and parenteral
anti-TB agents. A recent nosocomial outbreak of XDR-TB among HIV-positive patients in South Africa
resulted in a case fatality rate of almost 100 percent.”* According to the World Health Organization, there

are an estimated 40,000 cases of XDR-TB each year, half of whom die in short-order.
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How drug-resistant TB emerges and spreads is best understood as two interlinked processes.
Initially, a patient infected with drug-susceptible TB seeks treatment with standard, first-line medications.
Under proper conditions—and assuming only quality-assured antibiotics are used—the patient will likely
be cured and not relapse.>* However, if the patient is treated with an inadequate number of effective
drugs for an appropriate length of time, does not complete her treatment regimen, or has problems
absorbing the treatment regimen (as is often the case in patients with HIV), the treatment can fail. >3
Although patients who fail treatment may have developed some drug resistance, most programs continue
to prescribe multiple cycles of first-line anti-TB therapy. With each iteration of unsuccessful treatment,
the number of drugs to which the patient becomes resistant increases (this process is called “amplification
of resistance™).>** Newly infected patients are often not identified as having a drug-resistant strain of M.
tuberculosis, and enter the same cycle as above, in which they are inadequately managed from the onset
of treatment. Thus, in many ways, the recently recognized increase in global MDR-TB prevalence
reflects serious deficiencies in both the programmatic approach to treating TB (drug-susceptible) and TB
treatment delivery at the country-level. When MDR-TB strains appear in a given setting, the situation is
exacerbated by: (1) constraints on the ability of local practitioners to diagnose drug-resistance, largely
due to the absence of laboratory infrastructure; (2) the lack of a consistent and sufficient supply of
quality-assured, second-line anti-TB drugs; and (3) programmatic challenges to delivering TB treatment

for the requisite treatment length.

Concern over the high burden of MDR-TB faced by many countries has recently led to major
changes in the international TB community’s approach to the treatment of resistant strains in resource-
poor settings. In 1998, global TB partners, including the WHO, created “DOTS-Plus,” which attempted
to address the most glaring deficiencies of DOTS vis-a-vis treatment of drug-resistant TB. DOTS-Plus
was greeted with skepticism by many TB experts and practitioners, who were concerned that the use of
second-line anti-TB drugs would lead to expanded drug resistance. In 2000, to reassure those critics, the
WHO and its partners established a multi-agency task force called the Green Light Committee (GLC)
Housed at the WHO headquarters in Geneva, the GLC was assigned to improve access for programs to
concessionary-priced second-line anti-TB drugs, while promoting the rational use of these drugs through
appropriate programmatic management.>’ The initial five projects approved by the GLC became known
as DOTS-Plus pilot projects, and provided essential information for the development of the WHO’s
global drug-resistant TB guidelines (Guidelines For The Programmatic Management Of Drug-Resistant
Tuberculosis).®® Overall, using aggressive treatment regimens, direct-observation of therapy with
incentives and enablers, and management of adverse events, the GLC pilot projects achieved cure-rates of

75 to 80 percent for new cases of MDR-TB and between 65 and 70 percent for previously treated
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59,60,61,62,

cases. 6364 XDR-TB patients have been found to have cure rates of between 48 and 60 percent in

program settings.®>

Based on these results, as well as evidence that DOTS-Plus projects strengthen underlying TB
control programs and reduce the reservoir of patients transmitting drug-resistant strains, the DOTS-Plus
approach became the accepted management strategy for drug-resistant TB.®" In 2006, the Stop TB
Strategy incorporated DOTS-Plus into an integrated strategy for TB control.®® Since 2000, the GLC has

approved over 42,000 patients for treatment in 114 projects (see Figure 2).

Figure 2: GLC Projects and Patients as of August 2008
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Alarmed over the surprising prevalence and growth of XDR-TB, policymakers from the WHO,
key international partners, and affected countries met in the fall of 2006 to agree on a global strategy to
combat MDR-TB and XDR-TB. They agreed on a two-year emergency plan— with a 2.15 billion USD
budget—that called for aggressive revision of the 2015 targets to include “universal access” by 2015
(equating to nearly 1.6 million patients instead of the 800,000 patients covered in the original plan) and
“universal access” by 2010.% In addition, the plan calls for the treatment of 134,000 individuals by the
end of 2008. Thus, although the gains of the GLC are impressive, they neither meet the WHO targets for

MDR-TB treatment that were established in 2005, nor subsequent targets.’*"*"2

The gap between the goals set by the WHO and the ability of health-workers on the ground to
achieve them continues to vex policymakers throughout the TB community. For one thing, the most
obvious explanation—inadequate funding—appears to be a fairly minor factor thanks to support from the
Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM) and other funding sources. While
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adequate financing is essential for successful implementation, evidence from the battle against other
diseases (such as HIV, polio, and malaria) indicates that other issues must also be addressed by the global

TB community.*

This White Paper, written for the Institute of Medicine (IOM), will attempt to delineate some of
those other issues. The purpose of this document is not to provide an exhaustive inquiry into the
complexities of MDR-TB care delivery. Rather, we aim to highlight and analyze the common difficulties
that confront healthcare policymakers in resource-poor settings as they attempt to integrate MDR-TB
treatment into their own national TB-control strategies and as they seek to expand treatment to all

afflicted patients

2 A GENERAL FRAMEWORK FOR UNDERSTANDING BARRIERS TO MDR-TB SCALE-UP

Care delivery consists of myriad inter-connected activities. The care-delivery value chain
(CDVC) model allows researchers to assign a value to every activity that occurs during the care of a
patient for a specific medical condition. It identifies the discrete activities that are required to deliver
care, illustrates their sequence and organization, and assesses the results in order to maximize the benefit
to patients. Value is measured as a product of the many interdependent activities that make up the cycle.
The value of any discrete activity can only be understood by considering its relation to other activities
within the CDVC.

The CDVC for MDR-TB can be divided into four categories: population risk-stratification,
diagnosis, intervention, and management. Each of these is an essential element, and together they
constitute successful MDR-TB care delivery. As thorough as it is in assessing care, at the local level, the
CDVC does not take into account macro-level barriers, such as the quality of imported pharmaceuticals or
the lack of a point-of-care test for MDR-TB. For example, if we were to look at the category of
“intervention” and ask why a certain country is not using quality-assured second-line anti-TB drugs for
their MDR-TB patients, the answer—Ilinked to many political and economic factors— lies outside the
CDVC.

To bring these external factors into the equation, we have expanded the CDVC concept into the
“implementation value chain” (IVC). The IVVC is concerned with global variables that affect whether
MDR-TB treatment can be successfully delivered to patients. The care cycle for an MDR-TB patient
begins at the moment of infection and lasts until cure or death. In a country where MDR-TB is present,
the implementation cycle begins at the moment when MDR-TB is acknowledged as a public-health
concern and lasts until the creation of a management program within that country. Given the complexity

of MDR-TB care— which involves everything from identifying infected patients and negotiating the
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purchase of antibiotics on the open market to providing continuous treatment over a two-year period—the
CDVC is inextricably bound to the IVC. Although the focus of this paper will be on the IVC, the
ultimate aim is to improve conditions at the level of the patient so that treatment can be delivered

effectively.

It is with this framework in mind that we have approached the challenges of barriers to the
implementation of appropriate MDR-TB care by dividing this discussion document into the following
sections: (1) diagnosis of MDR-TB; (2) MDR-TB drug supply and access; and (3) strengthening the
delivery of MDR-TB treatment. The authors believe that by focusing on these three areas healthcare
providers and policymakers stand the best chance of attaining universal access to drug-resistant TB

treatment and care for patients with MDR-TB.
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SECTION II: DIAGNOSIS OF MDR-TB

1. INTRODUCTION

2. THE ANATOMY OF A LABORATORY NETWORK

3. LABORATORY CAPACITY BUILDING

4, NEW TB TECHNOLOGIES AND THE NEED FOR POINT—OF-CARE TESTING
5. RECOMMENDATIONS

1 INTRODUCTION

1.1 The inadequacies of sputum smear microscopy

Laboratory services for tuberculosis have traditionally emphasized smear microscopy for the
diagnosis of active pulmonary TB.”® Smear microscopy is a decentralized service conducted at or near the
point of care (POC). The test, which is from the 19" century, has significant technical limitations (e.g.
low sensitivity and problems with specificity in areas with a high prevalence of Mycobacteria other than
TB),”*""® Nevertheless, it remains an important part of TB control because it is widely available and

because it targets patients with bacilli in their sputum (who are the most infectious).

Two important developments in the epidemiology of TB have called into question the over-
reliance on sputum smear microscopy as the main modality for TB diagnosis. The first is the increasing
incidence of HIV-TB co-infection, which although deadly, often manifests itself as paucibacillary and/or
extra-pulmonary disease, which is often smear-negative. The second development is the rise of drug-
resistant TB, including MDR-TB and XDR-TB. These strains of TB cannot be distinguished from drug-
susceptible strains through microscopy alone, but must be subjected to drug-sensitivity testing (DST)
either by mycobacterial culture or genetic analysis. Therefore, although sputum smear microscopy
remains a vital service,”” it does not provide the information required to reliably diagnose TB, identify

drug-resistant cases, or monitor resistance in settings with high tuberculosis drug-resistance.

The success of the global response to drug-resistant tuberculosis hinges on the ability of the

healthcare system to find and manage MDR- and XDR-TB cases. Mycobacterial culture and drug-
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sensitivity testing are the foundations of current laboratory services for MDR/XDR-TB diagnosis and
control, but they require more resources than smear microscopy does. Incubators, refrigeration, and
biosafety hoods, in addition to laboratory consumables, are all needed for these techniques to be
performed properly. In addition, the tests require improved biosafety containment facilities, which carry
more intense design, engineering, construction, and maintenance costs. The turnaround time for culture-
based DST, even for automated tests, is at least two to four weeks, and samples must contain viable TB

bacilli.

New technologies to diagnose drug-resistance and/or smear negative TB are being developed that
overcome some of the basic limitations of culture systems.”®"® Some of these alternatives have recently
been validated and their use is being expanded.®’ Even when new tests are implemented, they will still
require the basic infrastructure of quality assured facilities, transport, and data management systems to
make an impact. In the short term, culture and DST remains the mainstay of disease control and the

infrastructure to support these techniques will assist in the roll out of future technologies.

1.2 Expanding Laboratory Capacity

Public health experts agree that controlling the MDR-TB epidemic and providing prompt curative
services for those with TB disease is an essential public health function. As a result, significant attention
has been drawn to the state of laboratory networks serving those missions. Observers have concluded that
dramatic improvements in baseline capacity are necessary to meet anticipated surveillance and treatment
targets.?-8288485 |5 2005, the World Health Assembly passed a resolution requesting the Director-
General “to implement and strengthen strategies for the effective control of, and management of persons
with, drug-resistant tuberculosis.” The 2006 Global Plan to Stop TB stresses the importance of laboratory
services, stating that “every country should have a well-resourced and fully functioning national reference
laboratory.”®® The MDR-TB working group identified culture and DST services as indispensable
components of the TB control effort.”®” The WHO Global Taskforce on XDR-TB echoed these
recommendations in The Global MDR-TB and XDR-TB Response Plan. The plan called attention to three
core priorities for TB laboratory infrastructure: accelerating access to laboratory services, improving
infection control, and expanding surveillance.®*® Smear microscopy is still the foundation for TB
control, but a broad consensus among public health officials now supports increased use of culture and

DST services. "
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To design an effective strategy to improve laboratory networks, policymakers must first have a
clear understanding of the gap. The WHO’s Global Tuberculosis Control report for 2007 (Global
Tuberculosis Control 2008: Surveillance, Planning, Financing) succinctly summarizes the current state of
laboratory services: “[National Tuberculosis Programs] in all WHO regions reported...too few
laboratories, weak quality control, and limited facilities to carry out culture and drug susceptibility
testing.” The report concluded, “Facilities to diagnose and treat MDR-TB, including extensively drug-
resistant TB (XDR-TB), are not yet widely available; the scale of the XDR-TB problem globally is not
yet known.” % To address this problem, the World Health Organization’s Stop TB Department created
the Global Laboratory Initiative (GLI), whose mandate is laboratory capacity development and
coordination. According to material on the GLI website, in order to adequately diagnose MDR-TB in the
general population, countries will need one culture facility per 5 million population and one DST facility
per 10 million population. The GLI’s calculations reflect the importance of tracking down difficult-to-
diagnose categories of TB, including pediatric, extra-pulmonary, and sputum smear negative TB, as well
as treatment failures and patients requiring retreatment for TB. Current global coverage is short of the

GLI goals (see Table 1 on the next page).

The formation of the GLI is a major step forward. Recently the organization received funding to
work with global partners, such as the Foundation for Innovative and New Diagnostics (FIND), to expand
its well-regarded model of accelerated laboratory development in the Kingdom of Lesotho. FIND
designed the model in conjunction with the Lesotho Ministry of Health and the international non-profit
Partners In Health.” ®* Despite achieving phenomenal gains, which will be discussed below, the GLI and
its partnerships still face several important challenges, most notably in the development and deployment
of true point-of-care testing for pulmonary and extra-pulmonary forms of TB—including drug-resistant
TB.
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Table 1: Coverage of laboratory services in select high-MDR-TB burden countries (2006)

Population National reference Access to diagnostic
laboratory (NRL) services
Sputum smear Culture DST
thousands number  per 100000 number  per 5 million number per 10

of labs pop of labs pop of labs million pop
1 India 1,151,751 Y 11,968 1.0 8 0.03 8 0.07
2 China 1,320,864 Y 3,010 0.2 360 14 90 2.7
3 Indonesia 228,864 N 4,855 2.1 41 0.9 11 1.8
4 South Africa 48,282 Y 143 0.3 13 1.3 8 2.7
5  Nigeria 144,720 N 694 0.5 0 0.0 0 0.0
6  Bangladesh 155,991 Y 687 0.4 3 0.1 0 0.2
7  Ethiopia 81,021 Y 713 0.9 1 0.1 1 0.1
8  Pakistan 160,943 N 982 0.6 3 0.1 1 0.2
9  Philippines 86,264 Y 2,374 2.8 3 0.2 3 0.3
10 DR Congo 60,644 Y 1,069 1.8 1 0.1 1 0.2
1 E:;Z'r‘;?ion 143221 N 4,953 35 978 34 302 68
12 Viet Nam 86,206 Y 874 1.0 18 1.0 21
13 Kenya 36,553 Y 770 21 2 0.3 0.5
14 UR Tanzania 39,459 Y 690 1.7 0.4 0.8
15 Uganda 29,899 Y 726 24 0.5 1.0
16  Brazil 189,323 Y 4,044 21 193 5.1 38 10
17 Mozambique 20,971 Y 250 1.2 1 0.2 1 0.5
18  Thailand 63,444 Y 937 15 65 5.1 18 10
19  Myanmar 48,379 Y 391 0.8 2 0.2 1 0.4
20  Zimbabwe 13,228 Y 180 14 1 0.4 1 0.8
21  Cambodia 14,197 Y 186 1.3 3 11 1 21
22 Afghanistan 26,088 N 500 1.9 1 0.2 1 0.4

Source: Global Laboratory Initiative, Stop TB Department, World Health Organization

2

2.1

THE ANATOMY OF A LABORATORY NETWORK

TB laboratory networks

A laboratory network coordinates the shipment of specimens from peripheral sites to central

laboratories, and provides for the reporting of results. Though commonplace in the developed world,

such networks are relatively new to developing nations, which in the past have relied on simpler, on-site

testing. Performing culture-based diagnosis requires more advanced mycobacteriology laboratories than

sputum smear microscopy. Therefore, such facilities are not likely to be universally available at the

district level, let alone at health centers, due to the technical demands of building and operating culture

laboratories. Expanding access to currently available TB diagnostics will require extending laboratory

networks, including the referral and data management systems, in order to get samples to testing nodes.
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The global TB laboratory network today is a four-tiered system, as described below. National
public health officials determine the priorities of labs within their borders, as well as the volume, quality,
and timeliness of services provided. Meanwhile, supra-national laboratories provide quality assurance,

technical assistance, and research sites to develop improved techniques.

e Level IV Labs: There are 26 Level 1V laboratories around the world. These labs, which maintain
the highest standards and share responsibility for external quality control, together make up the

Supra-national Reference Laboratories Network (SRLN).

o Level Il Labs: These national reference laboratories provide services, such as culture and DST,
which are appropriate for a referral facility. They are often located in the national capital, or in

large provincial centers.

o Level Il Labs: These regional facilities (sometimes called state or provincial labs) can often
handle moderately sophisticated testing procedures—such as culture or DST—depending on such

factors as geography and the size of the district.

o Level I labs: Clinic or district labs, located in towns and villages or in rural areas. These labs

focus on such basic tasks as sputum smear microscopy.

