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Welcome Message

Welcome to the “APEC Conference on Prevention, Control and Care for Multi-Drug
Resistant Tuberculosis (MDR-TB), and Supply of Second-Line Anti-Tuberculosis
Drug”.

As we know the rising MDR-TB cases are a growing global health security concern.
In the APEC region, the significant healthcare costs for MDR-TB treatment has
resulted in a serious economic impact for many APEC members. Considering the
urgent need for APEC members to take appropriate actions against the growing
MDR-TB epidemic, Chinese Taipei proposed this conference to provide APEC
developing economies with a platform to share and discuss preparedness efforts

for effective management of MDR-TB.

This conference will provide a good opportunity for APEC member to exchange and
share experience and information on the current MDR-TB situation and the control
strategies. Furthermore, it will introduce the programmatic management MDR-TB,
latest surveillance systems, laboratory diagnosis and supply chain of second-line
anti-TB drugs in order to enhance APEC developing economies’ capacity building

for the prevention, care and control of MDR-TB. .

On behalf of the Conference Organizer, we hope you will find this Conference
stimulating, enjoyable and productive. Thank you for your participation and

contributions to this event, and we wish you a wonderful time in Taipei.

Fetis—

Steve H.S. Kuo, M.D., M.PH., Ph.D.
Director-General

Centers for Disease Control, Chinese Taipei
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June 29-30, 2016
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3" Floor, International Conference Hall, GIS MOTC Convention Center
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Wednesday

Conference Information

08:30-09:30 Registration

Tzou-Yien Lin
09:30-09:40 Opening Remarks Minister, Ministry of Health and Welfare,
Chinese Taipei

09:40-09:50 Group Photo (Invited Guests)

Moderator
Steve Hsu-Sung Kuo
Director-General, Centers for Disease Control,
Chinese Taipei

09:50-10:20 Keynote Speech Speaker

The Way Ahead to End DR-TB  Susan Maloney

Chief, Global TB Branch, Division of Global
HIV and TB, Center for Global Health, Centers
for Disease Control and Prevention, the United

States
Moderator
Sharing APEC Members Chen-Yuan Chiang
Session|  Experiences on Programmatic  Consultant, Department of Tuberculosis and
Management of DR-TB HIV, International Union Against Tuberculosis

and Lung Disease

Yunzhou Ruan

«A0-11- ; ; Vice Director, Drug-resistant TB Control,
10:40-11:00 PMDT in China Economy Chinese Center for Disease Control and

Prevention, China

Addressing MDR-TB: The ~ Rosalind G.Vianzon =~
Philippine Experience vision 1el, bisease Frevention an ontro

Bureau, Department of Health, the Philippines

11:00-11:20

Takashi Yoshiyama
11:20-11:40 PMDT in Japan Deputy Head, Respiratory Diseases Center,
Fukujuji Hospital, Japan

Anita Pei-Chun Chan

. . PMDT in Chinese Taipei Medical Officer, Division of Chronic Infectious
11:40-12:00 . . .
Economy Diseases, Centers for Disease Control, Chinese
Taipei

12:00-12:30 Panel Discussion
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Session Il

13:50-14:10

Deepening Understanding of
DR-TB Prevention, Control and
Care Measures

DRS and Molecular
Epidemiological Study in
Mainland China

Moderator

Yi-Wen Huang

President, Taiwan Society of Tuberculosis and
Lung Disease, Chinese Taipei

Rosalind G. Vianzon

Division Chief, Disease Prevention and Control
Bureau, Department of Health, the Philippines

Yanlin Zhao

Vice Director, Chinese Center for TB Control
and Prevention, Chinese Center for Disease
Control and Prevention, China

14:10-14:30

Introducing Novel Diagnostic
Tools to Fortify Laboratory
Capacity: Experience from
Chinese Taipei Economy

Ruwen Jou
Director, Tuberculosis Research Center,
Centers for Disease Control, Chinese Taipei

14:30-15:10

Reinforcing Surveillance
System of Drug-Resistant
Tuberculosis

Peter Cegielski

Team Leader, Global TB Branch, Division of
Global HIV and TB, Centers for Disease Control
and Prevention, the United States
Chawetsan Namwat

Director, Bureau of Tuberculosis, Department of
Disease Control, Thailand

15:30-16:30

Promising Specialized and
Friendly Patient-Centered
Care

Hoang Thi Thanh Thuy

Focal Person, Programmatic Management

of Drug-Resistant Tuberculosis, National TB
Programme, Vietham

Hyungseok Kang

Director, Department of Chest Medicine, Masan
National Hospital, Republic of Korea
Chou-Jui Lin

Attending Physician, Taoyuan General Hospital,
Ministry of Health and Welfare, Chinese Taipei

16:30-17:00

Panel Discussion

17:00-17:20

Group Photo (Al Participants)
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Thursday

08:30-09:30 Registration
Moderator
Jen Suo
. . Physician, Taiwan Anti-Tuberculosis
Session Il Taking Action to Secure Supply Association, Chinese Taipei
of Second Line Drugs Peter Cegielski
Team Leader, Global TB Branch, Division of
Global HIV and TB, Centers for Disease Control
and Prevention, the United States
Access to Quality and
09:30-10:00 Affordable Drugs through the
Global Drug Facility Kaspars Lunte
Supply Chain Management: Team Leader, Global Drug Facility, Stop TB
. ) Partnership
10:00-10:30 Tackling Challenges to
) ) Secure Second Line Drugs at
Regional and Country Levels
10:30-10:50 Coffee Break
Supply Chain Management of Vadim Testov
10:50-11:20  Second Line Drugs: Russian  L-6ading Researcher, Central TB Research
E le Instltut_e, F_%ussmn Fe_deral Agency of Scientific
Xamp Organizations, Russia
) ) Chen-Yuan Chiang
11:20-11:50 Novel Regimen Options for Consultant, Department of Tuberculosis and
) ) DR-TB Treatment HIV, International Union Against Tuberculosis
and Lung Disease
11:50-12:20 Panel Discussion
Steve Hsu-Sung Kuo
12:20-12:30 Closing Remarks Director-General, Centers for Disease Control,
Chinese Taipei
12:30-13:30 Lunch Break
Session IV Site Visit to Taiwan MDR-TB Place: Taipei Municipal
Consortium (Invited Only) Wan Fang Hospital
Patient Centered Care Kuan-Jen Bai
14:00-14:30 of DR-TB Cases - TMTC Vice Director, Taipei Municipal Wan Fang
experiences Hospital, Chinese Taipei
it ; Ming-Chih Yu
14:30-15:30 Visiting Negative Pressure Vice Director, Taipei Municipal Wan Fang

Isolation Wards

Hospital, Chinese Taipei

15:30-16:00

Panel Discussion
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Tzou-Yien Lin

Position: Minister
Department/Organisation: Ministry of Health and Welfare
Economy: Chinese Taipei

Educational Background

+ Fellow, Pediatric Infectious Diseases, Children’s Medical Center, Dallas University of Texas Health Science Center
at Dallas, 1982-1984

* Fellow, Pediatric Infectious Diseases, Buffalo Children’s Hospital, State University of New York at Buffalo, 1981-1982

* M.D., Taipei Medical College, 1966-1973

Professional Experience

+ Distinguished Professor, Chang Gung University, College of Medicine, 2015 Dec. to Now

» Emeritus Superintendent, Chang Gung Children’s Medical Center, 2015 Dec. to Now

+ Political Deputy Minister, Ministry of Health and Welfare, 2013-2015

+ Deputy Minister, Department of Health, Executive Yuan, 2011-2013

* Professor, Chang Gung University Medical College, 2003-2011

+ Superintendent, Chang Gung Children’s Hospital, 1997-2011

* Deputy Superintendent, Chang Gung Children’s Hospital, 1993-1997

+ Associate Professor, Chang Gung University Medical College, 1989-2003

+ Attending Pediatrician, Chang Gung Memorial Hospital & Chang Gung Children’s Hospital, 1984-2011

Recent Publications

» Chang SC, Li WC, Huang KY, Huang YC, Chiu CH, Chen CJ, Hsieh YC. Kuo CY, Shih SR, Lin TY*. Efficacy of
alcohols and alcohol-based hand disinfectants against human enterovirus 71. J Hosp Infect 2013;83:288-93.
(Corresponding author)

» Chen CJ, Lee PI, Chang SC, Huang YC, Chiu CH, Hsieh YC, Chang SC, Chang FY, Lee JJ, Su SC, Shen GH,
Chuang YC, Chen YS, Liu JW, Lin TY*. Seroprevalence and severity of 2009 pandemic influenza A H1N1 in Taiwan.
PLoS One 2011;6(9):e24440. (Corresponding author)