Responsibility over the different levels varies by region and country. Some nations have
dedicated national tuberculosis reference laboratories, while others maintain facilities that are shared
among a number of disease-control units. Many Level II laboratories fall under the direct authority of
national laboratories, but others are formally controlled by state or regional health departments and
receive advice from national laboratories. Oversight of microscopy programs ranges from district

laboratories to local health centers primarily operated by the National TB Program (NTP).

At the international level, Level 111 and Level 1V laboratories interact with one another in a variety of
ways. SRLNs engage in pioneering TB research, assist in capacity building, and support their national
counterparts. The Level 11l laboratories operated by each individual nation handle the culture and DST
needs of the domestic population. Level Il and IV laboratories frequently collaborate on more ambitious
projects, efforts that are normally funded by outside sources. Such collaborations are by their nature

sporadic and are not available to all countries suffering from TB epidemics.
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2.2 Third-party laboratories

Many nations have significant potential laboratory capacity located in for-profit facilities,
universities, or within non-governmental organizations. It is not known how effectively this capacity has
been tapped for diagnosing and treating TB. One report from India estimates that 60 to 88 percent of
patients with "cough™ were initially evaluated outside of the public sector, and up to 50 percent of TB
cases were treated outside the NTP.** Whether dedicated to research or service provision, these third-
party providers and laboratories represent an important source of in-country talent and capacity that could
potentially be tapped. Currently, their impact on TB treatment is decidedly mixed. For example, Zambia
has at least five organizations with advanced mycobacterial culture systems using liquid-media, and yet
national drug resistance data is not universally available and there is no national MDR-TB treatment
program or algorithm to access DST results. Private, third-party facilities frequently draw the best-
qualified laboratory administrators and technicians from the less well-funded public and non-profit
sectors, exacerbating already severe shortages in reliable talent. Even in those instances when privately
owned facilities do provide services to TB patients, the quality of those services is difficult to gauge

without a global accreditation system and sufficient monitoring by a member of the SNRL network.

In the United States, over 80 percent of mycobacterial sputum smear and culture tests and over 50
percent of DSTSs are conducted by the private sector.”® Tapping these types of private resources is not
without difficulty. For example, researchers in developed countries have discovered persistent flaws in
the coordination of services, ranging from transportation delays to inadequate adherence to testing
protocols.” It is difficult to extrapolate those findings to resource-poor settings, but basic problems in
service coordination are likely to be exacerbated. Furthermore, when NTP collaborate with third-party
laboratory systems, there is considerable risk of parallelism and wasteful duplication of services. Any
program that seeks to accredit and utilize third-party laboratories—as will soon be the case in the
Philippines as the move toward universal access to MDR-TB treatment—will need to ensure quality
levels, equitable access, and close coordination with the public network established by the country’s

National TB Reference Laboratory.
2.3 Drug resistance surveillance (DRS)

Close monitoring of drug resistance is key to the success of any country’s TB-control
strategy.’*** DRS data are used to create epidemiological profiles of countries and regions, to guide
empiric treatment, and to respond to focal disease outbreaks and resistance trends. The WHO has

completed four sequential surveys of global drug resistance. %9219 ynfortunately, in many highly
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burdened nations, capacity does not exist for continuous TB surveillance. As a result, there is widespread
concern that the limited DRS coverage underestimates the global burden of drug-resistance.!* Drug
resistance surveillance gaps reflect the state of the global laboratory situation: just 11 of 22 high-burden
countries have conducted recent DRS surveys, and 11 of 25 high-priority MDR-TB countries had
conducted DRS as of 2006.'% The global community still relies primarily on modeling and extrapolation
to understand the true extent of the MDR/XDR-TB crisis.'®® In the past, these models have been

dangerously wrong and have had a detrimental effect on global policy.'”’

It is considerably less burdensome to conduct periodic surveys of drug resistance than it is to
sustain a national program of patient support. Surveillance data is usually based on representative
samples, and in a significant number of cases, patients with active disease have not received treatment. In
the future, this type of data collection needs to be linked with national TB treatment programs and local

clinical teams.

Example: Global Polio Laboratory Network (GPLN)

The Global Polio Laboratory Network (GPLN) is a centrally coordinated laboratory system created to
manage the diagnostic needs of the global eradication campaign. Seven supra-national reference
laboratories, 15 regional laboratories, and 123 national laboratories operate the polio surveillance safety
net. Under this structure, individual laboratories can serve the needs of multiple countries. Testing is
conducted according to a hierarchy of technical sophistication: molecular biology, the most complex
testing regimen, is reserved for supra-national laboratories; less complex testing is done at regional and
national laboratories. The WHO coordinates an accreditation system for laboratories and works to assure

the quality assurance mechanisms, standardized reagents, standardized methods, and testing algorithms.

Between 2004 and 2008, the network required $27.5 million in funding for laboratory operations and
$12.5 million in staff costs, in addition to the contributions of national laboratories. The total cost was

estimated by one source to reach $125 million annually.*®®

The GPLN laboratory network processes an estimated 80,000 samples annually—just a small fraction of
the volume generated by the global TB community. The key features of the network include centralized
standards and funding with strong coordination. Polio and measles laboratory facilities operate as
regional centers of excellence: they are repositories of skills and they serve as training sites. They also
provide additional capacity when other labs in the network become overwhelmed. There are clear service
level benchmarks; measles laboratories are required to report results within 7 days of receiving a sample,

and test results and data are documented on a central database.'®® The outcome is a network which can
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manage the collection, processing, and reporting for a disease with relatively low-incidence requiring

rapid laboratory responses.

With its high incidence, prevalence and its need for sustained local service provision, the nature of global
TB calls for a different, more decentralized laboratory structure. Nevertheless, the general systems
developed to monitor polio—including the establishment of laboratories as centers of excellence, the
sharing of capacity and funding, and the coordination of activities—can certainly inform the development

of MDR-TB laboratory services at the local, regional and global levels.

2.4 Capacity gap

One proxy for laboratory capacity is total laboratory volume reported compared against total
estimated need. Culture capacity is believed to be significantly more developed than DST. In 2005, 12
million requests for mycobacterial culture were issued in developing nations, 8.6 million of those from
high-burden countries. Russia, South Africa and India accounted for 92 percent of the high-burden
requests; Russia alone had 6.6 million requests. An estimated 1.5 million liquid culture requests were
performed in developing countries, although the number for high-burden countries is not known. While
this figure seems impressive, based on epidemiological modeling the Stop TB Partnership’s Sub-group on
Laboratory Capacity Strengthening (SLCS) estimates that 60 million annual cultures will be needed by

110

2015 to meet targets. While there has been some growth in access to mycobacterial cultures, the gap

between need and capacity is quite considerable.

With respect to drug sensitivity testing (DST), the situation is even more worrisome. In 2006
developing countries ran approximately 630,000 DSTs as reported by FIND,*** of which an estimated
512,000 occurred in high burden countries. The WHO reported that 100,000 MDR-TB cases received
DST support during that same year. Mathematical modeling conducted by FIND and the SLCS projects
that 5 million annual DSTs will be required to meet basic treatment goals. This is a shortfall of almost

4.5 million DSTs compared to current capacity.

In 2005 18,000 new, laboratory-confirmed cases of MDR-TB were reported, at a time when
epidemiological models predicted approximately 424,000 new cases of MDR-TB per year. Thus, only
4.3 percent of the disease burden was captured by the laboratory system. If we look only at high-burden
countries, the numbers improve slightly, but the result is still well below what was predicted: 6.1 percent

of predicted cases were captured by official reporting. These statistics are aggregate and difficult to
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interpret, particularly in settings like China and India where significant private treatment alternatives
exist. However, the size of the gap demonstrates the fundamental challenge facing the laboratory

network.

Poor distribution of global laboratory resources may indicate that the shortage of testing capacity
in high-burden countries is even more severe than at first glance. The recommended density of culture
and DST laboratories globally is 1 culture lab per 5 million population and one DST lab per 10 million
population. Actual global ratios are 1 per 1.2 million and 1 per 4.95 million, respectively, figures that
may be skewed by the heavy concentration of such resources in developed countries. Sub-set analysis
shows significant inequalities in distribution. Among high priority nations, the ratios are 1 culture
laboratory per 7.8 million people and 1 DST laboratory per 14.2 million people. This means that

laboratory services are hardest to find in precisely those settings that need them the most.

Measuring the strength of laboratory networks is a sufficiently complex task that different
agencies have come up with widely divergent estimates of capacity. For example, FIND came up with a
culture-laboratory density figure three times higher than the one arrived at by WHO’s 2007 report (Global
Tuberculosis Control 2008: Surveillance, Planning, Financing), and twice as high for DST facility
density. FIND included private facilities in key countries, a decision that accounts for part of this
discrepancy. Regardless of methodology, both reports confirm that current laboratory infrastructure does
not meet basic density requirements in high-priority or high-burden countries. Significant work remains
to be done to determine if integrating private sector capacity with public programs is realistic in resource-
poor settings. What is also abundantly clear is that excess capacity in developed nations is clearly not
being utilized sufficiently. According to Dr. Alex Sloutsky of the Massachusetts State Laboratory
Institute (MSLI), a supra-national reference laboratory, facilities in developed countries could use their
excess capacity to help diagnose MDR-TB for programs where infrastructure is currently inadequate (and
is being developed), or in places where disease and population dynamics would likely never warrant the

creation of a dedicated laboratory.
2.5 Financing gap

In 2006, researchers drafting the Stop TB Strategy projected an enormous shortfall in the
financing of efforts to combat the MDR-TB.'*? Between 2006 and 2015, the authors warned, funding
would lag behind target amounts by $31 billion. The SLCS estimated the gap in laboratory funding to be
at least $2.5 billion between 2007 and 2015. By 2015 the infrastructure and capital expenditures for
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laboratory expansion are estimated to require $700 million in funding and 800 new facilities.**®

3 LABORATORY CAPACITY BUILDING

Country Example: Peru

In the early 1990s, Peru’s culture and DST laboratory system had key deficiencies in policy,
physical and biosafety infrastructure, and data management. Since Peru lacked a national policy for when
to perform drug sensitivity testing (DST), local physicians requested testing on a case-by-case basis.
Some physicians waited until a patient’s disease was quite advanced and others never requested DST at
all. Technicians had inadequate equipment and training that endangered the integrity of the results, as
well as their own safety. Mycobacterial cell culture occurred at the district level labs, and positive
samples were sent to the National Reference Laboratory (NRL) for DST. DST results typically took

almost six months to reach health centers, delaying treatment significantly.

In 1996, an international research team® began looking into ways to help Peru’s National TB
Program improve access to culture and DST. In 2000, through the support of the Bill & Melinda Gates
Foundation, the coalition expanded, and the goal became to expand laboratory capacity to support MDR-

TB treatment throughout Peru.

The Laboratory Improvement Project set the following goals: improving infection control and biosafety,
setting national standards for ordering culture and DST, establishing systems for specimen transport and
data management, streamlining culture and DST testing through conventional and rapid methods, and

guaranteeing quality assurance through external monitoring and assistance.

To establish biosafety and sound laboratory infrastructure, the project team had to make structural
modifications and import equipment. Initially, the team could not find local experts with crucial technical
skills in airflow engineering required for the construction of new facilities, and the lack of inspectors
complicated routine maintenance. To solve these problems, project personnel sought funding from
external grant and training programs to develop in-country capacity. They then formed teams of

engineers and architects to improve individual laboratories.

! The international team originally consisted of the Massachusetts State Laboratory Institute, Partners In
Health, the Peruvian National Tuberculosis Program, the Peruvian National Reference Laboratory (NRL), and
Socios En Salud. In 2000, the Centers for Diseases Prevention and Control, the World Health Organization, and
the Task Force for Child Survival joined the original team under the auspices of the PARTNERS Laboratory
Improvement Project.
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Project participants collaborated closely with the NTP to agree upon programmatic standards for
laboratory utilization. On-site trainings allowed staff to tailor these norms to meet specific program
conditions. Through an iterative process and facilitation of a close working relationship between
laboratory personnel and the clinical teams, efforts to improve diagnostic standards throughout Peru were

improved.

Additionally, because efficient data collection and management are essential aspects of a strong
laboratory network and good clinical care, the team devoted considerable effort and funding to improving
these capacities. For example, in the city of Lima, which has a high density of MDR-TB, the program
purchased two trucks that were used exclusively to transport specimens to laboratories. The team also
analyzed every aspect of the system, from the collection of patient data to the reporting of lab results, to
identify and improve areas where delays could be reduced and to monitor process improvement.
Adequate funding was given to clinics and labs to ensure that they did not try to charge patients for lab or
transport fees, deterring use. A real-time, web-based system was set up to simplify data management and

provide access to staff members at all levels.

Team members made a strategic decision to expand the capacity of district laboratories in areas with high
MDR-TB rates, rather than expect these localities to rely on the national laboratory in Lima. The national
lab was tasked with assisting local and regional facilities in monitoring quality control, upgrading data-

management systems to facilitate the sharing of data, and other forms of problem-solving.

While approximately 48,000 cultures and 1,000 DSTs were performed in Peru in 1996, a decade after the
program’s launch, these figures had increased to approximately 101,000 cultures and 8,300 DSTs
annually. Preliminary data from the first district indicates 96.4 percent concordance (used to assess
testing accuracy) for rifampicin DST and 99.5 percent concordance for low-level INH resistance, with a
median turn-around-time of 28 days to receive these results. The 28-day response time fulfills U.S.

standards established in 1993, which suggest that initial DST results be reported within 30 days.

Thanks to a collaborative approach, external technical assistance and funding, from 1996 to 2007, the
NRL expanded laboratory capacity and quality in culture, first-line DST (by BACTEC 460), first-line

conventional testing, first-line rapid DST in two districts, and second-line DST.
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3.1 Fragmented organization and a poorly defined role in TB control

Despite their critical role in TB control, laboratories have a poorly defined role in the overall strategy and
mission of TB control in countries. The NTP—responsible for TB treatment, establishing norms and
standards, writing large grants to multilateral institutions, and providing myriad other essential
functions—is often managed separately from the laboratories on which they rely for essential and timely
diagnostics. Central or national laboratories are often distinct from district laboratories, despite operating
in a common network. Further, the degree of collaboration between laboratories and treatment providers
is highly variable.”**'*> Because resources and planning frequently flow through the NTP, laboratory
integration is critically important, but often lacking.™® TB laboratory directors need to have formal input
in the design and management of TB strategy to ensure that the laboratory component is developed along
with rest of the treatment strategy. Most importantly, they need partners at the level of clinical
implementation to ensure the overall network functions smoothly, and that samples and ultimately,
results, are transferred without problems. Greater collaboration is a basic requirement to establish service

levels, drive appropriate utilization, and improve laboratory and clinical information systems.**’

The complexity of MDR-TB treatment requires an additional level of integration of laboratory services
since the management of the disease requires hematologic and biochemical monitoring of patients. This
requires integration of laboratory services that goes beyond mycobacteriology, and in many settings,

requires substantial strengthening of health systems.

3.2 Laboratory technical assistance

Increasing laboratory capacity rapidly requires the input of experienced (senior) laboratory
personnel, the allocation of appropriate human and financial resources by laboratory leadership, and the
mentoring and training of local laboratory staff. Discussions with individuals involved in the laboratory
capacity-building efforts in Lesotho, Peru, and Uganda noted that the ability to scale up laboratory efforts
was directly related to the skill and experience of their supervising director, the mentorship provided by
those providing technical assistance, and financial, technical, and logistical assistance from a reliable non-
governmental partner. Technical assistance needs to be provided by personnel (national or international)
who have the capacity to establish routines, maintain quality assurance, train technicians, and control the

supply chain, while working within the framework of the national laboratory. This individual must also
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liaise with the rest of the tuberculosis control infrastructure including the NTP and the primary treatment

teams.

Through our discussions with those who have participated in successful laboratory capacity-building

endeavors we have identified some definable characteristics of effective technical assistance:

1. The technical assistance is on-site, in-country, and conducted by a person or team with a skill set
that includes an understanding of both the scientific functions of the laboratory and laboratory

management.

2. The technical assistance is long-term (not just one or two short visits), and can range from one or

two months to an entire year, depending on the needs of the laboratory.

3. Laboratory staff members have dedicated time to interact and work with the technical assistance

provider.
4. The technical assistance is closely tied to a capacity building plan for sustainable local leadership.

5. The technical assistance provider must have the authority and channels to work closely with
partners in the clinical system, and must have a clear mandate with resources to execute their

tasks.

How such a system is orchestrated is critical to its success. Possible structures range from a centrally
administered program at a multilateral institution to a completely decentralized system based at regional
supra-national reference laboratories or at regional MDR-TB technical assistance centers. Other
alternatives include the establishment of fellowship programs modeled on the US Center for Disease
Control and Prevention’s Epidemic Intelligence Service in which developing professionals are engaged

with an extensive network of peers and mentors.

Laboratory functions are a specialized domain of knowledge and mobilizing the right people with the
right competencies to address the problem will likely require a unique solution. As new rounds of
funding from multilateral and bilateral initiatives expand access to technical assistance funds for
countries, the laboratory community must be able to meet demand with qualified professionals. Locating

the appropriate supply will be a key challenge.
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3.3 Human resources

There has been significant global attention paid to human resources and health, both within TB control
and more broadly. *811%120121 njversal themes of inadequate pre-service and in-service training
programs, poor skill distribution, poor compensation, low motivation, and insufficient resources are
consistent problems. Critical human resources for laboratory scale-up fall into three basic categories:

laboratory management, laboratory technicians, and biosafety support staff.

3.3.1 Laboratory Management

Laboratories require management teams capable of logistics and forecasting, planning for staff turnover
and sustaining quality. Updating standard operating procedures, ensuring that protocols are adhered to,
and adapting program guidelines to changing conditions requires more advanced training and there is an
acute shortage of staff with the required competencies. Laboratory directors in Uganda, Peru, Lesotho,
Botswana, and Zambia all indicated that training staff in the technical aspects of mycobacteriological
control may be relatively easy, but the crucial role of laboratory leadership faces challenging shortages

because the training to acquire the necessary management skills is resource and time intensive.

Discussions with the 10-year laboratory capacity building project in Peru noted that the greatest
impediment to improving the speed of laboratory improvements was the lack of a dedicated, on-site,
external (to the laboratory), experienced, technical assistance provider that could work with laboratory
management (e.g. laboratory director) to build laboratory leadership capacity. This theme is not unique to
Peru: for example, a laboratory in Zambia recently purchased MGIT technology and found that
implementation was slower than desired. Ultimately, a consultant from the United States was required and
an experienced MDR-TB laboratory director from Eastern Europe was hired to lead the project. Program
administrators from Lesotho identified strong laboratory technical assistance provided by an individual
based in-country and working closely with the TB laboratory director and leadership as a key driver to
their rapid expansion. Anecdotal experiences from case studies reflect the broader evidence base for
improving quality and capacity in health systems: appropriate technical knowledge and supervision with
feedback is the most validated technique for expanding quality services. Country experiences also noted
that common problems with laboratory capacity building included technical assistance provided during
brief visits without hands-on interactions with all staff, supervisors who had insufficient time in their job
descriptions to provide daily support, staff absences (due to salary supplementation by per diems, hence

the desire to travel for work), and poor accountability structures due to insufficient resources.
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3.3.2 Technicians

The requirements for mycobacteriology necessitate rigorous laboratory technique, attention to detail, and
quality assurance protocols for laboratory technicians. Significant debate exists about the formal
educational requirements for staff in these roles,'?* but emerging experience suggests that with strong
leadership, secondary-school graduates with appropriate and sufficient training can work as basic
laboratory technicians. The individual competencies to provide services are not exceedingly complex and
training does not require exorbitant capital expenditures. Critical to success are clear standardized
operating procedures and their consistent application under supervision with feedback. Significant debate
still exists about what level of accreditation and pre-service training is adequate for laboratory operations

and how government hiring regulations should be adapted*?

3.3.3 Biosafety personnel

Another critical barrier to expanding laboratory capacity is the physical plant to support culture and DST
services in the setting of an airborne infectious disease with high mortality. Rehabilitation or construction
of new facilities demands scarce resources beyond mere financing, including advanced engineering and
construction skills. The physical requirements for mycobacterial culture include biosafety hoods, the
preparation of media and reagent supply, proficiency in sterile laboratory technique, incubators,
refrigeration and machine service contracts if automated systems are utilized. Successful facilities have
negative air flow systems which also require appropriate maintenance support. The equipment can be
purchased and imported easily; the staff required to design the facility, the biosafety protocols, and to

maintain standards are more difficult to access.

Laboratory officials in Southern Africa speculated that South Africa is the only regional country with
sufficient supply of biosafety personnel capable of designing facilities and developing the necessary
protocols. Neighboring nations reported having to import experts for elements ranging from design to
construction to maintenance. Estimates vary, but design and approval processes can take up to six times
as long as construction, frequently due to insufficient local resources. Further, key stakeholder interviews
revealed that shortages in infection control personnel are also prevalent in multilateral institutions. Yet,
this gap was unrecognized in the most recent Global Plan to Stop TB and the GLC process still has no

formal guidelines for infection control planning.
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3.4 The referral network

A study of laboratory function in Peru documented that over 50 percent of the total turnaround time is
occupied by factors related to the referral and data management components of laboratory operations,*?
highlighting the critical role these areas play in laboratory service provision. Improvements in referral
network operations and data management that previously required less attention due to local services are
now critical as samples and data routinely flow from institution to institution. For wide-spread access,
caregivers need to know when culture or DST is indicated, how to get the sample, where to send it, and
when they expect a quality assured result to inform clinical decision making. Each of these steps are
relatively simple, but taken together it creates a system with multiple parts that must function together.
To be successful, laboratory business plans focusing on maximizing network function need to be financed

and encouraged.

Laboratory services start at the point-of-care where a treatment team decides to request services, guided
by indications for testing. Patient information is then collected. A sample must be procured containing
live bacilli. That sample must then be stored securely and transported to the appropriate culture facility.
Indications for testing and transport logistics are critical barriers to expanding services. Solutions to
sample transport are readily available but take time and money to implement in a considered fashion.
Some countries, like Botswana, have invested in contracts with commercial carriers such as DHL. The
United States has provided block grants to states to hire couriers, and a variant of that system was used in
Georgia via a central dispatch mechanism. Papua New Guinea has experimented with international
courier service to Australia for sample processing. Uganda and Malawi have experimented with utilizing
local bus companies,*® while Peru bought trucks and hired drivers. Many countries reported that
currently the indications for testing, the collection and storage systems, and transport are often ad hoc
events. Samples frequently travel with whatever form of transport is available and testing is often
initiated through informal requests and peer networks. What is important is that for any system to be
successful for TB patients, the majority of whom tend to be poor, the system of sample-transportation has
to fall squarely under the aegis of the NTP and laboratory system, so that the burden (and cost) does not
fall upon the patient. Secondly, once samples actually reach the laboratory, systems of internal
transportation (within the laboratory itself and between laboratories) has to be highly organized so as not
to result in samples piling up unanalyzed, or samples waiting for transfer to another laboratory within the

system.

Making referral networks operational will require highly individualized solutions depending on local

conditions; it is unlikely that any single solution exists. The key component to overcoming the barrier is
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dedicated resources to support expanded services and a requirement to invest and develop timely,
sustained referral networks with clear operating procedures supported by the lab and the clinical

providers.
3.5 Data management

Accurate information about the sample type, patient demographics, and TB history must be accurately
transmitted to the laboratory for drug resistance surveillance, while routine management requires more
basic patient identifiers. The laboratory must perform the tests and document results. Results then must
go to national registry and to the treatment team. Historically, laboratory systems in developing countries
relied on on-site testing and paper documentation. Because the monitoring regimen for MDR-TB
requires multiple follow-up tests, the volume of information for each patient is large. As laboratories

expand to networks and samples and data move geographically the complexity expands.

Many commercial culture systems and DST allow for easy digital documentation, but getting electronic
results to the local clinical information systems and central data repositories at the national reference lab
is significantly challenged by highly variable resource levels. Direct web-access has facilitated clinical
information access in Peru,"*®*?’ but other sites have limited access to the web-based resources.
Automated or manual faxes have been utilized but maintenance of peripheral machines (paper and ink
shortages) complicates sustainability, though the basic infrastructure of telephone lines may be available.
Final solutions maybe as simple as dedicated manual systems based on paper hard-copies and clear
protocols. While there is no single recommendation for all nations, solutions to these problems are
readily available. What is needed are country-level resources, dedicated planning to account for crucial

systems components, and teams to design and implement them.
3.6 Quality assurance

Multiple strategies exist for quality assurance, but the ability to produce consistently accurate results
regularly supported by quality control is fundamental to laboratory operations. Quality initiatives
generate confidence among the treatment community to expand reliance on services. Quality also
establishes a platform or foundation for the expansion of services and integration of new, more advanced
testing. Those involved in laboratory scale up in Uganda, Botswana, Peru, and Lesotho all noted that
sustaining initial laboratory quality was a significant challenge. The reasons for this are that many
laboratories in resource-limited settings have limited human and financial resources to devote to quality
assurance, and many laboratory directors have neither the time nor training to guide the process

appropriately. Furthermore, in order to maintain quality standard of operations laboratories must have
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managers who can anticipate stock needs and supply reagents and supplies regularly, service for
machinery to keep the system working, reliable access to engineers who can address air-flow needs,
coordination with treatment sites to predict volume and deliver at mutually determined service levels.

Finding and supporting these systems over time is an issue of training, financing and political will.

Our case study of Peru showed that while making quality assurance a routine component of good
laboratory practice was critical, the program faced two important challenges: (1) having sufficient
preparatory training prior to laboratory expansion; and (2) sustaining quality over time. Quality assurance
activities for culture systems create the need for global operations; samples or staff must flow from
national reference laboratories to supra-national reference laboratories for proficiency checking, while
foreign talent is often necessary to provide initial guidance on facility maintenance and to build sufficient
local capacity. For instance, laboratories in Botswana had little trouble accessing talent from South
Africa to build their reference laboratories but had more trouble maintaining the facility—both getting the

right people and ensuring the political support to fund the activities.

As a result of these difficulties, it is no surprise that the availability of external quality assurance among
high burden/high priority countries is still quite variable. Most countries had laboratory supervision plans
in place (a key measure in quality control of smear-microscopy), but only 50 percent of these plans were
implemented. The Global Tuberculosis Control Report 2007 concludes that: “Most countries had neither
national policies to expand culture and DST services nor the technical capacity to implement and support
such services.”*?® The culprits identified include problems with infrastructure, transport, human
resources, and funding. Despite the significant improvements many countries still do not have the

foundation of successful quality assurance programs.

The case of rapid laboratory capacity building in Lesotho

A laboratory improvement initiative in Lesotho was initiated following the outcome of a WHO
Laboratory Assessment mission in November 2006. Key partners from the Ministry of Health, Partners
In Health (PIH), the Foundation for Innovative New Diagnostics (FIND) and WHO, determined that
laboratory capacity improvement was a necessary component of Lesotho’s MDR-TB control strategy.
Coalition partners felt that technical consultants operating on periodic assessments would be insufficient
to drive the process at the required rate. PIH was delegated responsibility for logistics and coordinating
the referral network, WHO contributed the needs assessment, FIND seconded experienced laboratory
consultants to provide on-site long-term technical assistance, and the Government of Lesotho committed

sustained resources.
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A technical consultant with advanced laboratory training was on-site by May 2007. The early stages were
characterized by improvisation; at one point, offices were based out of trailers to ensure adequate space
for laboratory renovations. Because of the rural/urban mix, Lesotho focused on building centralized
capacity at the National TB Reference Laboratory. Engineering controls, such as a continuous negative
air pressure system with a HEPA filtered air source to supply more than 10 air exchanges per hour, and an
on-site sterilization system were established. The process was complete by July 2007 — less than 1 year
after the initial assessment — and supported by funding from PIH, the Open Society Institute, FIND, and
GFATM.

Prior to the initiation of this collaboration, the National TB Reference Laboratory was able to process 150
cultures and 30 DST to 1%-line anti-TB agents per year. Clinicians referred samples for testing through
informal channels with no systematic indications for testing. When the initiative began, set indications
for referral were established as well as systems to get samples to the laboratory in timely fashion. SOP
and quality assurance mechanisms were firmly embedded as staff training continued. The South African
Medical Research Council (SAMRC) became an integral partner in establishing proficiency testing and
technical assistance. Initial procedures focused on the use of solid culture via solid medium. Capacity
was improved to 160 specimens per week and 20 DSTs per week. By August 2007 the first cultures were
processed and proficiency testing began. This was later expanded to a more rapid, automated liquid-

medium (MGIT) culture system.

In collaboration with the MSLI, a rapid survey was done to establish baseline epidemic knowledge in the
Kingdom of Lesotho. A nationwide DRS is now in process. Long-term challenges will be transitioning
leadership from technical advisors to local leadership, supporting the MDR-TB treatment program, and

rolling out rapid screening of isoniazid and rifampin resistance with molecular diagnostic techniques.

Critical challenges for Lesotho include sustaining initial quality. The rapid improvements were credited
to on-site leadership by a strong technical assistance provider with experience in developing countries,
complete government support, and access to resources for appropriate staffing. Training local talent in
laboratory procedures was easy to accomplish but required strong commitment from technical partners,

the laboratory system and the Government of Lesotho.
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3.7 Lessons learned from the experiences of Peru and Lesotho

Despite different population sizes, resource levels, and disease dynamics there were six important themes
to be taken from the work in Lesotho and Peru, themes that have resonated strongly with laboratory

leaders in multiple settings.

1. Political Will: Collaborative leadership across multiple groups. Both Peru and Lesotho had strong
relationships with local NTPs and SNRLs to guide optimal program decision making and link laboratory
and clinical systems. Both programs also noted that initially, those relationships were not robust and

significant work was done to strengthen and develop communication.

2. Technical leadership: Lesotho succeeded in less than one year because of on-site technical assistance.
The number one barrier to improved speed in the Peruvian initiative was lack of a full time technical

expert on-site in Lima to oversee the project.

3. Physical Plant: Both projects required expatriate teams for engineering, architectural, construction,
and maintenance needs. Finding and utilizing these teams were significant barriers, ultimately taking

more time than construction and training.

4. Quality Assurance: Lesotho credited strong quality assurance protocols at the initial training as a key
success factor in rapid capacity development. Peruvian leaders noted that a more rigorous focus on
quality assurance would have delayed initial capacity but would have ultimately led to faster, more robust
service. Both sites emphasized that sustained political commitment to quality was essential to success,

and a significant future challenge.

5. Referral and Data Management: Lesotho has yet to scale up primary treatment nationally, however
solving transport and programmatic concerns surrounding indications for testing, results reporting, data

management, and service levels were critical to success in Peru.

6. Local conditions create vastly different solutions — flexibility is paramount: In Lesotho centralized
laboratory services was the preferred approach because of the geographic considerations and estimated
volumes. In Peru, a centralized solution would quickly have been insufficient and decentralized strategies
were required. Lesotho has insufficient resources and a stronger rural service network while Peru has

concentrated levels of MDR-TB in major cities. For Peru, purchasing laboratory-based trucks for
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transport made sense while in Lesotho new solutions will be needed. Both countries had shortages in
technical capabilities — in Peru training local experts in new competencies was the solution for long-term
sustainability, while Lesotho can likely use its proximity to South Africa and relationship with the South

African Medical Research Council (MRC) to provide for maintenance and structural needs.

It is clear that the provision of sufficient on-going technical assistance has a bearing on the ability of the
laboratory to build capacity rapidly. This is not the only requirement—others, as discussed above,
include sufficient staffing, funding, and infrastructure—but it is one that has repeatedly emerged from our
discussions with sites that have undertaken capacity building. In order to facilitate long-term
sustainability, any technical assistance has to involve laboratory management, training-of-trainers, and

partnership with national TB programs.

4 NEW TB TECHNOLOGIES AND THE NEED FOR POINT-OF-CARE TESTING

In analyzing risk factors for delay in the diagnosis of pulmonary tuberculosis, a study from Thailand in
2006 divided delays into patient factors and physician factors."*® Interestingly, they found that having
health insurance was not associated with shorter patient delay (in fact, it was associated with an increase
in delays). Rather, some TB suspects reported not seeking treatment because they had to pay for different
tests, including x-rays, and could not afford them. Others, who did not have to pay for tests, reported
inconvenience of transportation, lengthy queues, and lack of confidence in the quality of the public health
care system as their reason for not coming in quickly. Even when a qualified provider was consulted, TB
suspects had to make an average of 3.3 visits before they were given a final diagnosis. Only 8.4 percent
of patients were diagnosed at the first visit; only 36.6 percent were treated within one week after seeing a

qualified provider. Similar findings have been seen elsewhere 130 13! 132133

It is startling to see these delays in patients who have no obvious risk factors for paucibacillary disease or
extra-pulmonary tuberculosis. In a recent study from Rwanda (where the rate of TB-HIV co-infection

was 62 percent), smear-negative pulmonary tuberculosis, extra-pulmonary tuberculosis, and the use of an
antibiotic trial (in the absence of a TB diagnosis; recommended by WHO) was associated with significant

delays in the initiation of therapy."*

When analyzing the distribution of time delays before initiation of
TB treatment, the study found that patient delays constituted 44 percent of the delay; 56 percent was due
to health service delays and treatment delays. In the end, only 18 percent of patients were started on TB

therapy within one month; only 56 percent were started on therapy within two months. Although the
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authors of the study cited rural residence as a risk factor to later initiation of therapy, they attribute the

bulk of the health care system to difficulty of diagnosis.