+ Chen CC, Kong MS, Lai MW, Chao HC, Chang KW, Chen SY, Huang YC, Chiu CH, Li WC, Lin PY, Chen CJ, Lin
TY*. Probiotics have clinical, microbiologic, and immunologic efficacy in acute infectious Diarrhea. Pediatr Infect Dis
J 2010;29(2):135-8. (Corresponding author)

* Hsieh YC, Lin PY, Chiu CH, Huang YC, Chang KY, Liao CH, Chiu NC, Chuang YC, Chen PY, Chang SC, Liu JW,
Yen MY, Wang JH, Liu CY, Lin TY*. National survey of invasive pneumococcal diseases in Taiwan under partial
PCV7 vaccination in 2007: Emergence of serotype 19A with high invasive potential. Vaccine 2009;27:5513-8.
(Corresponding author)

« Chang LY, Chang IS, Chen WJ, Huang YC, Chen GW, Shih SR, Juang JL, Shih HM, Hsiung CA, Lin TY*, Huang LM.
HLA-A33 is Associated With Susceptibility to Enterovirus 71 Infection. Pediatrics 2008;122:1271-6. (Corresponding
author)

Over 308 monographs
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Keynote Speech

Moderator:

Steve Hsu-Sung Kuo

Director-General, Centers for Disease Control, Chinese Taipei

Speaker:

Susan Maloney

Chief, Global TB Branch, Division of Global HIV and TB, Center for Global Health,

Centers for Disease Control and Prevention, the United States



Moderator

Steve Hsu-Sung Kuo

Position: Director-General
Department/Organisation: Centers for Disease Control
Economy: Chinese Taipei

Educational Background

« SEF. 2002 John F. Kennedy School of Government, Harvard University, U.S.A.

» Ph.D. 1987-91 Department of Epidemiology and Public Health, School of Medicine, Yale University, U.S.A.
+ M.P.H.1982-84 College of Public Health, National Taiwan University, Chinese Taipei

+ M.D. 1975-82 National Yang-Ming Medical College, Chinese Taipei

Professional Experience

+ 2014-present Director-General, Centers for Disease Control, Ministry of Health and Welfare, Chinese Taipei
+ 2010-2014 Senior Advisor, Taipei Economic and Cultural Representative Office (TECRO), Washington, D.C., U.S.A.
+ 2004-2010 Director-General, Centers for Disease Control, Department of Health (currently known as Ministry of
Health and Welfare), Chinese Taipei
+ 2003 Chief Coordination Officer and Spokesman of the Taiwan SARS Task Force
+ 1998-2002 Director-General, Bureau of Health Planning and Evaluation, Department of Health (currently known as
Ministry of Health and Welfare), Chinese Taipei
+ 1991-1998
Secretary General, National Yang-Ming University, Chinese Taipei
Associate Dean, Faculty of Medicine, National Yang-Ming University, Chinese Taipei
Associate Professor, Epidemiology and Medicine, National Yang-Ming University, Chinese Taipei

Recent Publications

* Lu CY, Ni YH, Chiang BL, Chen PJ, Chang MH, Chang LY, Su IJ, Kuo HS. Humoral and cellular immune responses

to a hepatitis B vaccine booster 15-18 years after neonatal immunization. J Infect Dis. 2008, 197(10):1419-26.

Chan PC, Huang LM, Kuo HS. Is neonatal bacillus calmette-guerin vaccination protective in Taiwan? J Formos Med

Assoc. 2008, 107(3):195-7. No abstract available.

Chang CM, Lin WC, Kuo HS. Estimation and prediction system for multi-state disease process: application to

analysis of organized screening regime. J Eval Clin Pract. 2007, 13(6):867-81.

Wang TH, Wei KC, Hsiung CA, Maloney SA, Eidex RB, Posey DL, Chou WH, Shih WY, Kuo HS. Optimizing severe

acute respiratory syndrome response strategies: lessons learned from quarantine. Am J Public Health. 2007, 97

Suppl 1:598-100.

+ Chien YC, Jan CF, Kuo HS, Chen CJ. Nationwide hepatitis B vaccination program in Taiwan: effectiveness in the 20
years after it was launched. Epidemiol Rev. 2006;28:126-35.
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Speaker
Susan Maloney

Position: Chief

Department/Organisation: Global TB Branch, Division of Global HIV
and TB, Center for Global Health, US Centers for Disease Control and
Prevention

Economy: the United States

Educational Background

+ BS, MD, MHSc.

Professional Experience

» Chief, Global TB Branch, CDC
* Global TB Coordinator, CDC
+ Director, Global Disease Detection Centers for Disease Control and Prevention, US CDC, Bangkok, Thailand

Recent Publications

» Chuke SO, Yen NTN, Laserson KF, Phuoc NH, Trinh NA, Nhung DTC, Mai VTC, Qui AD, Hai HH, Loan LTH, Jones
WG, Whitworth WC, Shah JJ, Painter JA, Mazurek GH, Maloney SA. Tuberculin Skin Tests versus Interferon-
Gamma Release Assays in Tuberculosis Screening among Immigrant Visa Applicants. Tuberculosis Research
and Treatment; vol 2014, Article ID 217969, 11 pages, http://dx.doi.org/10.11155/2014/217969 (published March 7,
2014).

« Watt G, Pachirat O, Baggett HC, Maloney SA, Lulitanond V, Raolt D, Bhengsri S, Thamthitiwat S, Paupairoj A,
Kosoy M, Ad-Ai N, Sukwicha Q, Whistler T, Fournier PE. Infective Endocarditis in Northeastern Thailand. Emerging
Infectious Diseases, Vol 20, No. 3, March 2014. DOI: http://dx.doi.org/10.3201/eid2003.131059

* Hasan R, Rhodes J, Thamthitiwat S, Olsen SJ, Prapasiri P, Naorot S, Chittaganpitch N, Henchaichon S, Dejsirilert
S, Srisaengchai P, Sawatwong P, Jorakate P, Kaewpwan A, Fry A, Erdman D, Chuananon S, Amorintapicket
T, Maloney SA, Baggett HC. Incidence and Etiology of Acute Lower Respiratory Tract Infections in Hospitalized
Children Younger Than 5 Years in Rural Thailand. The Pediatric Infectious Disease Journal, Vol 32, November
2013.

» Porter KA, Rhodes J, Dejsirilert S, Henchaichon S, Siludjai D, Thamthitiwat S, Prapariri P, Jorakate P, Kaewpan A,
Peruski LF, Maloney SA, Baggett HC. Acinetobacter Bacteremia in Thailand: Evidence for infections outside the
hospital setting. Epidemiol Infect 201 Jun;142 (6): 1317-27. Doi: 10. 1017/S0950268813002082. Epub 2013 Sep 4.

+ Painter JA, Graviss EA, Hai HH, Nhung DTC, Nga TT, Ha NP, Wall J, , Reeves R, TBESC TO20 Workgroup
(Loan LTH, Parker M, Manangan L, Nga TTT, O’Brein R, Maloney SA, Hoekstra RM). Tuberculosis screening
by tuberculosis skin tests or Quantiferon —TB Gold In-Tube Assay among an immigrant population with a high
prevalence of tuberculosis and BCG vaccination. PLoS One. 2013;8;e82727.

* Naorot S, Chittaganpitch M, Thamthitiwat S, Henchaichon S, Sawatwong P, Srisaengchai P, Lu Y, Chuananon S,
Amornintapichet T, Chantra S, Erdman D, Maloney SA, Akarasewi P, Baggett HC. Hospitalizations for Acute Lower
Respiratory Tract Infection Due to Respiratory Syncytial Virus in Thailand. The Journal of Infectious Diseases
2013:208(S3):S238-45).