Both of these studies underscore the difficulty patients face getting to health facilities, and once they are
there, having their TB disease properly and rapidly diagnosed and treatment initiated. For patients with
drug-resistant tuberculosis disease, the problem is exacerbated by the fact that simply diagnosing
tuberculosis is not enough; the drug-resistant phenotype has to also be identified. It is toward addressing
this problem that the GLI and FIND have been working to scale-up the ability for countries to rapidly test
for drug resistance using rapid molecular tests (e.g. one produced by Hain Lifesciences). Such tests
identify Mycobacteria tuberculosis (versus other mycobacteria) as well as probe for resistance to
isoniazid and rifampin resistance and provide results within 48 hours. This allows for more rapid
initiation of appropriate therapy, of paramount importance in high HIV settings where TB mortality is

rapid and high.

While these steps are significant, they do not address the problems described by the Thai and Rwandan
studies discussed above, where part of the problem was that patients had to repeatedly return to the
physician in order to get a diagnosis. If their TB was not pulmonary or not captured from their sputum,
they had an even longer wait before therapy would begin. In order to address this problem, Treatment
Action Group (TAG) and the AIDS and Rights Alliance for Southern Africa (ARASA) organized a
meeting in Cambridge, United Kingdom, to develop an agenda for expediting research and development
of point-of-care assays for diagnosing active TB in resource poor settings through an analysis of the gaps
in current efforts, challenges to test development and unanswered scientific questions. The meeting
brought together research and technical partners, many of whom had been involved in the development of
a dip-stick test for HIVV. The meeting concluded that such a test is possible for TB (using sputum, urine,
and/or blood), and is actually within reach, but will require significant resources and political

commitment.
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5 RECOMMENDATIONS

5.1 Sustainable funding from bilateral and multilateral donors must be increased to support
construction of in-country drug-sensitivity testing/rapid-testing laboratories and ongoing external
quality assessments by supranational reference laboratories. Construction of laboratories capable of
performing reliable mycobacterial culture and drug-sensitivity testing to important first- and second-line
anti-TB drugs is the cornerstone of the current diagnostic strategy for drug-resistant TB. These
laboratories will require external quality control by SNRLs. Laboratories also need protected staff,

salaries, budgets, and time to execute quality assurance responsibilities.

5.2. Creation of a system of long-term on-site technical assistance would help countries build
and/or rapidly expand their capacity to perform mycobacterial culture, DST, and rapid molecular
genetic tests for drug-resistant tuberculosis. Building TB laboratory capacity requires sustained
technical assistance by experienced individuals with experience in laboratory management and high
technical proficiency. Case studies of laboratory scale up and literature reviews support the hypothesis
that on-site, long-term technical assistance with strong feedback is one of the strongest mechanisms to
improve system performance. Systems are needed to develop, fund, and allocate scarce technical

assistance talent to accelerate laboratory scale up.

5.3. In-country laboratory networks for: specimen transport, data management, and certification
and coordination of private laboratories need improvement. Ad hoc indications for testing, transport
of specimens to central laboratories, and poor data management have been longstanding barriers to
successful treatment programs. Country level resources and action plans targeting referral networks and
data management, the processes of getting samples in and data out, are essential to expanding laboratory
capacity. Because many countries have private laboratories with mycobacterial culture and DST
capabilities, attention needs to be given to helping these countries certify and coordinate the work of these

laboratories so that they can make better use of this capacity.

5.4 Use of excess laboratory capacity for mycobacterium culture and drug-susceptibility testing in
wealthy nations should be encouraged while laboratories are being built in poorer regions. Data
from the GLI show that rich-nation mycobacterial laboratories possess unused capacity to perform
mycobacterial culture and DST. While capacity is being built up in countries lacking laboratories, a
consortium of laboratories with excess capacity should be developed and utilized so that patients can

begin drug-resistant TB treatment regardless of their country’s current laboratory capabilities.
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5.5. Priority must be given to research on—and funding for—the immediate development and
rapid deployment of point-of-care testing for drug-susceptible and drug-resistant tuberculosis.
Current approaches to laboratory capacity-building are aimed at ensuring that existing diagnostics are
available to countries. Efforts need to be expanded on the development of rapid point-of-care testing for
TB as a means of ensuring timely and accurate diagnosis of TB and drug-resistant TB. This is critical for

high-HIV settings, for pediatric tuberculosis, and for patients with extra-pulmonary drug-resistant TB.
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SECTION Ill:  MDR-TB DRUG SUPPLY

o g k~ w D PE

1 INTRODUCTION

INTRODUCTION

RECOMMENDATIONS

THE GLC INITIATIVE: ACTORS AND RESPONSIBILITIES
THE GLC INITIATIVE: INSTITUTIONAL BARRIERS

REDEFINING THE PARADIGM OF THE GLC MECHANISM

DRUG SUPPLY AND ENGAGEMENT OF DRUG MANUFACTURERS IN MDR-TB RESPONSE

The World Health Organization (WHO) estimated in 2008 that approximately 490,000 new cases of

MDR-TB emerged in 2006.*> However, less then 10 percent of these patients will receive any care (with

drugs of unknown quality and under varying programmatic conditions) and approximately 2 percent will

receive care using quality-assured second-line anti-TB drugs in programs complying with WHO’s

Guidelines for the programmatic management of drug-resistant tuberculosis (see Figure 3).

Figure 3: MDR-TB patients scheduled to receive treatment in WHO/GLC-approved projects and non-GLC projects
(1000s of patients; 2004 to 2008; Source: WHO 2008)
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MDR-TB treatment projects currently have two options for procurement of second-line drugs:

e Procuring quality-assured drugs from the Global Drug Facility (GDF) under the auspices of
WHO’s Green Light Committee (GLC initiative), often at concessionary prices; this is the
required option for projects with financing from the Global Fund to fight AIDS, Tuberculosis and
Malaria (GFATM) or UNITAID.

e Procuring drugs of unknown quality through state procurement mechanisms and/or the open

market.

The Stop TB Partnership’s MDR-TB Working Group met in Thilisi, Georgia in September 2007 to assess
the state of MDR-TB management internationally, measured against the standards of the World Health
Organization Global Plan to Stop TB (2006-2015) and the Global MDR/XDR-TB Response plan (2007-
2008). 1**13" Worldwide shortages of quality-assured second-line drugs (most notably shortages of PAS
in 2006 and Capreomycin in 2007) and delays in delivery of quality-assured drugs by the GDF to GLC-

approved projects were topics of urgent concern.

In light of the increased numbers of programs applying to the GLC and the projected increase in patients
to be enrolled for MDR-TB treatment in GLC-approved projects, it was clear to participants in Thilisi that
failure to resolve these shortages and delays would result in many treatment projects’ circumventing the
GLC/GDF mechanisms and would thereby undermine efforts to ensure the increasing use of quality-
assured drugs. There was even evidence to suggest that the shortages and delays would encourage some
large high-MDR-burden countries to seek exemption from the GFATM to the requirement for GLC-
approval of the MDR-TB component of GFATM-supported projects.

In response, the MDR-TB Working Group of the Stop TB Partnership formed a Drug Management Sub-
group (DMSG) to address the XDR-TB emergency and to foster effective communication with all

relevant institutions and organizations.

2 THEGLC INITIATIVE: ACTORS AND RESPONSIBILITIES
2.1 The Green Light Committee (GLC)

The mandate of the GLC is: (1) to mobilize an effective response to inaccessibly high prices and
guestionable quality of second-line drugs on the international market; (2) to prevent development of

resistance through monitoring and evaluation of GLC-approved MDR-TB pilot projects; and (3) to act as
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an advisory body to WHO on MDR-TB policy. Since the GLC’s launch in 2000, the GLC has approved
over 40,000 patients for MDR-TB/XDR-TB treatment in 114 projects. Evidence has demonstrated that
the integration of MDR-TB treatment into national TB control strategies is both clinically appropriate and
cost-effective; as a result, the committee’s responsibilities have expanded beyond small, “pilot” projects,

and include programs of increasing size and complexity.'*®

The system of affiliated institutions that has collectively accepted responsibility for the practical
implementation of this growing mandate is now known as the GLC initiative, with the GLC itself
assuming specific duties within that group. Accordingly, the GLC is responsible for MDR-TB project
approval, which allows the release of GFATM or UNITAID monies to a project on condition of
continuing compliance with programmatic standards and provides access to concessionary-priced quality-
assured second-line anti-TB drugs. The GLC mechanism provides technical assistance to projects through
WHO'’s Stop TB Department (TB/HIV and Drug Resistance, THD) to facilitate effective program
management (see Figure 4). This includes pre-application planning and, if necessary, pre-application site

Visits.

Figure 4: Areas of Practical Responsibility for the GLC Initiative
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Institutions currently represented on the GLC are the United States Centers for Disease Control (Atlanta,
USA), Hospital Muniz (Buenos Aires, Argentina), International Union Against Tuberculosis and Lung
Disease (Paris, France), KNCV Tuberculosis Foundation (Den Haag, Netherlands), Médecins Sans

Frontiéres (Paris, France), Partners In Health/Harvard Medical School (Boston, USA), National TB
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Program (Riga, Latvia), the World Health Organization (Geneva, Switzerland), and the World Care

Council.

Programs apply to the GLC using a standard application form available on the GLC website. Often the
number of patients approved by the GLC for treatment can be modified from the project’s original
request; GLC members’ institutional experience informs this modification based on perceived project
capacity. Regular missions carried out by a trained cadre of GLC consultants evaluate project

performance and attempt to catalyze program scale-up (to achieve universal access) as appropriate.

It is important to note that the GLC itself is not responsible for drug procurement. The GLC is
responsible for ensuring that GLC-approved projects use only quality-assured drugs and deliver these
drugs under optimal program conditions as described in WHO’s Guidelines for the programmatic
management of drug-resistant tuberculosis. The procurement of these drugs is the responsibility of the

GDF and its contracted procurement agent—currently the International Dispensary Association (IDA).
2.2 The Global Drug Facility (GDF)

Founded in 2001 under the Stop TB Partnership and hosted by the WHO, the Global Drug Facility (GDF)
originally was mandated to oversee procurement of first-line TB medications. In May 2007, the GDF
announced that it had provided anti-TB drug treatments for 10 million people to 78 countries since its

inception.™

In 2006, the Stop TB Partnership Coordinating Board, the Stop TB Department of WHO, and the
Working Group on DOTS-Plus for MDR-TB assigned to the GDF responsibilities for procurement of
second-line anti-TB drugs for GLC projects. The GDF gradually assumed these responsibilities, taking
them up fully in 2007. The GDF has contracted with its procurement agent, IDA, to supply drugs to all
GLC projects. Some projects place orders through the GDF, which then forwards the orders to IDA.
Other projects place their orders directly with IDA. The GDF tracks orders, monitors the performance of
the procurement agent, compiles forecasts of future drug needs, and negotiates with suppliers interested in

being added to the GDF’s approved suppliers list.

In November 2007, the GDF began purchasing a buffer stock of second-line drugs for up to 800 patients.
When this buffer stock is in place, it will ensure that a ready supply of MDR-TB drugs is available for
projects needing immediate assistance. They have recently received additional funding from UNITAID
to expand the buffer stock to include enough drugs for 5000 patients. When the buffer stock is eventually

built—and this has been difficult because of global shortages of quality-assured second-line drugs—drugs
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from this stockpile will be used to avoid stock-outs with existing projects and to expedite the launch of

new sites.'*
2.3 Procurement agent

The procurement agent’s contract is currently negotiated with the GDF for a period of 24 months, with
the option of a further extension of 12 months.'** At the time of the GLC’s inception in 2000, the
procurement agent was the Belgium-based logistic and supply division of the international non-
governmental organization Médecins Sans Frontieéres (MSF), Transfer (now called MSF Supply). Since
2001, the role of procurement agent has been filled by the International Dispensary Association (IDA) of
the Netherlands. Upon transfer of the procurement responsibilities from the GLC Secretariat to the GDF,
IDA won a competitive tender for contract as procurement agent in 2007; its current contract is in place
through 2009.

The procurement agent is responsible for overseeing second-line drug purchases, identifying potential
suppliers for each medication, and soliciting agreements with the manufacturers for reduced prices for
GLC-approved projects. Such agreements may include the establishment of a maximum quantity or
volume of reduced-price drugs. The agent communicates directly with suppliers to inform them of the
expected need for a particular drug, and then arranges delivery to its facility (currently in Amsterdam).
Following this, the agent allocates those drugs to GLC treatment sites per the orders received from the
respective projects. Before placing an order with IDA, all GLC-approved projects must submit the total
expected drug needs for a full 2-year course of treatment for their patient cohort. These quantities are
approved by the GLC and shared with the GDF, which procures the second-line drugs for approved
projects by working in partnership with the procurement agent. The GDF sends an authorization letter to
IDA indicating the drug needs for the project in question. Once IDA has received the letter of
authorization from the GDF they are able to sell the project the drugs required, up to the approved

quantity.

The agent receives the quotation request from a project site and responds with pricing information and
expected delivery dates. Once an order is confirmed by a project site and full payment for the drugs made
to IDA, the agent communicates with the manufacturers and production begins. The project site is kept
informed of delivery status and any expected delays. The procurement agent contacts the project site
when delivery is arranged, and at that time provides the project with the shipping date and relevant

paperwork.
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2.4 The WHO Essential Drugs Monitoring (EDM) Prequalification Program

The GLC requires that all manufacturers of second-line drugs wishing to participate in the GLC initiative
be approved by the WHO’s Essential Drugs Monitoring Prequalification Program. The program was
launched in 2001 to facilitate approval of high-quality medicines for HIV/AIDS, malaria, and tuberculosis
and has already approved a number of fixed-dose combination antiretroviral medicines. It is operated in
close cooperation with UNAIDS and UNICEF, and draws its financial support from the World Bank,
GFATM, UNITAID, the Gates Foundation, and contributions from several national governments. The
program’s focus initially targeted medicines to treat HIV/AIDS. A system for assessing and increasing

access to pharmaceutical products for the treatment of tuberculosis was adopted by the program in 2002.

The prequalification program’s two priorities are: (1) to evaluate the compliance of pharmaceutical
products with WHO standards for generic products; and (2) to certify that these products are
manufactured according to good manufacturing practices (GMP). Although the WHO Prequalification
Program has approved a large number of drugs for HIV/AIDS, it has approved many fewer anti-TB
medications and only two second-line anti-TB drugs (cycloserine and ethionamide, both from Macleods
Pharmaceuticals Ltd of India). The GDF also accepts as quality-assured those second-line anti-TB drugs
that have documented approval from a “stringent national drug regulatory authority” (SNRA), such as the
US Food and Drug Administration (FDA) or European Medicines Agency (EMEA). However, even with
this waiver of WHO Prequalification, the GDF offers access to only one quality-assured supplier for most
second-line drugs. The reliance on single sources of supply offers little leverage for reducing prices of
the drugs. It also subjects orders to logistical delays and supply disruptions that delay patient treatment
and enrollment in existing projects and could significantly impede the launch of newly-approved projects

in the next 12 to 18 months, if there are no newly-approved quality-assured suppliers.
2.5 UNITAID

UNITAID is a new source of funding for second-line anti- TB drugs. Officially launched in September
2006, UNITAID is a consortium of five countries (France, Brazil, Chile, Norway and the United
Kingdom) that has created an international drug purchase facility. The goal of UNITAID is “to provide
long-term, sustainable and predictable funding to increase access and reduce prices of quality drugs and
diagnostics for the treatment of HIV/AIDS, malaria and tuberculosis in developing countries.”** Funding

for UNITAID is raised by levying a tax on airline tickets in its participating countries.

UNITAID is funding the purchase of second-line anti-TB drugs for seventeen low-income countries over

a 5-year period."* Recipient countries will transmit all orders through the GDF and UNITAID will
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prepay the procurement agent (IDA) for drug orders. UNITAID and the GFATM have recently reached
an agreement that all GFATM-grantees will have their second-line anti-TB drug orders paid for by
UNITAID through this mechanism.***

The procurement experience of the Philippines'*®

The Tropical Disease Foundation (TDF) started treating MDR-TB at the Makati Medical Center in
Manila in 2003. They found early on that they were unable to budget properly for medications because
the prices offered through the GLC mechanism varied by year for each individual drug, especially

ofloxacin, cycloserine, and capreomycin (see Figure 5 and Figure 6).

Figure 5: Price variation for ofloxacin, prothionamide, kanamycin, and cycloserine (2003-2007)
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Figure 6: Price variation for capreomycin and PAS (2003-2007)
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They also found that the average shelf-lives of drugs from time of receipt in-country varied. For example,
as shown in the graph below, capreomycin, cycloserine, pyrazinamide and para-aminosalicylic acid
(PAS) were received by the project with expiry dates within less than 2 years (See Figure 7). Some of
this was due to the shelf-lives of the drugs themselves, others were due to the delivery of short-life stock.
In any case, the natural time constraints inherent in these drugs are exacerbated by late delivery times, to

the detriment of the recipient programs and their patients.

Figure 7: Average shelf-life of drugs from date of delivery, TDF, Manila, Philippines
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For various technical reasons, TDF initially used an ordering system that involved the local WHO office.
In 2007, they began ordering second-line medications directly from the GDF’s procurement agent, IDA.
They calculated the average time between placing an order directly with IDA and receiving the drugs in

the country (see Figure 8).