Speech Abstract

The Way Ahead to End DR-TB

Susan Maloney, MD, MHSc
Chief
Global TB Branch, Division of Global HIV and TB, U.S. Centers for Disease Control and Prevention

What is the scope of MDR TB? What are its costs — to the health system, to our economy, and in human lives?
How did we get here? This presentation will discuss the global burden of TB and MDR TB. It will explore how weak
health systems and inadequate oversight can breed drug resistance, and why MDR TB is such an alarming global
health threat. While there has been much progress in recent years, this talk will discuss what's next and what the

global health community can do to combat TB in all its forms.
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End DR-TB

K

Susan Maloney, MD, MPH

Chief, Global TB Branch
Division of Global HIV & TB

U.S. Centers for Disease
Control & Prevention

MDRTB is a Global Public Health Cirisis

If the crisis continues
to worsen, by 2050:

<+ 75 million people
could lose their
lives to MDRTB

“ MDRTB will cost
the world economy

$16.7 trillion in lost
growth

Source: UK APPG: The Price of a Pandemic: Counting the Cost of MDR TB, 2015.
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The Global Health Security Threat of
Antimicrobial Resistance

Modeling suggests that all AMR
infections will outstrip all other
major diseases by 2050 if left

unchecked

AMR in 2050
10 million

Tetanus

60,000

Drug-resistant TB accounts for I

nearly 30% of projected AMR aecldents Cancer
. 1.2 million 8.2 million

disease and death — more than AMR now

diabetes and diarrheal disease (low estimate)

combined

Measles Cholera

% As strains grow more resistant, we [JRECXIS 100,000~

120,000
have fewer and much older, more
toxic drugs effective against them Diarrhossl _
disease Diabetes

1.4 million 1.5 million
MDRTB is a primary AMR and

global health security threat

Outline

Global TB & MDR TB:What,Where, & Why

MDR TB: Progress & Challenges to Date

What’s Needed to Reach Global Goals?

* Invest in global TB control
* Scale-up what works
* Engage all providers
* Develop innovative new tools and strategies

Ending TB & MDR TB Together
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The Global Burden of TB

2 billion infected

* 1/3 of the world’s population

9.6 million new TB cases/year
>3 million cases missed each year

>80% of this burden concentrated in 30
highest burden countries

| million cases among children;
10 million children orphaned

1.5 million deaths fromTB

* Leading cause of death from infectious
disease

* Leading cause of death among PLHIV

The Global Burden of MDRTB

480,00 cases of multidrug-resistant
(MDR)TB
* 190,000 deaths

Extensively drug-resistant (XDR) TB
identified in 105 countries

* An estimated 50,000 XDR TB cases worldwide

+ Diagnostic and treatment gaps are
dramatic

* | in4 MDRTB cases were diagnosed in 2014
* | in5 MDRTB cases were on treatment in 2014

* |l in 10 MDRTB cases were successfully

treated




What You Should Know
about MDR and XDRTB

¢ Naturally evolves in a small number of cases but amplified by
inadequate therapy of drug-susceptible TB

“* Both are more common if the initial treatment regimen is
inadequate or adherence is poor, but they can also be transmitted.

*» MDR and XDR TB often thrive where health systems are weak.

XDRTB**
with drug resistance
to the first-line drugs
isoniazid and rifampin and to
specific second-line drugs

MDR TB*
with drug resistance
to at least the first-line
drugs isoniazid and
rifampin

*Often resistant to additional drugs

and at least one of three injectable second-line drugs (i.e., amikacin, kanamycin, or caprecmiyci

The Challenges of MDRTB
Diagnosis & Treatment

“*MDR TB takes weeks to months to diagnose

— Diagnostic delays lead to inappropriate therapy which breeds further
resistance and treatment failures

** Traditional treatment for MDR and XDR TB involves

— Treatment for up to 24 months

— 15,000 pills and hundreds of injections

— Long-term side effects (e.g. hearing loss)
$150-500,000 per patient in the U.S.; 17-20x as expensive as drug-
susceptible TB around the world

— Patients may require prolonged isolation and hospitalization
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M FIGURE 2.7
——

Clobal distribution of estimated TB incidence by rate and absolute number, 2014. The size of each bubble is proportional to
the size of the country’s population. High-burden countries are shown in red.

. ‘WHO region

*+58% of global burden
is in Southeast Asia &
Western Pacific
Regions

Cases per year (thousands)

__AMR |
1 Rate per100 000 population per year

E
£
3
g
8

Nigeria
Pakistan  *
.

Bangladesh buzh"\[r )
.
o Democratic
Ethiopia - R Congo People's

nzamia e Republic Mozambique
*  Myanmar of Korea .
« Cambodia* _ _
c Timor-Leste Namibia Djibouti Swaziland Lesotho
att . . . . . .
Kiribati

300 400 500

Rate per 100 000 population per year

MDR-TB cases estimated to occur among
notified pulmonary TB cases, 2014

- o - we

Estimated MDR-TB cases
o-199
200-1999

B 200019999

B o000 49999

B o000

Nodata

represent approximate border lines " n
for which there may not yet be full %] 4 ¥ Notapplicable
agreement. © WHO 2015. Al rights

reserved
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Progress Toward Ending TB:

Current Global TB Trend?

Current global trend: -1.5%/year

Projected Year of ----
Elimination:

; 2170
3 (>1 billion deaths from TB)

75+

25+

EndTB Strategy Target: 2035

L] T T L] T
2030

How Did We Get Here:
Key Challenges to Global TB
Exacerbate the MDR TB Cirisis

> Weak core TB programs and health systems
> The “missing” 3M
HIV-associated TB
Inadequate investment in new tools, technologies, and

approaches

2 ~— g NE " .:_ “
i . UG VUIVOIS
f— el care and control in refugee

i AT = .

and displaced populations

An interagency fiekd manual
A

CONTROLLING THE EPIDEMIC:
DELIVERING ON THE PROMISE
OF AN AIDS-free GENERATION
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The Dual Threat:
Weak Health Systems &
Greater Transmission Routes

+ We can’t treat MDR TB cases faster than poorly
functioning health systems create it
* Inadequate, interrupted, or incomplete therapy breeds resistant strains
* Drug supply chain causes interruptions in treatment
* Inadequate oversight of private sector leads to mismanagement

* Patients are unable to complete treatment course

+ Conditions are ripe for greater transmission
Missed TB and MDR TB cases continue chain of transmission
Poor infection control in health facilities leads to transmission
Greater travel and migration leads more easily to cross-border
transmission

Missed and Inadequately Treated Cases
Lead to Transmission and Resistance

Al TB Cases, 2014
Cases Not Diagnosed or Notified
Not Notified by Region, 2014

. 9.6M

v

Not MNotified ™ Diagnosed Treated Successfully

MDR TB Cases, 2014

10
10
. Not Notified /
SM 75%
SEA mWPR EMR mEUR AFR AMR

( Fhilippines have ar & highest case notification
ng high-burden countrie 5]

Undiagnosed ® Diagnosed but not treated = Treated
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HlV-associated TB (TB/HIV)

KEY FACTS ABOUT THE GLOBAL HIV &TB EPIDEMICS

PEOPLE LIVING WITH HIV

EACH YEAR

EACH YEAR

} y PEOPLE WITH HIV ARE
= - INFECTED WITHTB c MULTIDRUG 3 c
p ICKWITH DEATH
MEW INFECTIONS DEATHS - = RESISTANT TR ’

ACTIVETB =
= (MDR TB)
DEATHS PREVENTABLE, TREATABLE, AND CURABLE

PREVENTABLE AND TREATABLE BUT NOT YET CURABLE

PEOPLE ON HIV TREATMENT
e LIVES SAVED (2000-2013)

< In countries with high burdens of both diseases, HIV
fuels transmission of TB and MDR TB and further
complicates diagnosis while TB remains the #| cause of
death among PLHIV

Funding Gaps by Region
per year, 2014-16

IS Eastern-Mediterranean

$ 30 million $160 million

Western- Pacific
$150million

South-East Asia
$150 million

Africa

$930 million Europe
% 200 million

Source: Stop TB Partnership
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Reason to Hope:
Progress & Momentum

43 million lives saved 2000-2014
through TB and TB/HIV therapy Xpert Rollout: 10 million
—_——— — cartridges delivered

8.4 miillion lives saved since

2000 through TB/HIV R ur UL ase
e Notifications since 2010
activities

o P

Two New Anti-TB Drugs
66 M patients successfully Approved for MDRTB
treated, 1995-2014

_ WHO endorses shortened
Incidence falling slowly Ny > 9-12 mo.MDR regimen

(1.5%lyr) .

Endorsement of SL-LPA for rapid
detection of second-line
drug resistance

Xpert MTB/RIF®
A Revolution in TB Diagnosis!?
% Automated molecular

diagnostic test for TB and
resistance to rifampicin

[« ive number of
Xpert MTB/RIF cartridges proci

*¢* Produces results in hours
vs. weeks

* Performs better among

PLHA

%* |0M cartridges & 18,000 SRR B AR R
modules by 2015

+* Case notifications
doubled

< Xpert Omni & Ultra

21
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Xpert: Promise & Reality

+ Promise of new diagnostics

“Xpert did not reduce mortality at 6
months compared with sputum

must be paired with strong
systems:
* Clinician education and outreach

* Expanded patient access to diagnosis
* Located at most-accessed facilities
= Case finding for hard-to-reach populations

= Strong specimen referral and transport

Faster, reliable results reporting
mechanisms

Ensuring linkage to care and treatment

Supply chain systems for forecasting,

microscopy. Improving outcomes in drug- shipping, monitoring first and second-
sensitive tuberculosis programmes might line drugs
require not only better diagnostic tests
but also better linkage to care.”

DR-TB Notification and
Treatment Initiation, 2009-2014

300,000 -

=e=-Number of patients starting MDR-

200,000 | TB treatment ( 1 2 3 y 000

=0=-Number of RR/MDR-TB cases
detected

100,000

111°000

2009 2010 2011 2012 2013 2014
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Outcomes of MDRTB Treatment

2008-2012

2008

W Treatment
success

2009 B Failure
Died
2010
! Lost to
2011 follow up

= Not
evaluated

New Anti-TB Drugs &
Treatment Regimens

@ yoisvean < Shorter MDRTB Regimens, 2016

Organization

THE SHORTER * 9-12 months for some patients;

MDR-TB REGIMEN <$1,000/course
e e - First Pediatric Formulations, 2016

= Mg robtant huberrulos (MORTH & 8

+ Bedaquiline & Delaminid, 201 3-
2014

* First new anti-TB drugs in nearly 40 years;
* CDC/WHO developed domestic and
international guidance on rational use

« Shorter LTBIl Treatment Regimens, 201 |
* CDC-led study: once weekly, | 2-dose with INH and Rifapentine was as
effective and more often completed than 9-mo. traditional therapy; Now
regimen recommended as equal alternate

23



WHERE DO WE GO FROM HERE?
Ending TB and MDR TB

Investment in TB is a “No Brainer”

No-brainers An Expert panel including 2
Benefit per dollar spent for various development Nobel Laureates identified
. 19/169 Sustainable

g g Development Targets

Trade liberalisation i
bl o representing the best value

Access to contraception 120
: for money for 2016-2030
Reducing tax evasion

* Focus on these first would

Increasing migration : 4
effectively quadruple the aid

Reducing stunting

Reducing tuberculosis _ bUdgj_t without extra
Reducing malaria spending
S e doM Aol Reducing TB deaths by 95%
Increasing circumcision would result in a $43 gain in
for those at risk from HIV : :

. environmental, economic and
Reducing coral loss : 2
Source: Copenhagen Consensus Centre SOC|al beneﬂts Per $ SPen'C

Sources: Copenhagen Consensus Center; The Economist- Jan 24 2015
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Ambitious Global Targets & Milestones

;’\f"ar' rt of this approac
Achieve at

DM o0 (90)1% 90%

OF ALL PEOPLE OF THE KEY TREATMENT
\, World Health WITH TB POPULATIONS SUCCESS

N\“ !y Organization

Global strategy and targets for
tuberculosis prevention, care
and control after 2015

A world free of tuberculosis

VISION
— zero deaths, disease and suffering due to tuberculosis

GOAL End the global tuberculosis epidemic

MILESTONES TARGETS
INDICATORS 2020 2025 SDG 2030 END TB 2035

Reduction in number of TB deaths
compared with 2015 (%)
Reduction in TB incidence rate 20% 50% 80%
compared with 2015 (%) (<85/100 000) (<55/100 000) (<20/100 000) (<10/100 000)
TB-affected families facing
catastrophic costs due to TB (%)

THE GLOBAL STRATEGY AND TARGETS FOR TUBERCULOSIS PREVENTION, CARE AND CONTROL AFTER 2015,
WERE ENDORSED BY ALL MEMBER STATES AT THE 2014 WORLD HEALTH ASSEMEBLY.

35% 75% 90%

Zero Zero Zero Zero

Accelerate Impact to End TB & MDRTB by 2035:

Scale-up What Works & Invest in Innovations

Current global trend: -1.5%/year

Optimize use of
current & new tools -10%/year by 2025
emerging from oy s .
i Political will and

pipeline, pursue

universal health . . .
coverage and social supportlve P0||C|es
protection

Introduce new tools:

a vaccine, new drugs &
treatment regimens for
treatment of active TB
disease and latent TB
infection, and a point-of
care test
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Invest in the Fundamentals:
Scaling-Up What Works

Know your epidemic:
Surveillance Systems

Optimize TB/HIV Prevent Improve infection control
integration to stop transmission

Find Missing 3M;
screening for high
risk populations

Monitor new drugs
and regimens;
expand access

Expand treatment Build laboratory

and adherence capacity; expand
support access to diagnosis

Strengthening MOH & NTP
management and capacity:
OR & Implementation Science

Engaging All Sectors

the hands of all
providers and link
S them with the public

for the engagement sector:

of all health care providers SO
inthe management — Private IZJhYSlClaHS
of drug resistant tuberclosis

r ‘ » We must put effective
tools and strategies in

— Private pharmacies
— Traditional healers and
health workers

THE )
END 1B et — Lay health workers
STRATEGY
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Investing in Innovations to
Bend the Curve

Better diag ics and is could

< Rapid, mobile, POC =S
diagnostics 770,000

. lives could be saved
. Urine, blood, breath, sweat over the next 10 years

+* New treatments

New therapies and drugs for
all forms of TB

Novel treatment regimens for
adults and children

Alternative treatment delivery
(e.g. depo, transdermal)

0:’ An Effective vaCCine 2015 :ow. 2017 2018 2019 2020 3031 2021 2033 2014 3035

®  Better dlagnosis ®  Better & Better and

Source: Arinaminpathy N, 2016, www.amr-review.org

A Reminder of What it Takes to Innovate

« Greatest R&D leaps in past ten years:

* Novel drugs

= Novel treatment regi
. NoveI drea Ten |'|eg.|mens THE SHORTER
ovel drug formulations MDR-TB REGIMEN
* Novel diagnostic tests = §
& Sirturo

bedaguine

... but without core health systems,
implementation science, and technical
support, the impact is variable or
non-existent
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USG Efforts Build Upon

/f’ International Union
W 1‘. Against Tuberculosis
' and Lung Disease

NIGERIA:
8,056,100

DEATHS DUE
TO MDR-TB
BY 2050
SOUTH AFRICA:

D — 3,386,300

NATIONAL ACTION
PLAN FOR COMBATING
ANTIBIOTIC-RESISTANT

BACTERIA

CHINA:
4,915,400

INDONESIA:
- 4,001,400

INDIA:
18,176,100




Sharing APEC
Members Experiences
on Programmatic
Management of DR-TB

Moderator

Chen-Yuan Chiang
Consultant, Department of Tuberculosis and HIV, International
Union Against Tuberculosis and Lung Disease
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Moderator

Chen-Yuan Chiang

Position: Consultant

Department/Organisation: Department of Tuberculosis and HIV,
Intermational Union Agaihts, International Union Against Tuberculosis
and Lung Disease, Paris, France

Educational Background

+ Doctor Philosophiae (DrPhilos), University of Bergen, Norway
+ Master of Public Health (MPH), School of Public Health, University of California, Berkeley, USA
+ MD, Kaohsiung Medical University, Chinese Taipei

Professional Experience

+ Consultant, Department of Tuberculosis and HIV, The Union, Paris, France

+ Division of Pulmonary Medicine, Department of Internal Medicine, Wan Fang Hospital, Taipei Medical University,
Chinese Taipei

+ Associate Professor, Department of Internal Medicine, School of Medicine, College of Medicine, Taipei Medical
University, Chinese Taipei

Recent Publications

+ Chiang C-Y, Van Deun A, Rieder HL. Gatifloxacin for short and effective treatment of multidrug-resistant tuberculosis.
Int J Tuberc Lung Dis 2016 (in press).

» Fox GJ, Mitnick CD, Benedetti A, Chan ED, Becerra M, Chiang C-Y, Keshavjee S, Koh W-J, Shiraishi Y, Viiklepp P,
Yim J-J, Pasvol G, Robert J, Shim YT, Shin SS, Menzies D, on behalf of “The Collaborative Group for Meta-Analysis
of Individual Patient Data in MDR-TB”. Surgery as an adjunctive treatment for multi-drug resistant tuberculosis: an
individual patient data meta-analysis. Clin Infect Dis. (2016) doi: 10.1093/cid/ciw002.

* Lo H-Y, Yang S-L, Lin H-H, Bai K-J, Lee J-J, Lee T-I, Chiang C-Y. Does enhanced diabetic management reduce the
risk and improve the outcome of tuberculosis? Int J Tuberc Lung Dis 2016; 20(3):376-382.

+ Lai T-C, Chiang C-Y, Wu C-F, Yang S-L, Liu D-P, Chan C-C, Lin H-H. Ambient air pollution and risk of tuberculosis:
a cohort study. Occup Environ Med 2016;73(1):56-61.