Figure 8: Average time to delivery for second-line medications ordered directly through IDA (2007; Philippines)
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They found that the mean time required to receive second-line medications was 3.6 months. Despite this
mean, they have had situations in which they have not received certain essential second-line drugs

(e.g. kanamycin) for more than 6 months.
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3 THE GLC INITIATIVE: INSTITUTIONAL BARRIERS

The GLC initiative has approved life-saving therapy for more than 40,000 patients since its establishment
in 2000. More than 10,000 patients per year are now being approved for treatment and that number is
expected to grow. It is clear that the GLC “pilot program” phase—a phase characterized by the small
projects that helped establish the GLC protocols and helped lay the foundation for the creation of a
functional mechanism to assure that patients were receiving quality-assured drugs under sound
programmatic conditions—is now over. Given the large burden of MDR-TB in many settings, MDR-TB
treatment has to become standard of care in all TB programs. If treatment projects around the world are
to be initiated and expanded using quality-assured drugs under WHO program protocols, countries will
need access to an expanded supply of second-line drugs. If there are not adequate supplies and smooth,
effective mechanisms to procure them, there will be little incentive for projects to seek GLC endorsement.
At the moment, there is only one quality-assured supplier available for most second-line anti-TB drugs
purchased through the GLC mechanism. Projects are experiencing delays due to inadequate drug supplies
and logistical problems, resulting in significant complaints about the GLC initiative and significant
pressure from large MDR-TB-burdened countries to circumvent the GLC. If the GLC is to play a
meaningful role in the next decade of MDR-TB expansion, it will certainly have to improve the

procurement mechanism and the availability of quality-assured second-line drugs.
3.1 Single procurement agent, the GDF, and transparency

At the moment, the GDF has a single procurement agent—currently IDA—for all the second-line anti-TB
drugs it offers. It holds a monopoly on all GLC procurement, which interferes with legal requirements in
some countries that all purchasing be open to transparent tender. As there are increasingly more GLC
projects and patients, the GLC and the GDF are likely to find it increasingly difficult to maintain their

insistence on a single procurement agent for projects around the world.

Equity and transparency in the allocation of concessionary-price drugs are additional challenges for the
GDF/IDA as they respond to increasing numbers of projects and orders for drugs. The allocation of
scarce, reliable supply presents obvious budgetary and scheduling challenges as projects often cannot
predict which product they will be allocated, at what price, and when they will ultimately receive
delivery. For example, Eli Lilly offers the GDF a fixed annual quantity of capreomycin at a reduced price
of roughly $1 per vial and a larger quantity of the product at around $3 per vial. Once these quantities are
consumed, subsequent orders are filled by the GDF/IDA at higher prices Projects paying higher costs

struggle to understand the basis on which the lower-cost supplies of capreomycin are distributed. For
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example, some projects question whether priority is given to large projects over small projects or to
existing patients over new (or expansion) cohorts. A similar situation exists with cycloserine: a fixed
quantity from Eli Lilly is available at a discounted cost of $0.14 per capsule; once consumed, the
remaining supply is sourced from MacLeods Pharmaceuticals at a cost of $0.50 per capsule. This
dramatic price variance, coupled with the inability to predict which supplier’s product they will receive,
can cause a project site to face a severe budget shortfall. Information gathered from multiple projects
indicates that it is not unusual to submit a request to IDA assuming that the Lilly cycloserine will be
available, only to receive a quotation that includes MacLeod’s cycloserine and is significantly costlier
than anticipated; in the case of larger projects the difference can range in the hundreds of thousands of
dollars for sizable shipments. Projects routinely submit large annual orders to IDA along with a proposed
delivery schedule; however, product availability, quality-assurance procedures, national registration and
customs issues (discussed further below), packing, and document preparation often result in delivery
delays. Projects routinely operate with minimal supplies and are often forced to alter or suspend patient

enrollment to correspond to the available supply of drugs.**
3.2 Prequalification of second-line anti-TB drugs has been slow at WHO

There are only two second-line anti-TB drugs that are prequalified by the WHO Prequalification Program
and only 17 products for TB in total. In contrast, there are 62 antiretroviral agents and 33 medicines pre-
qualified for HIV/AIDS-related diseases.*’ This discrepancy likely results from the attractiveness of the
high-volume HIV/AIDS-drug market to suppliers. In addition, the international commitment to funding
for HIV treatment in developing countries has been more robust than that for TB, at least until recently.
More recently, the Prequalification Program has reported having made an effort to prequalify second-line
anti-TB drugs, but the response from both EDM and potential suppliers has been disappointing, for
reasons that are somewhat unclear. Some suppliers complain that the prequalification program is slow and
bureaucratic, and that it does not effectively engage with manufacturers on the level required to encourage
improvement of production standards to international levels. There may be evidence to support this
complaint. All GDF-approved second-line drugs have been approved by other Stringent National
Regulatory Authorities, such as the FDA, yet only two of these products are WHO-prequalified. With
financial support from The Bill & Melinda Gates Foundation, the Prequalification Program has recently
added professional staff, but it will be a challenge for this approval process to keep up with the rapidly

increasing demand for second-line drugs in projects approved by the GLC.

Second-line drugs are widely available in MDR-TB-priority countries and only a small proportion of

these drugs are quality-assured. A Russian case study provided by the authors of Pathways to Patients, a
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2007 publication from the TB Alliance, estimates the value of the second-line drug market in Russia to be
$56 million. Only $6 million of this was to be financed through Global Fund grants and purchased
through the GDF. The remainder was to be financed by the federal budget in Russia and likely sourced
from domestic Russian pharmaceutical firms, none of which are prequalified by the WHO. Pathways to
Patients places a rough estimate of the size of the second-line drug market in China at $25 million.
Although the authors stress the difficulty of accurately estimating second-line drug sales in Russia and
China, the combined total for these two countries of more than $75 million represents roughly 8 to 10
times the value of quality-assured drugs sold to GLC projects in 2007. It will take a concerted effort by
international partners and national regulatory authorities in large, high-MDR-TB-burden countries to
facilitate and increasingly insist upon quality-assured products. These products typically will be more
expensive® and their introduction will threaten vested economic interests of local non-quality-assured

producers, but the patient outcomes will surely be improved.

Figure 9: WHO’s twenty-five priority MDR-TB and XDR-TB countries**®
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% The costs of quality-assured drugs may not always be more expensive, but international competition will
surely threaten profit margins for domestic producers. By way of example, the Russian Case Study for Pathway
to Patients notes that the cost of a second-line anti-TB drug regimen in the Tomsk project prior to GLC
approval ranged from $7,500 to $15,000 as compared to a cost of $3,500 for the regimens later purchased
through the GLC.
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National regulatory and legal barriers to procurement: the Case of Russia

As of 2003, the WHO determined that 62 percent of MDR-TB patients resided in three countries: Russia,
India, and China (see Figure 10)."*° This reality necessitates that the international TB community
institutionalize effective cooperation and compliance practices with national customs services of recipient
countries. The case of Russia is emblematic of the problems faced in importing quality-assured second-

line anti-TB drugs into individual national markets and warrants an in-depth analysis.

Figure 10: MDR-TB infections by Country, WHO Estimate (with confidence interval)
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Significant improvements in the economy of the Russian Federation in recent years have resulted in its
reassignment as an upper-middle-income country by the World Bank. This designation preceded the
announcement by World Bank president Robert Zoellick in October 2007 that Russia had changed its
World Bank status from that of borrower to donor, effective immediately. Despite the upward trajectory
of the Russian economy and increasing political willingness to contribute to, rather than receive money
from, international aid institutions, public health systems throughout the country continue to be deeply
flawed and underfunded. Of particular concern in Russia is the rise of TB in the post-Soviet period
(closely associated with economic crises and poverty) and the increase in incidence of MDR-TB (see
Figure 11 and Figure 12).
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Figure 11: TB notification rate and unemployment rate, Russian Federation, 1985-2006 (all jurisdictional entities)**
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In 2004, the province of Tomsk, located in western Siberia, began a five-year, USD 10.8 million GFATM
grant for management of TB and MDR-TB. One year later, the Russian Health Care Foundation (RHCF)
began its primary phase as principal recipient of a $88.1 million GFATM grant for the treatment of MDR-
TB in 20 provinces/territories. GLC approval was required for the disbursement of both grants, as

mandated by the GFATM grant agreements.
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In 2006, the Russian Federation changed the requirements for the importation of pharmaceutical products,
primarily in the sphere of registration procedures. Along with submission of additional documentation,
all manufacturing companies were required to have a physical representative office in the Russian
Federation. Despite the compliance of providers within required timelines, several factors turned these
procedural changes into life-threatening crises for hundreds of patients. Of particular concern was the

cessation of importation of quality-assured PAS sodium and PASER® (a gradual release formulation of
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para-aminosalicylic acid) for GLC-approved projects. This resulted in the interruption of treatment

regimens for hundreds of TB patients throughout the Russian Federation.

One factor contributing to this crisis was the lack of effective, timely communication between the federal
government, regional TB services, and international/national institutions. Earlier announcement of the
change in registration procedures (e.g. six months in advance), as well as higher drug ceilings for
importation as permitted by the Russian Federation’s Humanitarian commission, could have allowed for
projects to establish buffer stocks at their projects to prepare for potential cases of prolonged procedural
or legal obstacles to the importation of GLC-approved second-line drugs. Because the government of the
Russian Federation has not designated the MDR-TB crisis as an “emergency situation,” fast-track

importation of second-line medications has not been possible.

Another challenge faced in the Russian Federation is the importation quota established by the country’s
Humanitarian Commission (a semi-governmental organization, which must determine which
organizations seeking tax exemptions for importation qualify as “humanitarian” versus “technical”). The
quantities of drugs allowed to be imported are limited and must be determined at the start of each year,
when a project submits a dossier that is approved by the Humanitarian Commission. This prevents
projects from establishing a substantial buffer stock. More importantly, it also limits flexibility in
response to occasional donations or accelerated delivery dates. Russian projects have had to decline

offers of short-dated capreomycin because of quota limitations.

Although Russia has many second-line anti-TB drug suppliers (there are 10 suppliers of amikacin, eight
of kanamycin, five of capreomycin, 24 of ofloxacin, six of levofloxacin, one of moxifloxacin, 12 of
prothionamide, four of ethionamide, and four of cycloserine), none are prequalified by WHO."? Russian
registration and importation regulations are strict, and consequently it is difficult to find suppliers that are
both approved by the GDF and registered in Russia. This often limits Russian procurement to a single
supplier and in some cases, a single production facility. For example, Eli Lilly’s capreomycin is
registered in Russia, but only the product produced at the company’s German facility is approved,;
capreomycin produced by Eli Lilly in the United States or Hungary cannot be imported into Russia.
Matters are often further complicated by the fact that drug importations by organizations not designated
as “humanitarian” (e.g. the Russian Health Care Foundation) face even stricter rules and are often not able
to import non-Russian-labeled or short-dated drug stocks. Shipments from IDA have been returned for

these reasons and other paper-work issues.
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The lesson drawn from the experience in Russia is that some of the larger nations have well-developed
regulatory institutions that govern the importation of medicines and the use of medicines within their
borders. It is crucial that the GDF and the procurement agent are extremely well-informed regarding
customs documentation and shipment preparation requirements for each country. Since the role of both
entities is to ensure that drugs are successfully imported by TB programs, mechanisms must be created so
that predictable delays and complications in the customs service are avoided, and that changes to national
policies are monitored and anticipated. Also, sustained political action will be required to encourage
Russia-based producers to enter the WHO/EDM prequalification system and thereby ensure a long-term

in-country supply of quality-assured second-line drugs.

4 DRUG SUPPLY AND ENGAGEMENT OF DRUG MANUFACTURERS IN MDR-TB RESPONSE
4.1 MDR-TB projects working outside the GLC initiative

As described above, a large global proportion of patients receiving MDR-TB treatment do so outside of
the GLC mechanism. Countries reported to the WHO that they treated an estimated 36.4 thousand
patients outside of the GLC system in 2007 and that they will similarly treat 34.7 thousand patients in
2008. Countries like Brazil and South Africa have treatment policies that differ from WHO guidelines
and strict policies about second-line anti-TB drug purchasing that require them to use local

manufacturers. The case of Brazil is illustrative of the drugs-related issues faced in these countries.

Country Profile: Brazil

The Brazilian National TB program has no formal ties to the GLC initiative for procurement. Rather,
Brazil has implemented a largely self-contained system of drug production, allocation, and tracking for
second-line drugs. The program currently receives institutional support and financing from the Brazilian
government and USAID.

A network of public research and production facilities produces a majority of drugs, though on occasion
public labs have experienced delays up to 6 months in providing product to the system. Private Brazilian
anti-MDR-TB drug manufacturers often provide quicker emergency responses to drug shortages, as they

are largely unencumbered by procedural government restrictions.

By law, the Brazilian TB system maintains a buffer stock of 25 percent of total anti-TB drugs in

circulation at the central Helio Fraga facilities, which are solely responsible for second-line drug storage.
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Strict purchasing regulations apply in Brazil, resulting in a TB system that only utilizes the international

drug market as a last resort, after all public and private domestic options have been exhausted.

In 2007, the Brazilian TB community commissioned quality screening for dozens of samples of state-
produced anti-MDR-TB medications. According to data from this evaluation, 36 samples representing 14
different products, 10 different active ingredients, and 11 different producers were collected during the
first phase of the National Program for Quality Testing of Essential Medicines (Proveme). In total, 35
samples were analyzed, of which 22 were approved (63 percent) and 13 were considered non-satisfactory
(37 percent). Of these 13 samples, seven were found with labeling non-conformities (20 percent) and six

did not meet product quality standards (17 percent).'*®

This investigation suggests that quality control is an crucial issue, even in a highly-developed, largely
self-sufficent national MDR-TB program. The fact that Brazil is actively investigating the quality of the
medications in its system is an encouraging sign, though other national programs may not be so

transparent.
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4.2 Available drug supply through GLC initiative

All second-line anti-TB drugs approved for use at GLC sites are currently off patent.® The following

chart displays prices for available second-line drugs through the Global Drug Facility (GDF), available to

GLC-approved projects:

Table 2: Second-line anti-TB drug (with pricing) available through the GLC mechanism (2007)

Unit

A Pills/ . Avg. cost per GDF-approved WHO
Product Description Vials/Kits (PS;;) Pill/Vial/Kit | manufacturers | Prequal?
Amikacin 500 mg /2 mL 10 $15.10 $1.51 Medochimie NO
injectable vial Pharmaceuticals
Capreomycin Powder for 1 $3.21 $3.21 Eli Lilly NO
(A) injection - 1
gram vial
Capreomycin Powder for 1 $1.07 $1.07 Eli Lilly NO
(B) injection - 1
gram vial
Cycloserine (A) | 250 mg capsule | 100 $50.96 $0.51 MacLeods YES
Pharmaceuticals Ltd.
Cycloserine (B) | 250 mg capsule | 100 $14.12 $0.14 Eli Lilly NO
Ethionamide 250 mg tablet 100 $10.21 $0.10 MacLeods YES
Pharmaceuticals Ltd.
Kanamycin Powder for 50 $26.50 $0.53 Panpharma NO
injection - 1
gram vial
Levofloxacin 250 mg tablet 100 $4.00 $0.05 MacLeods NO
250 Pharmaceuticals Ltd.
Levofloxacin 500 mg tablet 100 $6.98 $0.07 MacLeods NO
500 Pharmaceuticals Ltd.
Ofloxacin 200 mg tablet 100 $3.49 $0.03 MacLeods NO
Pharmaceuticals
Ltd.
PASER 4 gram granules | 30 $59.10 $1.97 Jacobus Pharma NO
sachet Company Ltd.
Prothionamide | 250 mg tablet 100 $16.00 $0.16 Fatol Arzneimitel | NO
Moxifloxacin®™* | 400 mg tablet 1 $5.93 $5.93 Bayer NO

Pharmaceuticals

Source: Stop TB™>

® Moxifloxacin, which has been recommended in the 2008 version of the WHO guidelines for the programmatic
management of drug-resistant tuberculosis as a newer-generation fluoroquinolone for use in certain groups of
patients, is still protected by patent in some countries until 2011.

4 Although these drugs have not completed the process for prequalification through the WHO, they are
approved by stringent drug authorities, and can therefore be offered for sale by the GDF.
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4.3 Incentives and disincentives for entry into the second-line anti-TB drug market

Shortly after the GLC’s launch in 2001, authors Gupta, Kim, Raviglione, et al. argued in Science that
there were four distinct advantages for manufacturers who would enter the pooled GLC procurement

system:**®

1. Involvement with the GLC process represented a chance for a manufacturer to display
commitment to increasing access to critical therapies in developing countries. It also can build a

unique, high-profile international relationship for smaller manufacturers.

2. Participation in the GLC initiative would assure proper use of a manufacturer’s drugs and would

not result in the creation of significant further resistance.