» Chiang C-Y, Yu M-C, Yang S-L, Yen M-Y, Bai K-J. Surveillance of tuberculosis in Taipei: the influence of
nontuberculous mycobacteria. PLoS One 10(11): e0142324. doi:10.1371/journal.pone.0142324.
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Speaker

Yunzhou Ruan
Vice Director, Drug-resistant TB Control, Chinese Center for Disease
Control and Prevention, China

Rosalind G.Vianzon
Division Chief, Disease Prevention and Control Bureau, Department
of Health, the Philippines

Takashi Yoshiyama
Deputy Head, Respiratory Diseases Center, Fukujuji Hospital, Japan

Anita Pei-Chun Chan

Medical Officer, Division of Chronic Infectious Diseases, Centers for
Disease Control, Chinese Taipei
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Speaker
Yunzhou Ruan

Position: Vice Director

Department/Organisation: Drug-resistant TB Control, Chinese Center for
Disease Control and Prevention

Economy: China

Educational Background

+ 2001-2007 Peking University, major in Public Health, Master & Phd
+ 1992-1997 Zhejiang University, major in Public Health, Bachelor

Professional Experience

+ 2009-now

work in National Centers for TB Control and Prevention of Chinese Center for Disease Control and Prevention
+ 2007-2009

work in Hospital Management of China Health Economics Institute
+ 1997-2001

Public Health Doctor, work in Wenzhou Center for Disease Control and Prevention, ZhedJiang Province

Recent Publications

* Y-Z. Ruan, R-Z. Li, L-X. Wang, et al. The affordability for patients of a new universal MDR-TB coverage model in
China. INT J TUBERC LUNG DIS 2016, 20(5):638-644.

* R Li, Y Ruan, Q Sun, et al. Effect of a comprehensive programme to provide universal access to care for sputum-
smear-positive multidrug resistant tuberculosis in China: a before-and-after study. Lancet Glob Health 2015, 3: e217-
228.

+ Lixia Wang, Hui Zhang, Yunzhou Ruan, et. Tuberculosis prevalence in China, 1990—2010; a longitudinal analysis of
national survey data. The Lancet, 2014,383(9934):2057-2064.

* RUAN Yun-zhou, LI Ren-zhong, HAO Yang, et. The analysis of 119 cases of multidrug-resistant tuberculosis patients
not enrolling for proper treatment in different financing models. Chinese Journal of Antituberculosis, 2014,36(5): 308-
312.

* RUAN Yun-zhou, HE Guang-xue, WANG Li-xia, et. Analysis of the socio-economic status of 1301 tuberculosis
cases. Chinese Journal of Antituberculosis, 2012, 34(9): 572-575.
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Speaker
Rosalind Vianzon

Position: Division Chief

Department/Organisation: Disease Prevention and Control Bureau,
Department of Health

Economy: the Philippines

Educational Background

* Doctor of Medicine (MD) and Masters in Public Health (MPH)

Professional Experience

* Rural Health Physician/ Municipal Health Officer

+ DOH Representative

» Medical Specialist Il - as TB Technical Staff

» Medical Specialist lll - as TB Technical Staff

* Medical Specialist IV — as NTP Manager

+ Division Chief — as Chief of Infectious Disease Prevention and Control Programs

Recent Publications

» Manual of Procedures, Philippine NTP, 5th edition.

+ Philippine Plan of Action to Control TB, 2010-2016.

+ Updated PhilPACT, 2013-2016.

+ Jointr Program Review of the Philippine NTP, 2012-2013.
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Speech Abstract

Addressing MDR-TB: The Philippine Experience

Rosaling G. Vianzon, Md, Mph
Division Chief

National TB Program, Disease Prevention and Control Bureau, Department of Health — Manila, the Philippines

Background:

With the upcoming change in the Philippine national leadership, the Department of Health is facing new
directions in addressing the health issues of the country. This is also timely since the globe is transitioning from
MDGs to SDGs; and specifically for TB Control Programs, a robust change is occurring with the implementation of
the END TB Strategy. In the Philippines, the National Tuberculosis Control Program (NTP) is currently undertaking
preparatory steps to adapt all these shifts; and addressing MDR-TB is a major task that the Program needs to uphold
in the coming years.

Discussion:

Based on the latest Philippine drug resistance survey done in 2012, drug resistance is noted at 2% and 21%
amongst the New and Retreatment cases respectively. While this shows a decline for the New cases as compared
to the 2004 figure, no change is seen amongst the Retreatment ones. As of 2015, the total estimated number of
MDR-TB cases is about 11,384 and only 4,788 (42%) have been detected by the NTP. There exist 120 Xpert facilities.
But still, the challenge of the NTP is on finding the missing cases and thus, efforts should be focus on searching for
them. Nonetheless, 85% of the detected are currently enrolled to MDRTB treatment. This is so because treatment
services are already available and accessible across the country. A total of 121 Treatment and Satellite facilities have
been established by the NTP from 2003 to 2015. While treatment is made available, there’s utmost concern of a
high Lost to Follow-up rate (40-45%) and consequently, a low Treatment Success. Primary causes are patient-related
such as adverse drug reactions and financial difficulties.

The country’s strategic plan, the Philippine Plan of Action or PhilPACT has defined targets to guide the
stakeholders on how the Program needs to address MDRTB given the current accomplishments. The plan is ending
this year and a new one for 2017-2022 is being developed. The recently concluded Joint Program Review (JPR)
provides essential findings on MDRTB management that will be incorporated in the plan development.

Much of the support of NTP’s scale-up efforts on MDRTB management is externally-funded. Support for
diagnostics, treatment, ancillary services, technical assistances, human resources, operations are provided by
international partners. On the other hand, domestic funding mainly goes for the management of drug susceptible
TB. With transitions taking place at present, the NTP has started to take-on some of the costs as well as strategizing
the scale-up to a more sustainable level. Local opportunities to increase NTP’s budget are integrated into the
development of the annual plan. Integration to related general health services are being explored, e.g. on infection
control. However, provision for 2nd line drugs remains a big challenge for the Program and perhaps for the country.
This concern should be addressed to ensure continuity of services that is critical in reducing the burden of MDRTB
in the Philippines.
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AND SUPPLY OF
2".-LINE ANTI-TB DRUG

ADDRESSING MDR-TB:
The PHILIPPINE EXPERIENCE

For the APEC Conference on
Prevention, Control and Care of MDR-TB
And Supply of 2" Line Anti-TB Drugs
Taiwan, June 29, 2016

ROSALIND G. VIANZON, MD, MPH
Division Chief, IDPCD

Disease Prevention and Control Bureau
Department of Health

Philippines

Incidence Prevalence
aé‘gm ";- | —E’; )
£ =84
B8, £ s 2
= = ol
W 1995 2000 2005 00 %0 195 2000 2005 00 00 155 2000 2005 F
e Noified [newandrelipse) e Incidence
o |ncicence HIV4T8 only}
288/100,000 417/100,000 10/100,000
290,000 Filipinos 410,000 Filipinos 10,000 Filipinos
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30 countries with High TB Burden

DPR Korea
Pakistan

. Philippines A
Russian Federation /

600,000

500,000

400,000

300,000

200,000

100,000

Global Burden of MDR-TB

Est. Deaths
from MDR-TB
480,000 190,000

>50% Missing

DR-TB Cases

300,000

Treatment
Success Rate

50%

123,000

111,000

Est. New MDR-TB Cases Est. MDR-TB among Notified TB RR/MDR-TB Notified RR/MDR-TB Enrolled
Cases
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Global Burden of MDR-TB

. 0,
Estimated MDR-TB Cases R

Previously Treated TB Cases:

20%
Estimated New MDR-TB Cases Worldwide 480,000
Mortality 190,000
Estimated MDR-TB Cases among Notified 300,000
TB Cases
RR/MDR-TB Notified 123,000 (41%)
RR/MDR-TB Enrolled 111,000
Treatment Success Rate 50%

Source: WHO Global TB Report 2015

How Big is the MDR TB Burden
in the Philippines?

Drug Resistance Survey
% of Notified Cases with MDR-TB 2004 2012
Among New TB cases 4% 2%
Among Re-treatment TB cases 21% 21%
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How Big is the MIDR TB Burden?

Drug Resistance Survey
% of Notified Cases with MDR-TB 2004 2012
Among New TB cases 4% 2%
Among Re-treatment TB cases 21% 21%

2015 notified New TB cases 2015 notified Re-treatment TB cases

5,419 28,404 5,965
e o) -
%\ Iz Notified Estimate Notified Estimate
e A

How Big is the MIDR TB Burden?

Drug Resistance Survey
% of Notified Cases with MDR-TB 2004 2012
Among New TB cases 4% 2%
Among Re-treatment TB cases 21% 21%

2015 notified
New TB cases

2015 notified
Re-treatment TB cases

5,419

:| Notified Estimate

g g
28,404 u

o 5,965

Notified Estimate
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h %
[ +Detect and Treat |
19,500 MDR-TB
Cases (2010-2016) I .
| mDR-T8 | National TB
I Notification of
;o I Control Program
* Treatment .
\ Case detection rate: > 90%
\, Success of 75% P ~
-_—-— = N Success rate: > 90%
- = Secure adequate
Localized S ~ | funding and improve
implementation ~ R — allocation and
of TB ~ efficiency of fund
A _ -~ utilization
Monitor health S
system S
performance N
L y S ~ Certify and accredit
TB care providers
Engage both Vs —— — — \
blic & privat Promote and
puh‘;:lth?:;:: € strengthen I Address MDR-TB, I Regulate and make
providers positive behavior TB/HIV, and needs of available quality TB
~— ofthe community | vulnerable population | diagnostic tests and drugs
2010 — 2016 Philippine Plan of Action to Control Tuberculosis. Department of Health, Philippines

Strategies
Reduce local variation in TB 1. Localize implementation of TB control

control program performance 2. Monitor health system performance

Scale u, g% !
DOTS im 2>

providers
4. Promote and strengthen positive
behaviour of the communities

S
LB AL
Ensure provis.™ o L

services

Regulate and make available quality TB
diagnostic tests and drugs
7. Certify and accredit TB care providers

8. Secure adequate funding and improve
allocation and efficiency of fund utilization
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Trend of Enrollment and Treatment Success Rates

- 9.MTROR
18000 + ETAP
* Food Pckg
16000 - u
* NTPMO
- iDOTS
14000 + ComPCare
12000 e u
10000 * Xpert
MTB/ TSR
RIF 49
8000 SR test
« TSR
6000 .;S e
Started in * Expansion
the outside TSR 46
private NCR 57% £
4000 | sectorin - TSR 64%
NCR ﬂ
T S aal -l
. I R I | J -
_ 1999 2000 2001 2002| 2003 | 2004 | 2005 | 2006 2007 | 2008 2009‘ 2010 | 2011 2012 2013 2014 2015
(™ New patients| 7 | 15 86 56 | 22 | 99 | 191 134' 315 | 530 | 569 870 | 2569 2055 2390 2010 4210
|® Cumulative 7 | 22 108 164 | 186 | 285 | 476 | 610 925 1455_ 2024 | 2394 5463 | 7519 9909 | 11919 16129
80,000 75,249
70,000
60,000
50,000
40,000
30,000
20,000
11,384
0 ] [
estimate screened & tested Rifampicin enrolled
resistant
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Trend of Treatment Outcome of Patients
under PMDT, 1999 to 2012

100% I
90% I I . I I
80%
.| =
—_—

70%
. = 2
60%
50% =
_—
40% =
30%
20%
10%
0% -

12?]%90' 2000 | 2002 2003 | 2004 | 2005 | 2006 = 2007 | 2008 = 2008 & 2010 | 2011 @ 2012
mlosttoFf-up| 9% | 14% | 23% | 23% | 15% | 13% | 18% | 20% | 25% | 33% | 38% | ad4% | 36%
Died 9% | 15% | 11% | 5% 8% | 12% | 17% | 11% | 10% | 9% | 14% | 12% | 13%
u Failure 18% | 14% | 7% 0% 4% 1% 2% 4% 1% 2% 2% 2% 1%
Success 64% | S57% | S9% | 73% | 73% | 74% | 63% | 63% | 64% | S7% | 46% | 41% | 49%

Analyzing Case Notification

No access to health care

Access to health
facilities, but don't go
Undiagnosed
Presenting to cases
health facilities,
but undiagnosed
—
Diagnosed by public Al TB
or private providers, ™ cases
but not notified .
Diagnosed
Diagnosed by NTP > but not
or collaborating notified
providers cases

Recorded in
NTP notification
data

Notified
cases
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Findings (Joint Program Review March 2016)

* Implementation and scaling-up of PMDT depends
heavily on external funding and project-hired staff

* Gap between diagnosis v.s. notified v.s. treatment
cohorts are wide

* Low Treatment Success on MDRTB is due to High
Lost to follow-up

* Current regimen for pre-XDR-TB and XDR-TB do
not include new anti-TB drugs

(Bedaquiline and Delamanid)

Burdens of MDR-TB

* On Service Delivery:

- Complexity on the needed preparations and
high cost of expanding PMDT services

- Limiting the capacity of DOTS facilities; capable
only for basic TB services

* On Health Systems:
- More expensive
- More workload for the health workforce
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Burdens of MDR-TB

* On Patients:
- Onset of ADRs
- Long treatment duration
- Absence from work
- Far from the family

Most frequent self-reported reasons for stopping treatment
among LTFU patients (based on qualitative analysis)
Tupasi, et. al, LTFU Study 2014

Medication Side Effects / Fear of Side... I 60.6

Need to Work / Financial Problems [ 258
No money / Insufficient Money for... NN 18.2
Health Was Improved, No need for... I 15.2
Behavior of Treatment Center Staff M 9.1
Depression / Psychiatric Problems... Il 4.5
Lack of Child Care M 3
Pregnancy M 3
Miscellaneous NN 24.2

0 10 20 30 40 50 60 70
Percent

Tropical Disease Foundation f%
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NTP’s Actions to “Unburden” MDR-TB
Pillar 1: Integrated, Patient-Centered

Care and Prevention

Service Delivery :

* Expand PMDT services: i-DOTS with CompCare
* Decentralize services -closer to patients and family
- Lessen travel time; no need for re-location

* Strengthen capability of HCWs; upgraded facilities

* Provide Nurses “AIDERs” based at GIDA areas

* Patient Support Group (KAP) per Satellite/Tx Center
* Use RMDT (Xpert MTB/RIF test); includes Sm-CXR+

;) Conduct Contact Tracing strategies

. Offer PICT to enrolled DR-TB patients 15y/o &above

Integrated DOTS (i-DOTS)

G

RHU: DOTS Center
Identification & referral

1
7,_\_| of presumptive DR-TB
Center ‘ Treatmerli:scsoh:tlnuatron
Identification & referral - .
of presumptive DR-TB . LI -
DssM / / /
s n L | S5

RHU: iDOTS Center

gening & spulum

EHU: DOTS Center
Identification & referral
of presumptive DR-TB
DE5M
Treatment:
confinuation

Trealme TinNiation,
intensive, continua{on, past

Cenler
Identification & referral
of presumptive DR-TB
DSSM
Treatment:
continuation

RHU: PMDT STC
Screening & sputum
collection
DSSM & GX
Treatment: initiation,
intensive, continuation, post

Laboratory Screening & sputum
DSSM collection

ey 4 Treatment: initiation,
W DST  intensive, continuation, post

cofjnuation
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Community — Based DOT for PMDT

Key Components

. iDOTS FACILITY
\V

g

_________ 1

; Community / i-DOTS Staff
/  Treatment / R
/ ___Partners  /

NTP’s Actions to “Unburden” PMDT

Pillar 2: Bold Policies and Supportive Systems

Needed Resources (Human and Monetary)
« TB Law RA.10767"Comprehensive Tuberculosis Elimination Plan Act”

- mandatory reporting of TB cases
* PMDT sub-plan under the NSP (PhilPACT)

Includes workforce-specific needs, budget, fund source
* Private Sector support — PMDT policies in CPGs of MDs
* Decentralized TB services to reduce costs (already in 18 reg)

* Priority on available domestic funds for sustainable services
* Initiative to advocate with new National Leadership to
@xpand current insurance financing scheme (TB OPB Pckge)

@
e
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Consumables Needed:;
Microscopy supplies, CXR films,
Xpert cartridges

NTP’s Actions to “Unburden” PMDT

Pillar 2: Bold Policies and Supportive Systems
DOMESTIC (GOVERNMENT) EXTERNAL RESOURCE (GFATM)

Equipment needed:
Microscopes, some CXR machines
Xpert units

First line anti-TB drugs;
IPT for Children and PLHIVs

Second-line anti-TB drugs;
Ancillary drugs

Entire drug chain processes

Mainly on procurement; partly on
distribution/delivery to periphery

60-70% of Program budget on
logistics (primarily drugs)

70-75% of Project budget on PMDT
implementation

NTP biggest budget amongst

GF-TB Project has the biggest
budget amongst the 3 GF Projects

Fhe Infectious Disease Programs

Patient Condition

NTP’s Actions to “Unburden” PMDT

Pillar 3: Intensified Research and Innovation

* Conduct researches to address patient issues:
- Long treatment duration (e.g. 9-MTR)
- ADRs (e.g. new treatment regimens?)