3. The GLC and the GDF would provide institutional support for the registration and importation of
drugs; since they would be provided through a WHO mechanism, it would not require the

payment of national tariffs and duties.

4. Industry benefits from single-source demand, which allows for manufacturers to adjust facilities
and production capacity for scheduled long-term production, rather than responding to irregular

orders from particular projects.

Advantages (1) and (2) are difficult to measure (and therefore difficult to dispute) though they appear
self-evident. Advantage (3) has generally proven true with regards to tariffs and duties, although some
programs have experienced difficulties with tariffs and duties and there have been problems that persist
on the part of the procurement agent, the GDF, and national governments in coordinating timely
preparation of required documentation. Advantage (4), which predicts stable, reliable forecasting for
manufacturers through the GLC initiative, proves to be the least true of the four advantages over the past
seven years; only now are more sophisticated forecasting systems being designed at the GDF to

strengthen the existing ad hoc ordering system inherited from the early days of the GLC initiative.™’

Many manufacturers of anti-MDR-TB drugs based outside of North America and Western Europe have
not been overly eager to participate in the GLC Initiative, as they have existing, often lucrative contracts
with their national TB programs. It is fair to assume that some of these manufacturers are not subject to
quality control or quality assurance at the level required for prequalification by the WHO. The issue is
exacerbated by the fact that with the small number of patients being treated under the GLC initiative,
there is little financial incentive for manufacturers to undergo the arduous task of WHO Prequalification.

Currently, due to high production costs, inaccurate forecasting, and concessional pricing, even companies
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who are already providing drugs to the GLC Initiative report having limited motivation to stay involved
purely for the purposes of profit generation. The companies involved further report that regardless of a
second-line anti-TB drug’s profitability (which if it exists, is often modest, according to industry

158 use of company facilities for second-line drug production typically does not maximize

interviews),
profit generation. Furthermore, no entity exists to assume risk and absorb financial losses from incorrect
projections. For this reason, expansion of the number of patients treated under the aegis of the GLC
initiative and expansion of the GDF buffer stock to 5000 patients are particularly important to convince

manufacturers to stay in the market.

As discussed earlier, another disincentive to participating in the GLC Imitative and WHO Prequalification
is that some countries (e.g. Brazil, China, Korea, India, Russia, and South Africa) have local
pharmaceutical industries and robust national markets for second-line drugs. Private market sales of
second-line drugs are significant in most countries and have increased substantially in the last three years.
For example, preliminary survey data on private-sector sales in MDR-TB priority countries show that
sales of second-line drugs used solely for TB, such as prothionamide, rose dramatically in China (up 73
percent) and Russia (up 338 percent).”® In China, seven different suppliers, none of whom were quality-
assured, accounted for these private-market sales of prothionamide; 12 separate suppliers sold the drug in
Russia, one of whom sold quality-assured product but accounted for only two percent of total volume.
Quantities of second-line drugs sold in the private sector were sufficient to treat many more MDR-TB
patients than the countries had enrolled in GLC projects, by significant factors: sales of prothionamide in
China were adequate for more than 3,500 MDR-TB patients and the country has a GLC project that is
projected to enroll 354 patients; sales of the drug in India would have treated more than 1,800 patients,
nine times more than the 200 patient in India’s GLC project. Data on sales of second-line drugs used for
indications other than TB are still more impressive. Private-sector sales of ofloxacin in India, for
example, would have treated more than a million MDR-TB patients last year; there were more than 100
suppliers selling the drug, few of whom are quality-assured. So there are substantial and efficient markets
throughout the world for second-line drugs, but the market for quality-assured second-line anti-TB drugs

appears not to be one of them.

If a majority of the manufacturers of second-line anti-TB medications in key high-burden MDR-TB
countries could be brought in to the prequalification program, the shortfall of drugs for GLC projects
could be addressed while simultaneously guaranteeing that the drugs supplied to NTP in high-burden
countries would be of demonstrably superior quality. Pharmaceutical company executives and

governmental health authorities are both positioned to make decisions regarding this possibility.
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The dynamics of the second-line anti-TB drug market could change in coming years. From all
indications, the sales of second-line drugs—quality-assured or not—will continue to grow considerably.
Evidence from GLC applications and reports to WHO of patients already on treatment indicate that public
market purchases of second-line drugs will continue to increase rapidly and it is likely that private market
demand will as well. Demand for second-line drugs will expand with the increasing availability of
international financing for poorer countries that have significant MDR-TB burdens (e.g. through
GFATM, UNITAID, and possibly PEPFAR). Very recently, demand was also bolstered by UNITAID
financing for a buffer stock of second-line drugs for up to 5,000 patients, to be purchased by the GDF.
This last development is particularly significant in the short term, in that it creates well-characterized,
firm, and immediate demand for quality-assured second-line drugs (for more than half as many patient
regimens than the market supplied all of last year), subject to none of the delays and uncertainties that

have always characterized this small, peculiar, and idiosyncratic market in the past.

These changes in the market for quality-assured drugs will take some time to be understood by national
and international market participants because up until now, the market for these drugs has been so small,
so strictly controlled, and limited to such a small number of approved suppliers. The sooner suppliers of
second-line drugs understand the changing dynamics of the market, the more inclined they will be to
incur the upfront expense of having their products quality-assured. The more readily national
governments and other purchasers of second-line drugs are able to access quality-assured drugs, the more
likely they will be to insist upon them for their patients. WHO, GLC, and the GDF could take some steps
to facilitate mechanisms and improve incentives for suppliers and purchasers of second-line drugs. In so
doing, they could catalyze a virtuous cycle wherein the supply and the demand for quality-assured drugs

both increase as the overall market continues to expand.
4.4 New therapies for MDR-TB

Given the market realities surrounding the second-line anti-TB drug market, it should come as no surprise
that the emergence of drug-resistant disease as a public health concern has not resulted in a proportional
response from pharmaceutical companies in research and development. No new treatment breakthroughs
have been made available to patients in decades, despite progress in the laboratory. According to the
Treatment Action Group, $120 million was spent for anti-TB (including MDR-TB) drug development in
2005 worldwide yet the total invested in clinical trials was no more than $20 to $30 million."® If
successful, human trials currently underway which aim to shorten the duration of first-line therapy could
eventually decrease incidence of drug-resistant disease, though the likelihood of any of these compounds

reaching the market by 2010 has been estimated at less than 5%.'%
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Compared to first-line drugs, the development of second-line therapies offer comparative advantages and
disadvantages. As Glickman et al. assert in Seminars in Respiratory and Critical Care Medicine, “for
MDR- and XDR-TB, the target product profile might pose a somewhat lower ‘bar’ because the currently
available drugs are less effective, have more associated adverse effects, and are significantly more
expensive.”** While this is promising for patients with MDR-TB, various factors including the
extremely long treatment period for MDR-TB patients, the multi-year follow-up that is required, and the
concurrent medications given in the current standard of care that can obscure the effect of new therapies

all make testing new drugs on MDR-TB patients less attractive.'®®

However, the relatively large number of MDR-TB patients being treated by GLC-approved projects
creates a new possibility for clinical trials where none existed previously. As Mitnick et al. points out,
“for the first time in 30 years, several new drug classes that hold promise for MDR-TB treatment are
under development,” and “the expansion of MDR-TB treatment programs provides the settings in which
trials can be implemented... Four elements are needed to make MDR-TB treatment trials a reality:
money; additional work on the drug pipeline; rigorous, interdisciplinary preclinical work on individual

agents and regimens; and an understanding that TB clinical trials need not be a zero—sum endeavor.”***

Aside from the availability of sites for clinical trials, a debate is currently underway regarding the cost
and likelihood of development of major new TB therapies. Glickman et al. assert that “achieving 95%
confidence of at least one new tuberculosis drug will take 12 years and costs will approach $400
million.”*®® Andrew Farlow of Oxford University challenged this claim, putting the figure (using
Glickman’s transition probabilities) at $136.75 million.®® Regardless, the outlook for new therapies is a
complicated picture which demands continuing commitment from policy-makers, researchers, research

funding agencies, and the pharmaceutical industry.

Recently there has been some consensus among stakeholders to marshal resources and political will to
provide capacity for clinical trials of new MDR-TB therapies. In June 2008, representatives from NGOs,
governments, donors, the pharmaceutical industry, and academia met in Cambridge, Massachusetts*®” and
declared the formation of a new initiative called RESIST-TB, whose aims are: to conduct priority clinical
trials that test strategies in adults and children to prevent drug-resistant TB; to shorten and improve
treatment for drug-resistant TB; to mobilize the resources needed for these trials; to build the capacity of

trial sites; and to ensure that these efforts complement those of other groups.
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4.5 Governmental health authorities and high quality second-line drugs

As of summer 2008, the majority of high-burden countries are working outside the GLC initiative to
provide most or all MDR-TB treatment to their citizens. The spectrum of engagement varies from very
limited involvement (e.g. South Africa), to some involvement (e.g. China and India), to significant
involvement (e.g. Russia). Regardless of the level of involvement, drugs of unverifiable quality produced
by local industries should surely be a major focus of concern as MDR-TB continues to spread apace in
those nations. The financial benefit of buying drugs of questionable quality will be outweighed by the
problems associated with a growing population of MDR-TB patients and of those with higher-spectrum
resistance (e.g. XDR-TB). This could result in governmental health authorities urging or financing their
national manufacturers to go through WHO Prequalification for the sake of its citizens’ health, or
initiating the process to have its own regulatory authority deemed stringent (as has been done in South
Africa-MCC). The outcome in either case would be higher-quality drugs manufactured in high-burden
areas. The GLC initiative/GDF and WHO Prequalification could assure that its capacity to provide
second-line anti-TB drugs to participating projects are increased by assisting manufacturers through the
process early on in return for agreements of supply at a reduced price for some period of time after

approval.
4.6 Manufacturers in high-burden countries

There are reasons to expect that manufacturers of second-line drugs in high-burden countries may become
more amenable to GLC involvement in the future. Producers in these countries operate in fundamentally
different business environments than their North American and Western European counterparts, but
significant state intervention in the pharmaceutical industry does not necessarily result in security for
these companies; often the opposite is true. Profit-margin regulations and price caps in countries like
China and India change regularly, and as a result many of their companies have expressed interest in
selling their products internationally to diversify their revenue streams.*®®*®° Indeed, China and India are
presently working together to streamline the production of raw materials for ailing pharmaceutical

companies in India that are languishing under the price-control regime.'”
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Public-Public Partnership: Eli Lilly Technology Transfer for Capreomycin and Cycloserine

American pharmaceutical company Eli Lilly and Co. developed capreomycin (Capastat®) and
cycloserine (Seromycin®) in the 1950s and early 1960s, and has been the leading global producer of
these drugs. Since the inception of the GLC in 2000, Eli Lilly has undertaken a philanthropic effort to
provide concessionary-priced second-line drugs to GLC-approved programs. In 2006 alone, 1.2 million
capsules of cycloserine and 280,000 vials of capreomycin were provided (a large proportion at a discount)
to the GLC initiative.'™ Additionally, Lilly introduced another innovative philanthropic initiative in the
form of production technology transfer to high-burden countries.!”? This was done in the context of

Lilly’s desire to eventually withdraw from the MDR-TB market.'”

At the time of transfer, capreomycin
was a non-patented monopoly drug. Cycloserine had been approved by the WHO Prequalification
Program for production by Macleod’s of India, though it is sold at a significantly higher price by that

producer.

The transfer provided manufacturers with the necessary knowledge and manufacturing technology
required to produce the active pharmaceutical ingredients (APIs) and final products. Lilly committed to
purchase equipment, upgrade facilities, and provide training in business management and Good
Manufacturing Practices (GMP) for selected partners. A pharmaceutical company in each of the four
highest-burdened countries was selected based primarily on its willingness to supply the drugs to the GLC
at a negotiated rate. SIA International (Russia), Aspen Pharmaceutical (South Africa), Hisun
Pharmaceutical (China), and Shasun Chemicals and Drugs (India) were selected to take part in the
process. All partners contributed financially to the initiative and agreed to supply the drugs to the GLC

with a maximum of 20 percent profit margin.'”

Aspen sold its first batch of cycloserine to Botswana in 2005, while the new facility was under
construction. Currently, the factory is at full capacity (it is designed to manufacture 4 billion capsules
annually) and is assuming Lilly’s share of cycloserine production for the GLC initiative. Its production of
cycloserine had been approved by South Africa’s regulatory body, Medicines Control Council (MCC),
now considered a stringent drug authority (though it is not a retroactive consideration and Aspen must
still complete its WHO Prequalification application). It has additionally received GMP certification from
the WHO and all associated parties predict that full-scale production of capreomycin by Aspen should be

possible by the second quarter of 2009.17
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According to Lilly representatives, the difficulties arising from the complex production of cycloserine and
capreomycin were exacerbated by poor forecasting of need, both by the WHO at the partnership’s

inception in 2003 and by the GLC initiative in the years following.'"

5 REDEFINING THE PARADIGM OF THE GLC MECHANISM

Although the GLC “pilot project” era officially ended with the change in WHO treatment guidelines for
MDR-TB patients in 2006, the GLC initiative is still functioning with “pilot project” procurement
mechanisms and policies. Changes in both operating procedure and logistics could significantly enhance

the supply and demand of quality-assured second-line drugs.

In the pilot project era of the GLC, the demand for quality-assured drugs was small; this is clearly no
longer the case. Drugs could only be accessed through a single procurement agent, which is still the case:
projects purchasing second-line drugs with financing from GFATM or UNITAID are required, by the
terms of the grant, to have GLC approval and to use only the GDF and its procurement agent. As the
market has expanded rapidly, it has outgrown the capacity of a single procurement agent and for many
second-line anti-TB drugs, a single quality-approved manufacturer. Experience has shown that it is no
longer practical to require all GLC projects to purchase second-line drugs only through one procurement
agent and indeed some countries are prohibited by law from purchasing from a sole, pre-determined
source. The GFATM and UNITAID will certainly continue to insist that their grant funds be used only
for the purchase of second-line drugs that are quality-assured, but they are not likely to long maintain
their requirement that recipients use a single procurement agent, especially if the procurement agent is
unable to procure and deliver the second-line drugs in a timely and consistent manner over an extended

period of time.

Through some modification in the way it operates, the GDF could strive to become the most attractive
supplier of second-line drugs in the market—on pricing and supply logistics—becoming the option that
GLC projects want to use. A first step would be for the GDF to move as expeditiously as possible to
retain more than one procurement agent to act on its behalf. This would provide the GDF with a choice
of procurement agents; it could award contracts based on the ability of agents to fill orders most
expeditiously and to take advantage of regional capabilities and relationships. Through this approach,
another major advantage will have been secured: the GDF will become the largest and most consistent

purchaser of second-line drugs. If it can maintain a buffer stock of second-line drugs for up to 5,000
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patients, the procurement of those drugs will give it pooled procurement advantages and market pricing

power over and above discounted prices it obtains through its role as the GLC-procurement mechanism.

In order to open the market to alternative procurement strategies, the GLC could take the additional step
of separating GLC approval from the requirement to purchase only through the GDF and its procurement
agent; instead, it could require that all GLC-approved projects purchase quality-assured drugs. This
would open the door for GDF and other international partners to create criteria for “quality-assurance”
(drawing from WHO Prequalification requirements as well as those of Stringent National Regulatory
Authorities and agreements governing their operations) that could be used by countries who choose to

open drug purchases to tender.

By both expanding the number of its own procurement agents and expanding the ability of countries to

purchase quality-assured second-line drugs on their own, the GDF would strengthen the following areas:

1. Logistics. The GLC/GDF will have responded to the logistical problems, which now cause so
much concern, by establishing a limited number of procurement agents to operate in various
regions of the world and who will likely respond more efficiently to increasing demand and be
better equipped to resolve the types of registration and customs obstacles which delay the

delivery of second-line drugs.

2. Pooled Procurement. The GDF will retain access to information on all purchases of second-line
drugs for GLC projects, can assist regional procurement agents in pooling purchases, and can

increase the size of orders for projects as it fills its own UNITAID-funded buffer stock.

3. Negotiations with quality-assured suppliers for preferred pricing. The GDF can keep the
responsibility of negotiating standard, preferred pricing for all regional GDF procurement agents,
while allowing the procurement agents to purchase quality-assured second-line drugs on better

terms if available.