» Assess/Evaluate incentives
- Milestone Incentive Package
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Basic Lessons Learnt

v Prevent DR-TB generation
Sustain GOOD basic DOTS

v Prevent DR-TB transmission
Expand to
Patient-centered DOTS

TB/DR-TB is a socio economic disease.

It contributes to the country’s economic burden
It affects the economically-productive age group;
Our economic workforce.

A well-planned and effective
National TB Program, the NTP,
can help sustain the growing economy
of the country.

Let us all support the NTP;
Let’s contribute to the economy!

RRRRR
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Thank You...
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Speaker
Takashi Yoshiyama

Position: Deputy Head
Department/Organisation: Respiratory Diseases Center, Fukujuji Hospital
Economy: Japan

i
Educational Background

* 1990 DTMH, Liverpool School of Tropical Medicine and Hygiene
+ 1986 MD, Tokyo University

Professional Experience

+ 2005-now In charge of TB ward, Fukujuji Hospital
» 2001-2003 Nepal TB control project, JICA

+ 1993-1994 Yemen TB control project, JICA

* 1990-2004 Research Institute of Tuberculosis

Recent Publications

» T. Yoshiyama, Nobuyuki Harada, Kazue Higuchi, Masami Saitou, Seiya kato; Use of the QuantiFERON®-TB Gold
in tube test for screening TB contacts and predictive value for active TB. Scand. J Infectious Diseases; 2015;
Aug;47(8):542-9.

Yoshiyama T, Morimoto K, Okumura M, Sasaki Y, Shiaishi Y, Ogata H, Kudou S, Long term outcome of MDR TB in
Fukujuji hospital in Japan, Tansactions of royal society of tropical medicine and hyginene,2014;108(9):589-590 doi
10.1093/trstmh/tru80

Yoshiyama T, Shrestha B, Maharajan B. Risk of relapse and failure after CAT2 regimen in Nepal. International
journal of tuberculosis and lung diseases, 2010;14:1418-23

Yoshiyama T, Harada N, Higuchi K, Nakajima Y, Ogata H. Estimation of incidence of tuberculosis infection in health
care workers using repeated interferon ganma assays. Epidemiol Infect. 2009;137:1691-98

Yoshiyama T, Yanai H, Rhiengtong D, Palittapongarnpim P, Nampaisan O, Supawitkul S, Uthaivorawit W, Mori
T.:Development of acquired drug resistance in recurrent tuberculosis patients with various previous treatment
outcomes (International journal of tuberculosis and lung diseases, 2004;8:31-38



Speech Abstract

PMDT in Japan

Takashi Yoshiyama
Deputy Head

Respiratory Diseases Center, Fukujuji Hospital, Japan

There has been a steady decline of case detection rate of tuberculosis in Japan. Two kind of statistical data of
MDR TB in Japan show almost stable proportion of MDR TB cases during the past 40 years. In recent years, around
50 new and retreatment MDR TB cases are diagnosed every year. In addition some cases acquired drug resistance
during treatment and some cases without drug susceptibility result at the time of diagnosis of tuberculosis are
diagnosed as MDR TB during treatment. Total around 100 MDR TB cases are estimated to occur every year. With the
increasing success of treatment, the number of chronic tuberculosis has decreased during the past 25 years. The

improvement of referral is the main cause of the reduction of chronic cases in 1990s and 2000s.

Tuberculosis cases are under individualized treatment in Japan upon the information of individual drug
susceptibility pattern. Sputum smear positive tuberculosis cases are treated at the health facilities with isolation
beds for infectious tuberculosis and around 200 hospitals in Japan are equipped with isolation beds. Any doctor in
these health facilities can prescribe anti-TB drugs. However, doctors tend to refer MDR TB cases to more specialized
health facilities recently. MDR TB treatment result in Fukujuji hospital has improved from 1980s to 1990s, was almost
the same in 1990s and early 2000s, and improvement occurred only after the introduction of Linezolid in 2010s.
Delamanid has come to be used only from 2014 and we are not yet sure of its effect on the case management of
MDR TB. The use of Delamanid is under very strict control of expert committee and those who want to treat XDR TB

with Delamanid without accompanying drugs are advised not to treat.
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PMDT in Japan
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]JI 11T £V _|_ U

Proportion of drug resistance, Japan
(Ryoken sampling survey)

Without treatment 1977 1982 1987 1992 1997 2002 2007

INHO.1(1997=0.2) 5.8% 3.9% 3.7% 4.4% 2.8% 3.1%
INHI 22% 2.0% 1.4% 1.6% 2.5%

RFP 0.4% 0.7% 0.5% 0.8% 1.4% 1.0% 0.79
SM 3.1% 5.1% 4.7% 3.8% 7.5% 7.0% 5.6%
EB 3.0% 2.4% 0.9% 0.7% 0.4% 1.2% 1.3%
HO.1+R 0.9% 0.5% 0.3% 0.8% 0.7% 0.4%
H1+R 0.3% 0.4% 0.1% 0.1%

LVFX 3.2%
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Proportion of drug resistance, Japan
(Ryoken sampling survey)

With TB history1977 1982 1987 1992 1997 2002 2007
INHO0.1(1997=0.2) 41.4% 31.4% 29.8% 26.5% 33.0% 18.9% 12.3%
INH1 23.3% 20.1% 17.8% 18.1% 23.9%
RFP 17.5% 17.4% 16.3% 14.9% 21.6% 11.0% 6.7%
SM 7.0% 72% 9.0% 7.4% 24.6% 14.4% 12.3%
EB 1.6% 42% 2.4% 1.9% 152% 10.1% 2.6%
HO.1+R 13.6% 14.9% 10.7% 19.7% 9.8% 4.1%
LVFX 6.1%
Proportion of drug resistance by
surveillance (MDR and INH resistance)
toal new retreatment
MDR Hres proportion MDR Hres MDR Hres
of exam
2007 1.2% 6.2% 41.8%
2008 1.1% 4.9% 45.7%
2009 0.8% 5.0% 63.5%
2010 0.8% 4.7% 72.9%
2011 0.7% 4.1% 73.7%
2012 0.7% 4.6% 74.1% 0.5% 4.0% 4.0% 12.1%
2013 0.6% 4.8% 73.2% 0.4% 4.5% 3.7% 8.0%
2014 0.7% 4.6% 74.5% 0.56%4.1% 3.34%12.7%
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TB surveillance of Japan is not treatment based but
disease-activity based. If failure, continue to be

registered.

Cohort analysis started only in 2000s and no specific

Surveillance

cohort analysis of MDR TB.

Year
1990
1995
2000
2006
2007
2008
2009
2010
2011
2012
2013
2014

Chronic TB in Japan

prevalent chronic TB
3859
2698
1244
387
188
127
109
92
80
74
33
41

TB incidence
51821
43078
39384
26384
25311
24760
24170
23261
22681
21283
20681




FChronic cases in Japan
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—incident pulmonary TB —chronic cases at the end of the year

Treatment upon individual DST to each drug (Japan)
priority drugs 4-5: PZA-EB-FQ-AG-TH-PAS-CS

DLM / LZD: potent drugs but second choice in Japan
now

Quality of DST (fist line drugs) was assured by the
periodical QC by Japan Tuberculosis Society. (no QC
for the DST to second line drugs)
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Management

Hospitalization of TB cases are basically done at the
TB beds. All sputum smear positive TB cases are
basically hospitalized in Japan. (total 6000-7000 cases
per year and around 200 hospitals are qualified for
the hospitalization of TB cases). All 200 hospitals can
hospitalize any kind of TB cases. Around 20 hospitals
hospitalize MDR TB cases. Total detected MDR TB
cases are around 60-100 and 10-20 cases of these are
hospitalized in Fukujuji hospital.

Supervision

Difficult TB cases are either
referred to specialist hospitals

treated at the local hospital and consulted to
specialist hospitals.

All TB cases are supervised by government (public
health centers) and regimen is consulted at the
committee in the public health centers.