4. Preferred pricing. If the GDF is the major high-volume purchaser of quality-assured second-
line drugs (through its procurement agents) it would be unlikely that many countries (except
perhaps the largest) would garner better terms from manufacturers. For countries that require
multiple bid-procurement processes, GDF’s regional agent could submit a bid as one of many
potential suppliers to the country. It is likely, backed-up by access to the GDF buffer stock and

pre-negotiated GLC prices, that the GDF agent would win the majority of contracts.
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6 RECOMMENDATIONS

6.1 The WHO and international partners should take immediate and rapid steps to increase the
number of manufacturers of quality-assured second-line anti-TB drugs. A mechanism needs to be
developed to make these drugs available at pre-negotiated prices to programs purchasing via the
GDF and through direct-purchase by countries. Specifically, this means having the GLC uncouple the
important emphasis on quality-assured drugs from the mode of purchase. Countries should be able to
purchase second-line drugs however they choose, as long as they use quality-assured products as
specified on a list of GDF-approved suppliers. In order to remain competitive and address some of the
shortfalls in the current system, the GDF should increase the number of procurement agents available to
countries participating in the GLC initiative. This would allow the system to take advantage of regional
competencies such as knowledge of local manufacturers and understanding of national
customs/regulatory rules. Lastly, WHO should define their quality-assurance criteria along the lines
likely to be adopted next month by the GFATM and create a system to monitor that the criteria are being

followed.

6.2 The GDF should create a tiered system of approval for manufacturers of second-line drugs
who are in the WHO Prequalification Program. Large countries operating within the GLC
initative should be allowed to purchase second-line anti-TB drugs from domestic manufacturers
who have entered the WHO Prequalification process. In the current system, manufacturers are unable
to sell their products unless they are prequalified by WHO or have prequalification from a Stringent
Regulatory Authority. Manufacturers who are in the process of WHO Prequalification are unable to sell
their products even though they may be very close to full approval. A tiered purchasing approach—
where manufacturers who commit to completing the WHO process can sell their products under certain
circumstances and with stringent batch testing—would act as an incentive to manufacturers to enter the
WHO process, increase the number of qualified manufacturers who can sell drugs through the GLC
initative, and alleviate the global shortages experienced with some second-line drugs. This would
increase competition and lower price (as mandated by UNITAID funding). Criteria for participation in
such a system would have to be developed along the lines of the tiered system that already exists for first-

line TB drugs.
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6.3 The GLC initiative and the GDF should institute a reliable and transparent system for
guantification of demand for second-line drugs. The GDF should expedite its ongoing efforts to
develop a comprehensive system of needs projection that takes into account projects' patient enroliment,
capacity, and GFATM grant disbursements. The expertise needed for this effort is available; private
industry experts, logistics consulting firms and non-governmental organizations (e.g. Management
Sciences for Health) are qualified to assist in needs projection and in creating systems to track
medications from the point of production to the point of consumption by the patient. This will not only
help countries know when they are going to receive their drug orders, but will allow manufacturers to

estimate the future market.

6.4 The GDF should maintain a second-line anti-TB drug buffer stock (at minimum, enough to
treat 5,000 patients) in order to facilitate rapid delivery of drugs to programs (less than one month).
The GDF has recently received funding from UNITAID for a 5,000-patient buffer stock of second-line
drugs. Orders for this stock should be placed independent of orders from projects and should be
specifically targeted at encouraging new manufacturers to enter the market. The presence of a buffer
stock will also reduce waiting time for drugs to less than two weeks rather than the current three to six

months.

6.5 There should be a global effort to increase the options available for treating MDR-TB and
XDR-TB, by optimizing current regimens and by developing at least three new anti-TB drugs.
Increased TB clinical trial capacity needs to be created, and mechanisms developed to fast-track
new anti-TB drugs through the regulatory process. Current therapies for MDR-TB and XDR-TB are
woefully inadequate: the treatment takes two years, throughout which patients face numerous medication-
related adverse events. These regimens need to be optimized so that adverse events are minimized. New
therapies targeted specifically to M. tuberculosis need to be developed and mechanisms for fast-tracking
regulatory approval of promising agents need to be worked out with regulatory agencies. Increased

clinical trials capacity for novel TB treatments must be developed simultaneously.

Page 61 of 88



SECTION IV: MDR-TB TREATMENT DELIVERY

1. INTRODUCTION

2. SHIFTING THE PARADIGM FROM “PILOT” PROJECTS TO AN INTEGRATED STRATEGY
3. ADDRESSING THE MDR-TB TREATMENT IMPLEMENTATION GAP

4, EXPANDING MODELS OF CARE

5. RECOMMENDATIONS

1 INTRODUCTION

According to the recent WHO/IUATLD survey of global drug resistance, the global burden of drug-
resistant TB is significant and growing very quickly. Although early intervention with appropriate and
aggressive second-line drug regimens can result in cure rates over 75 percent, MDR-TB diagnosis and

treatment programs have not even begun to keep pace with the epidemic.'’"*78179180

At the country level, the growing problem of drug-resistance is unwelcome by most NTPs, many of
which are still struggling to control drug-sensitive TB. Spurred by the rapid increase in MDR-TB and
XDR-TB observed globally, programs are trying to come to terms with their drug-resistant TB epidemics.
Treatment of drug-resistant TB, however, is expensive and complex: patients require 18 to 24 months of
therapy with four to eight medications, including daily injections for at least six months; treatment is
fraught with numerous adverse events which require additional management. Most national TB programs
are ill-equipped to provide the necessary services for management of

MDR-TB/XDR-TB.* In some cases, the required clinical and laboratory expertise may not even exist
within the public sector; in many countries, human resources for the actual delivery of care and systems
of care delivery themselves are lacking. All of this is exacerbated by weak health systems in many

182,183,184,185

settings and by the challenges of delivering treatment to poor and marginalized patients who

often face many social and economic barriers to receiving adequate care,'8%187/188.189.190,191.192

Page 62 of 88



The area of treatment delivery is complex and broad, and this paper does not fully address all relevant
aspects of care delivery. Rather, the purpose of what follows is to highlight important factors that may

have an effect on the rate and nature of MDR-TB treatment scale-up, and to offer some targeted solutions.
2 SHIFTING THE PARADIGM FROM “PILOT” PROJECTS TO AN INTEGRATED STRATEGY

When drug-resistance was identified as a major global problem in the mid- to late-1990s, it was initially
considered an additional intervention that countries could choose to implement, if needed, in their TB-
control strategies. Because of the belief that drug-resistant TB would disappear as DOTS programs
improved and the worry that MDR-TB treatment (at that time called “DOTS-Plus”) would draw important
financial and human resources away from DOTS programs, a false dichotomy emerged between the
programmatic management of drug-susceptible and drug-resistant TB. For a long time, countries were
advised by the WHO and other international partners to focus primarily on drug-susceptible TB. This
resulted in a lack of integration of drug-resistant TB treatment into national programs and, as evidenced
by findings from the recent WHO/IUATLD global drug-resistance survey, had profound effects on the
epidemiology of TB.** In 2006, the Stop TB framework called for the integration of drug-resistant TB

treatment as part of national TB-control strategies.

As discussed previously, the GLC initiative was formed in 2000 with the aim of providing concessionary-
priced quality-assured second-line drugs to MDR-TB treatment pilot projects.'** The idea was to
maintain a high standard of programmatic vigilance in order to prevent the emergence of super-drug-
resistant strains of TB. Initial pilot projects in Estonia, Latvia, Peru, the Philippines, and Tomsk (Russian
Federation) were quite successful and yielded cure rates of 77 percent among new cases of MDR-TB and
69 percent among previously treated cases of MDR-TB patients.**>'%*9"1% Recent data suggest that the
MDR-TB epidemics in Estonia and Latvia—both of whose pilot projects offered universal access to
MDR-TB treatment—might in fact be leveling off.**

The WHO’s Global Plan to Stop TB: 2006-2015 established a set of treatment targets for 2015, including
the treatment of 800,000 patients with MDR-TB.?® With the XDR-TB outbreak in the Republic of South
Africa in 2006, a two-year emergency plan called for an aggressive revision of the 2015 targets to include
“universal access” by 2015 (equating to nearly 1.6 million patients) and for the treatment of 134,000
individuals by the end of 2008. However, because just over 40,000 patients have been approved for
treatment in GLC projects to date and a smaller number have actually received treatment, it is unlikely

that this goal will be met.
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One of the main problems has been the integration of MDR-TB care into national TB-control strategies.
The dichotomy between drug-susceptible and drug-resistant TB created by early policies, coupled with
the current approach to drug-susceptible TB—using Category | then Category Il, etc.—has resulted in
lukewarm commitment on the part of some global partners to MDR-TB scale-up and mixed messages
reaching programs, leaving some countries confused as to how to proceed. The XDR-TB outbreak
changed some of these dynamics, but still many countries report being advised not to include MDR-TB
treatment until they have a fully functioning DOTS program. Because the disease is airborne, this
approach has resulted in a growth of MDR-TB in many settings and the unnecessary deaths of countless

patients.

Since the GLC is the gatekeeper both to concessionally-priced second-line drugs and to the release of
GFATM and/or UNITAID funding, programs are required to use the mechanism. Although the GLC is
not charged with the task of global scale-up of MDR-TB treatment, many observers perceive the GLC as
part of the scale-up bottleneck; in some countries, it is referred to as the “red-light committee.” This,
however, is not the case: projects are rarely rejected as the process is designed to assist any interested
project in improving its program to the point of GLC approval. Because of the iterative process that the
GLC undertakes with each application, approval time (from time of submission to full approval) can take
months even for a few patients. Eventually a small cohort of patients is permitted to begin treatment
while the TB program increases its capacity for program expansion. GLC consultants visit programs
regularly for monitoring, evaluation, and the provision of technical assistance. It is during these visits,
often conducted yearly, that further program expansion can be recommended. Therefore, the “bottleneck”
lies in the very process of ensuring the integrity of projects and their ability to safely deliver MDR-TB

treatment.

Because many countries lack the necessary infrastructure for MDR-TB treatment, nearly all projects are
approved as part of a limited effort in a country—a “GLC pilot project.” The justification for pilot
projects is that they allow clinical and programmatic experience to be gained and epidemiological data to
be collected in preparation for scale-up of a larger, national program. While the reason for the pilot
project approach is obvious—to prevent the emergence of broad-spectrum anti-TB drug resistance
resulting from poorly delivered MDR-TB care—its most serious flaw is that it does not address the
epidemiological reality of a rapidly spreading, airborne illness. Early diagnosis and effective treatment of
MDR-TB patients is not just good clinical care—it is also a public health intervention that prevents many
new cases. As the recent global MDR-TB surveillance report has shown, treating a small fraction of
known MDR-TB cases does nothing but ensure that the number of MDR-TB cases will continue to

increase. Sadly, only five GLC projects—Estonia, Latvia, Lesotho, Nepal, and Peru—currently offer
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universal access to MDR-TB treatment, a far cry from what one would expect given the current Stop TB

recommendations.

One of the reasons that WHO’s DOTS strategy for the treatment of drug-susceptible TB has been so
successful is that countries were encouraged to rapidly scale-up implementation and were given ample
assistance to do so. Despite the extra staffing requirements for the direct observation of therapy, the need
for quality-assured smear microscopy, and the management required for maintaining drugs stocks, the
project has been a resounding success. The same needs to be accomplished for MDR-TB. In order to do
so, the approach of the GLC toward projects has to shift from a “pilot project” mentality to one where full
integration of MDR-TB treatment in national TB-control strategies is the immediate and desired outcome.
At a time when GFATM money is available to countries facing MDR-TB/XDR-TB epidemics, waiting
for countries to have perfect DOTS programs before they can expand MDR-TB treatment risks losing an
important opportunity for program strengthening. MDR-TB treatment integration can bring additional
resources into cash-strapped NTPs, encourage renewed political commitment, and strengthen the capacity

of diagnostic services, clinical management, and case management.?*

With the current funding streams,
NTPs are now in a position to innovate beyond their current models of care, specifically addressing
barriers such as poor nutrition, lack of transportation, adverse event management, and social isolation, all
of which can have a bearing on improved management of both drug-susceptible and drug-resistant TB

disease.

In order to achieve the goal of full integration and universal access to MDR-TB care, the role of the GLC
initiative as a whole needs to shift away from a “pilot project” approach to one which encourages projects
to scale-up MDR-TB treatment as rapidly as possible, by facilitating solutions to implementation barriers.
This will require both a concerted effort on the part of the entire GLC initiative, the WHO, and
international partners, innovative approaches to the provision of technical and material assistance, and in

some cases, long-term on-site teams that can aid ministries of health with actual program implementation.
3 ADDRESSING THE MDR-TB TREATMENT IMPLEMENTATION GAP

Countries as diverse as Azerbaijan, Peru, Latvia, and Lesotho all emphasize the important role that
technical assistance played in the initial stages of their MDR-TB programs. They also note problems with
the technical assistance that they received, and report that the most useful assistance tended to be on-site

and long-term.

International consultants often spend limited time in each country, leaving a list of recommendations

specific to their narrow areas of expertise. Despite plenty of resources and trained field workers, some
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programs are unable to move forward: organizations disagree on how to collaborate or share facilities;
people disagree on who gets what role; groups disagree about how to divide the territory. These are
issues that consultants are not always prepared to mediate; even for those who are willing to mediate, it is

almost impossible to do so from outside the country after a technical assistance mission is completed.

The case of Lesotho, described below (p. 73), is illustrative. Because of local will and sufficient on-site
expert assistance, Lesotho was able to rapidly launch an MDR-TB treatment program that included a safe,
well-though-out plan to care for very ill patients in a hospital facility. Without the guidance and hands-on
interaction of technical partners, it is likely this would not have happened so rapidly. Similar experiences
were described in interviews with programs in Azerbaijan, Latvia, Tomsk, the Philippines, and Peru. The
major lesson from all these examples is that having intensive technical assistance— a very hands-on form
of technical assistance that we could perhaps call technical accompaniment—nhelps countries achieve

integration of drug-resistant TB management into their national TB-control strategies and programs.

While the GLC initiative has done its utmost to provide technical assistance to projects before and during
MDR-TB treatment implementation, there is limited capacity to engage with projects with the depth of
commitment required to fuel rapid scale-up. The GLC’s mandate is to approve projects based on their
applications and to provide guidance as to how they may improve their projects if needed. In many poor
countries, projects need ongoing training, help with their GLC application, help with their GFATM
application (to fund the project), help with program implementation, and ultimately, help in program
operations. Yearly visits from the GLC and other international advisory/monitoring boards have not
appeared to be enough to help countries expand programs and integrate MDR-TB treatment into their TB-

control strategies.

Given the profound gap in the estimated number of patients with MDR-TB and those who receive any
treatment—it is estimated that less than 50,000 of the almost half a million new annual cases receive any
treatment—solutions are urgently needed (see Figure 12). What is required is a mechanism for the
delivery of technical assistance and technical accompaniment based on a country’s need. An example of
this is a global health initiative similar to PEPFAR. Since 2004, PEPFAR has provided treatment to over
1.6 million patients in 15 focus countries, including 367,000 patients co-infected with HIV and TB (see
Figure 13). The example of PEPFAR suggests that appropriate diagnostic technology and access to
quality assured medications is not enough to ensure project implementation; rather, in order for a complex
health intervention to be successful in a short period of time, it requires: (1) sufficient resources; (2) an

implementation strategy; and (3) an on-site implementation mechanism.
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Figure 12: MDR-TB patients scheduled to receive treatment in WHO/GL C-approved projects and non-GLC projects

compared to the estimated number of patients who require treatment
(1000s of patients; 2004 to 2006; Source: WHO 2008)
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Figure 13: The number of individuals receiving antiretroviral treatment in PEPFAR’s 15 focus-countries®®?
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Addressing the MDR-TB program implementation gap is a complex problem because it requires health
system strengthening and the integration of often-vertical TB programs into broader health services.
Much knowledge on how to achieve this goal exists in some of the earlier GLC pilot sites, many of which
are now national programs. Achieving universal access to MDR-TB treatment will require a considerable
increase in the pace of patient enrollment in high-burden MDR-TB settings; in order to achieve this, the
TB community will need to look at its own achievements (e.g. GLC programs that have achieved nation-
wide expansion), as well as draw from the experience of other global health initiatives (e.g. PEPFAR,
Guinea Worm eradication, etc.). At the very minimum, the following are needed: (1) a mechanism for
using the lessons learned at the early GLC pilot sites and drawing on regional expertise to assist
programs/countries in rapid MDR-TB treatment expansion; (2) a system to provide long-term on-site
laboratory, programmatic, and clinical assistance and mentorship to national TB-control programs
through implementation agencies; (3) the participation of global health initiatives, such as PEPFAR, in
MDR-TB treatment expansion; and (4) the prioritization of MDR-TB treatment delivery (program
implementation) by large bilateral donors—such as the Canadian International Development Agency
(CIDA) and the United Kingdom Department for International Development (DFID)—and large global

health foundations such as the Bill & Melinda Gates Foundation.

4  EXPANDING MODELS OF CARE
4.1 Community-based models for MDR-TB treatment

There are significant differences in the way that countries treat patients with MDR-TB. One of the most

important differences is varying use of inpatient care.

When designing MDR-TB treatment programs, countries often turn to inpatient care for two reasons.
Firstly, many chest specialists are more comfortable with treating MDR-TB patients in the hospital, where
complicated regimens can be monitored closely for adverse events. This is particularly true in countries
of the former Soviet Union, which have a history of hospitalizing even drug-sensitive TB patients, but
also in many other countries, such as South Africa (which uses an ambulatory model for patients in
treatment for drug-sensitive TB but not MDR-TB). Secondly, as discussed above, many countries lack
sufficient ambulatory infrastructure—human and physical—to provide the complex treatment required for

MDR-TB, and therefore find it easier to launch hospital-based programs.
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In countries with a rapidly increasing numbers of drug-resistant TB patients, an emphasis on
hospitalization can become a serious bottleneck to scale-up. As hospital beds run out, clinicians create
waiting lists of patients who are already diagnosed with MDR-TB but cannot start treatment. While
waiting for a hospital bed, infected patients can transmit their disease to others and by the time they are
finally admitted, they may be seriously ill and at higher risk for treatment failure and death. Furthermore,
hospitalization at the beginning of treatment does not guarantee adherence until the end of treatment.
Patients who are discharged from the hospital may immediately default if adherence support is not

provided.

The advantages of an ambulatory model of care for MDR-TB are much the same as for drug-sensitive TB.
Ambulatory care allows patients to integrate themselves into community and family life and rejoin the
workforce. Many GLC-approved MDR-TB treatment programs have a strong ambulatory care
component using trained community-based workers, and some of the most successful have initiated
MDR-TB treatment on an outpatient basis in all but the most severely ill patients. Outpatient models of
care also decrease the problem of nosocomial transmission to other patients and staff within overcrowded,

poorly ventilated hospital wards.

At the Stop-TB Partnership’s MDR-TB Working Group meeting in Tbilisi, Georgia, in September 2007,
members endorsed a community-based approach for MDR-TB management as a way forward for NTPs.
As the next case illustrates, the challenges to achieving this goal are great and much needs to be done to

help countries make the important transition from inpatient to outpatient MDR-TB care.

Country Profile: Azerbaijan

Many countries are faced with difficulties in changing their models of care to allow for universal access
to MDR-TB management. Azerbaijan is an interesting example of a country primed for MDR-TB
treatment expansion, but which has faced many challenges along the way. In 1995, it was estimated that
drug-resistance among new and retreatment patients was not a significant problem; by the time the 2008
WHO Drug Resistance Survey data was published, Azerbaijan was found to have 22.3 percent MDR-TB

among new patients and 55.8 percent among retreatment patients.

Azerbaijan is an oil-rich country located in Southwestern Asia, bordering the Caspian Sea on its east and
sandwiched between Iran and Russia with European borders. It is home to 8.4 million people, evenly
divided between rural and urban areas. The country gained independence from the Soviet Union in 1991,

but it has been struggling with territorial conflicts, displaced people, and corruption since that time, with
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accusations of authoritarian rule. Gross Domestic Product is USD 6,476 (PPP) per capita and literacy
rates are almost at 100 percent. The most recent prevalence of HIV/AIDS is 0.1 percent and prevalence

of TB is 85 per 100,000 population per year, as of a 2005 estimate.?*

After the fall of the Soviet Union, the health care system remained a function of the state, but some
private institutions and providers emerged. Pharmaceuticals became privatized and unregulated, with 70
percent of the drugs on the market today being imported and only 5 to 10 percent is free of charge. In
1998 fee-for-service and informal payments began, accounting for 57 percent of healthcare costs. The
new payment schemes created a barrier to care for many. A 2001 survey found one third of households

could not access necessary health care services.”

In 1991, Azerbaijan faced a recurrence of TB. At the time, the country also faced a shortage of TB
medications, did not have a national reference laboratory, had limited managerial capacity, and no longer
offered tuberculosis-treatment training previously mandated by the former Soviet Union. In 1994 TB
prevalence in the prisons was almost 50 times the national rate and 24 percent of cases died. There were
about 25,000 people in prisons, where overcrowding, poor health, and other risk factors contributed to the
rapid spread and the high prevalence. In the civilian population, treatment was mostly provided by
private practitioners, many of whom were paid by pharmaceutical companies for each second-line drug
prescription they wrote.?® During this time, patients turned to self-treatment with intermittent supplies of

first- and second-line drugs from family members or other outside sources when possible.

The International Committee of the Red Cross (ICRC) helped set up the first DOTS program in the prison
system in 1995, treating over 300 patients in the central prison hospital. Despite strict compliance and
100 percent DOTS coverage in the penitentiary sector by 1998, many patients were found to be failing
treatment.”®® Studies later revealed that these patients were suffering from drug-resistant disease.??” 2%
DOTS was adopted as the national strategy by the Ministry of Health in 2005, after which the country
reported 100 percent coverage. Despite this coverage, treatment success rates among DOTS patients were

quite low because of increasing drug resistance.

Page 70 of 88




Figure 14: Treatment success among new and retreatment sputum-smear positive patients in Azerbaijan (1995-2006)
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It is likely that MDR-TB spread in Azerbaijan for a number of reasons: intermittent supply of first- and
second-line medication given in non-standard regimens, a weakened health system unable to deliver TB
medications under DOT, continued use of short-course chemotherapy in patients with drug-resistant

disease, and transmission in congregate settings and the community.

In 2004 the ICRC assisted the Azerbaijani authorities in submitting an application to the Green Light
Committee to launch a pilot project to provide MDR-TB treatment in the prisons. The following year
Azerbaijan applied to the Global Fund for AIDS, Tuberculosis and Malaria (GFATM) for funding to
provide MDR-TB treatment nationally, building on the DOTS program. The first patients started the two-
year course of MDR-TB treatment in the prison system in April of 2007, close to the time a national
reference laboratory was created. Because of lack of safe hospital facilities and an underdeveloped
ambulatory care system, to date less than 15 patients (out of hundreds who have been identified) are

receiving treatment in the civilian sector.
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4.2 Participation of the private sector

In many countries (e.g. India and the Philippines) the private sector plays a significant and important role
in the diagnosis and treatment of TB.20%#10211212213 \wjle the private sector does offer the opportunity for
treatment to many patients, the impact on TB control is mixed for a number of reasons: (1) private
practitioners may deviate from international standards and use non-standard treatment regimens, which
may contribute to treatment failure (with possible amplification of drug resistance) and death; (2) private
practitioners often do not have the resources to provide adherence support (incentives and enablers)
between clinic visits; and (3) patients often have to pay for follow-up sputum examinations and clinic
visits, which is a disincentive to completing the entire treatment (6 months for drug-susceptible TB and
18 to 24 months for drug-resistant TB).

The relative proportion of MDR-TB treated by the private sector is not known because it often takes place
outside of the reporting structures of NTPs. It is likely, however, to be quite substantial, simply because
the capacity to diagnose and treat MDR-TB does not exist within the public sector in many countries.
However, as in the treatment of drug-sensitive TB, the epidemiological impact of treatment in the private
sector can be mixed. Even in middle-income countries where pulmonologists and chest specialists exist,
they may not have expertise or experience with MDR-TB. The high cost of MDR-TB treatment is
generally passed on to the patients, who cannot possibly afford to complete a full course of treatment (not
to mention the ancillary care required to manage adverse events). MDR-TB treatment in the private
sector is notoriously irregular; high default and failures rates are likely to be quite common and have been

blamed in some settings for the creation of XDR-TB strains.

While technical assistance for the programmatic management of MDR-TB has been largely focused on
NTPs, there are important potential lessons in the experience of PPM-DOTS (public-private mix DOTS).
PPM-DOTS has been successful in several countries by pioneering collaboration between the NTP and
private practitioners. In Manila, Philippines, the Tropical Disease Foundation and the Philippines
National Tuberculosis Program are working to provide private practitioners with training about MDR-TB
and current treatment guidelines, are providing assistance with the provision of DOT and patient supports,
and are registering and following patients who initiate therapy outside of the national system. They have
also begun to enlist private laboratories in MDR-TB-treatment expansion through training and

supervision and the provision of external quality assurance.
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Given that few countries have treatment programs that are run solely by NTPs, it is clear that engaging
with the private sector is integral to ensuring proper treatment for both drug-susceptible and drug-resistant
TB.

4.3 Transmission control

A major factor behind the growth of MDR-TB globally is transmission, much of which is occurring in
congregate settings. The classic example in recent years is that of Russia, where the role of the prison
system in fueling the TB epidemic is clear. In 1997 notification rates among the 1.1 million incarcerated
people were 4000 per 100,000 population and among civilians 81.3 per 100,000 people. The 300,000
incarcerated people who are released each year move through the vast prison system relatively quickly,
spending anywhere from three months to three years in various sectors. Among patients in the civilian
sector, about 25 to 30 percent of new cases report a history of prior incarceration. Prisons have served as
an "epidemiological pump" for transmitting resistant strains of TB.*** A similar phenomenon may be
taking place in hospitals and clinics throughout the world, which are commonly crowded, poorly
ventilated, and filled with highly-infectious TB patients. In one study performed at a large public hospital
in Lima, Peru, 13 percent of the 250 patients admitted to the general medical ward had TB and 20 percent
of those with TB had multi-drug resistance; 75 percent of MDR-TB patients had not been suspected of
having TB at all when they entered the hospital.?® In a study of DOTS patients in Tomsk, Russia,
hospitalization was found to be the greatest risk factor for the acquisition of MDR-TB.?*® Similar
findings have been noted elsewhere.?*’” The situation is exacerbated by the HIV epidemic in many
countries and the increased risk of nosocomial transmission in health facilities.”’® The XDR-TB epidemic
in KwaZulu Natal, South Africa took place largely among HIV-infected patients who had been in

congregate settings.”*®

Transmission control is possible in poor settings: an example from Lesotho®®

Lesotho is a mountainous country located entirely within the borders of South Africa, with a population
of approximately two million people. It has one of the highest reported rates of TB incidence in the
world: 602 per 100,000 population in 2005, translating to over 10,000 reported cases per year.”*
Approximately 10 percent of these patients are believed to have MDR-TB and a further 20 percent mono-
and poly-drug-resistant TB. At least 25 percent of the population is already infected with HIV,??? with a
TB-HIV co-infection rate estimated at between 76 and 92 percent.?® In 2006, after the XDR-TB
outbreak in the Republic of South Africa (where an estimated 70 percent of working-age men migrate for

employment), the Government of Lesotho formed a partnership with Partners In Health (PIH), the
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Foundation for Innovative New Diagnostics (FIND), and the WHO to create a national MDR-TB-

treatment program.

Although this new MDR-TB-treatment program was envisioned as primarily outpatient, it became clear
very early in the planning process that, given the high level of HIV co-infection, malnutrition, and
advanced TB disease, some patients will require hospital-level care. Once this need was identified, the
Ministry of Health and Social Welfare (MoHSW) approved as part of this initiative the refurbishment of
an unused leprosy hospital at Bostabelo, Maseru (the capital city). Guidance for renovation was obtained
from an international infection control and engineering consultant working in South Africa. PIH staff
were on-site and worked closely with the MoHSW, the Ministry of Planning, contractors and the

engineering consultant to create an appropriate renovation plan and see it to completion.

Prior to renovation, the facility was in reasonable physical shape, but had no adequate infection control
mechanisms in place. Additionally, it lacked appropriate toilet and shower facilities, family or visiting
areas, and a functional nurses’ station. A sophisticated ventilation system that meets international
standards was installed at Botsabelo MDR-TB hospital to minimize the risk of infection transmission and
cross-infection among the medical staff and patients. The refurbishment also included the creation of a
family room for patients, separation of the TB Unit from a nearby HIV Unit on the same hospital
grounds, updated toilet and shower facilities, and creation of a pleasant and humane environment,
including an outdoor veranda and sitting area, for patients undergoing long-term treatment. A multi-year

maintenance contract was established with the company that installed the equipment.

Patients are stabilized at Botsabelo Hospital before being discharged to community-level care. This care
is delivered by paid and carefully-trained treatment supporters who visit patients in their homes twice a
day. These workers are provided with respirators. Patients with very advanced disease, those who are
living long distances from health centers, or those who live in very crowded conditions are provided with

furnished temporary accommodations near a public health center.

Transmission control should not only be limited to facilities. Where possible, patients should be treated
outside of congregate settings; this way, more patients can be treated with less risk of cross-transmission.
Health workers delivering care to peoples’ homes, and even family members, need to be protected with
properly designed and fitted respirators. Families should receive necessary assistance to ensure that

patients are not living in overcrowded rooms with insufficient ventilation.
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The case of Lesotho demonstrates that even in very poor countries, it is possible to have appropriate
infection control. In order for this to happen, infection control needs to be a priority and assistance should
be given to countries to facilitate this. The Lesotho example entailed outside resources and a fairly
technologically sophisticated solution which may not be possible is many high-risk settings. However,
every congregate setting where both TB and HIV are prevalent should employ a sound triage strategy
coupled with the use of thoughtfully designed or renovated buildings. One such triage strategy, in use for

a decade in Haiti, is described below.

Administrative and simple engineering controls make a difference: an example from Haiti

In the Partners In Health site in Cange, Haiti, most TB is treated in the community. However, when
hospitalization is required, patients can be separated into one of three settings based on the status of two
readily obtained tests: the AFB smear and the HIV serology. Patients who are AFB-smear negative can
be hospitalized on the general medical ward regardless of HIV status. The rationale is that the TB risk for
HIV patients will be low if all AFB-smear positive patients are carefully excluded. Patients who are
AFB-smear positive but HIVV-negative are hospitalized on an especially well-ventilated TB ward equipped
with upper room ultraviolet germicidal air disinfection. Finally, patients who are both AFB-positive and
HIV-positive, who cannot be reasonably hospitalized on either the general medical ward or the TB ward,
are assigned to one of the few simple isolation rooms, equipped with an exhaust fan and upper room
ultraviolet germicidal air disinfection. More of these simple isolation rooms provide greater flexibility
and can accommodate MDR or XDR cases, but the Cange Hospital in Haiti has functioned well with just

6 isolation rooms.

This is not an ideal transmission control program, since smear-negative TB patients are known to transmit
and undiagnosed TB cases may be on the general medical ward, but it is a vast improvement over the
chaotic conditions of hospitalization commonplace in many parts of the world. Implementation of such a
program is not resource intensive and should be considered a minimum standard for transmission control
in hospitals without the resources or expertise to do what Lesotho was able to do. However, some
expertise is still required in the design of general medical wards, TB wards, and simple isolation rooms to
ensure that conditions are as safe for patients as staff and resources allow. As additional resources

become available, programs can aspire to solutions like that implemented in Lesotho.
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5 RECOMMENDATIONS

5.1 Universal treatment for drug-resistant TB within national TB control strategies—side by side
with drug-susceptible disease—has to be clearly and actively promoted by multilateral and bilateral
agencies, non-governmental organizations, and within countries. Universal TB treatment also must
be well integrated with current HIV treatment initiatives. This will entail being more pro-active in
providing technical assistance and advising countries to rapidly build capacity for MDR-TB treatment and
management. The successful example of DOTS scale-up can provide guidance for this approach.
Because of the high risk of TB infection in patients with HI\V/, TB control strategies have to be integrated

with HIV treatment initiatives.

5.2 The system of international technical assistance provision is currently inadequate. It must be
transformed in order to better draw on the experience of successful regional MDR-TB-treatment
programs, to include the provision of on-site, long-term technical assistance, and where necessary,
to involve on-site implementation teams. With appropriate funding, such an approach will ensure that
countries receive timely and appropriate technical assistance that can have a direct bearing on their scale-
up plans. The regional Technical Assistance Center (TAC) Consortium being developed by the Core
Group of the Stop TB Partnership’s MDR-TB Working Group is an important initial step to addressing

this problem, but will not be sufficient on its own.

5.3 The Community/Ambulatory-based MDR-TB treatment, and where appropriate, active
collaboration with private-sector laboratories and tuberculosis treatment providers, should be
actively promoted as a safe means of rapidly treating the largest number of patients. Delivery
systems that support this will need to be strengthened and/or built. There has to be a greater overt
push for sound approaches to ambulatory care so that more patients can receive treatment at home and
avoid spending extended periods of time in congregate settings. Additionally, the private sector should be
engaged in all aspects of diagnosis and treatment in order to leverage national resources and optimize

patient care.
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5.4 Infection control to prevent transmission of TB strains has to be integrated fully into national
TB-control strategies, with appropriate resources, training, implementation strategies, and
monitoring. This means programmatic integration of engineering and administrative strategies to reduce
of transmission; developing active triage and separation strategies for all settings; and an emphasis on
protecting health workers from infection. The WHO, other multi-lateral and bilateral agencies, and
international partners must increase the provision of technical assistance to strengthen transmission

control, and ensure that it is a part of all funded projects.

5.5 Large global health initiatives—such as PEPFAR—and bilateral and institutional donors for
global health should make improving the capacity to deliver MDR-TB treatment an important
priority. The GFATM and UNITAID have done so, and others should follow this lead with their
influence and resources. Programs such as PEPFAR have been phenomenally successful in delivering
treatment to large numbers of patients infected with HIV. In areas with high TB-HIV co-infection, MDR-
TB treatment needs to be better integrated into existing programs. Similarly, large donors should include

active MDR-TB treatment delivery as a program priority.
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