Fate of MDR TB in F hospital

1970-97 1990-2009

100% ¢ 100%

90% - 90% -

80% - 80%

10% - - 0% r

60% - neg 60% r

50% - pos,  50%

40% - i die 40% -

304 - ot B i

s b T 204 -

10* L ettt i i ity 10% | i
Oy o 0y e

0123 456782910 01

years

~ die

neg
pos

2 3 456 7 8 910
years

Treatment result of 100 MDR cases, 1990s,

Fukujuji hospital, this data is confidential as yet

Total 100 cases

TB death(within 5 months) 2

N

T/o pos by 5 months 4

/ !
Turned negative within 5 Positive at 5
months with medical months 18
treatment 66 ¥ v
: v — Without With
Without With surgery surgery 7 surgery
surgery at 12 11

month 5. 54

Cure 35

"

h 4

l

‘

Default pos.1 |

| Cured 7 |

r

H Chronic 1 F‘

4 (3 pos, Ineg)

lost by 5 months

Surgical
treatment
within 5
months 6

Cure 3
4

Complete 1

h 4
T/oneg. |

Y

Default neg. 2 ‘ TB death 5
T/o negative 3 Became pos during TB death 1
v treatment 6
Other death 1 Relapse and
! TB death | cure?
‘ Other death ¢ TB1 ‘ Chronics 1

Complete 6

With surgery 5

Cured 2

l TB death 1 (TB or Aspergillosis)

Relapse and complete 1 |

Complete 1

‘ Other death |

Abbreviations

‘ T/o : transfer out

PPos. : positive

Neg. : negative
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Comparison between 200-05 vs 1990s
2000-05 (102) 1990s(100)
cure (and negative during 2 year fu) 33 62
cure (without follow up) 26 8
unknown return to home country 1 0
(after die 6 3
conversion) transfer 14 4
lost 3
without information 1 0
Fail chronic 2 2
(without die 9 10
Conversion) lost 2 4
transfer out 2 4
Relapse and cure later 2 0
Before and after LZD
before afer
1990-2001 2002-2011 2011-
Resistant drug 5.05 4.85
XDR 21/158(13%) 5/28(18%)
Cure% 65% 54% 39%
Cure+t/o neg.
Fail %




Experiences in Fukujuji hospital

-1988 1989-2000 2000-2011 2011-2014
Age 48 47 48 48
Resistant drug 4.6 3.9 4.4 41
(without PZA/LVFX)
(with PZA/LVFX) 4.9 5.0

Treatment result in Fukujuji hp

-1988 1989-2000 2000-2011 2011-2014

cure 52(relapsel) 77(relapse2) 107(relapse 3) 24
t/o with negative 20(maybe lost) 6 38(relapsel) 23
(total favorable) 52-72(50-69%) 83(73%) 144(75%) 47(76%)
Died with positive 9 11 18 2

t/o positive 0 4 6 2
Lost, positive 0 6 4 0
Failure 16 0 1 2
(total unfavorable) 25(24%) 21(19%) 29(15%) 6(10%)
Died with negative 8 4 9 3
Lost, negative 0 3 8(2 relapse) 1
Turned negative 0 0 0 5
Unknown 1 1 0 0
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Infection control

Modern TB infection control is based upon US-CDC
recommendation in 1994 and in Japan started in
2000s.

All sputum smear positive TB cases are hospitalized
and infection control is done to these all. Most of the
current infection of TB occur before diagnosis of TB.

1. Delamanid

Drug information

N o)
Y OO
O2N" "N OCF4
W Inhibition of mycolic acid
hEe- MR synthase




Restrictions for use,

Institutional criteria
1QC of DST (INH and RIF resistance : sensitivity and specificity >95%

by panel testing of Japan TB society QC)
2Japanese DOT is done
3Air born infection isolation room

4Human resources : with experiences of MDR treatment

4. Responsible access program

Applicant (doctor)

A
4 Request .Of qata.follow‘ T (Dregistration after IC and
up. Drug distribution ®judgement application of the use of
after consent result delamanid

(o \)

tsuka Pharmaceutical comp RAP
®after use @judgement and advise
data collection on

effectiveness

delamanid and advise
Io prescribing doctors

—

Ph il R Ldgement committe
v armacovigiiance an Otsuka <€—Judgement on the use
computer -

* Consent and confirmation

i *indication +all cases will be monitored

i *DST to Delamanid

i ~agree to the RAP, follow recommended treatment by JTS

: *Institutions must meet the JTS criteria

| »Cases must agree that the information will be sent to RAP
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Responsible access program

I 1l o

ERMERE
BRENAERE

] -} £ 10! E B! < B B3 =

Z # A E ¥ B & =B o
2 W & o - h

Judgement result, Jan 29, 2016

requested

59

appropriate

46

inappropriate

10

pending

treated

61



10 cases not accepted with RAP

S

Non MDR :2
. No information of DST

8 add CS+DLM
9. Add only DLM

extrapulmonary

Culture negative for 2 years and not necessary
. Turned to negative with LSEZ and add DLM
Add EVM + DLM to failing regimen

7. Add only LZD+DLM

Japanese experiences in Fukujuji hospial

SN sex age Nationality culture resist
at start drugs

43
55
32
29
72
63
57
52
49
49
11 M 60

© 00N O U H WwN P
< << T T LKL

=
o
<

Chi
Jap
Afgan
Jap
Jap
Jap
Jap
Jap
Jap
Jap
Phil

neg
neg
neg
pos
neg
neg
neg
neg
pos
pos
pos

HREZTL(pre)
HRSEZL(pre)
HRSZ
HRSEZL(pre)
HRSEZKTL(X)
HREK
HREST

HR

HR

HR

HRSEZT

regimen outcome ADR
with DLM

KLzdCs

TCsPas

H9KPas

KTLzdPas

HECsPasEvm
ZLLzdCsPas plt<70T
HRbtEKLzdCsPas
EZLTPas

ZELS

ZLPasCs

ZLLzdCsPas

(all cases turned to negative during treatment)
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Monitor

Every 3-6 month, company request information for

* Effectiveness — sputum smear / culture
* ADR - symptom / blood test ECG

Cost of MDR TB treatment

Total TB medical cost in Japan in 2012 was 27 billion
Yen (around 250 million USS, 11 thousand
USS/person). We have no differentiation between
MDR and non MDR TB. The majority of the cost was
hospitalization cost.

The proportion of MDRTB among newly diagnosed
cases is around 0.7% and the average duration of
hospitalization of MDR TB is around 3 times higher
than non MDR TB. There are around 40 chronic cases
that are hospitalized. Roughly speaking, the medical
cost of MDR TB will be around 4% of all TB cost, that
is around 1 Billion Yen (around 9 million USS).




Cost of MDR TB treatment

There is a threat of increase of drug cost.

Linezolid : 7000 Yen / 600mg. 1 260 000 Yen with 6 months
treatment.

Delamanid : 26000 Yen / 200mg. 4 680 000 Yen with 6
months treatment.

If both drugs are used, 6 million Yen = 50-60 000 USS

If 30 cases are treated with this regimen, total amount will be
180 million Yen with these drugs only. (around 0.7% of all TB
cost). With the introduction of Linezolid, the proportion of
failure decreased by 5%. To avoid one failure case, the cost
will be 20-40 million Yen? (admission of one chronic case will
cost around 7 million Yen / year)
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Educational Background

+ 2009-2013 PhD, Institute of Epidemiology and Preventive Medicine, College of Public Health, National Taiwan
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National Taiwan University

+ Adjunct Attending Physician: 2005/7~, Department of Pediatrics, National Taiwan University Children’s Hospital,
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Guérin osteomyelitis/osteitis in immunocompetent children-A systematic review. Vaccine. 2015; 33(36):4391-7.

* Huang YH*, Chan PC, Lu MJ, Liao YT, Hsu CB, Chen CH. The Effectiveness of Chest Radiographic Screening
Among Tuberculosis Contacts. Taiwan Epidemiology Bulletin 2015;31:140-151.

« Chan PC, Peng SS, Chiou MY, Ling DL, Chang LY, Wang KF, Fang CT*, Huang LM*. Risk for tuberculosis in child
contacts: development and validation of a predictive score. Am J Respir Crit Care Med. 2014;189(2):203-213.

* Chan PC, Chen CH*, Chang FY. External review of the National Tuberculosis Program and the development of
strategy and targets post 2015 in Taiwan. J Formos Med Assoc. 2014;113(11):757-777.

+ Chan PC*, Huang SH, Yu MC, Lee SW, Huang YW, Chien ST, Lee JJ; Taiwan Multidrug-Resistant Tuberculosis
Consortium-TMTC. Effectiveness of a government-organized and hospital-initiated treatment for multidrug-resistant
tuberculosis patients-a retrospective cohort study. PLoS One. 2013;8(2):e57719.



Speech Abstract

Programmatic Management of Drug-resistant TB (PMDT) in Chinese
Taipei Economy

Anita Pei-Chun Chan
Medical Officer

Division of Chronic Infectious Diseases, Centers for Disease Control, Chinese Taipei

The emergence of resistance to anti-tuberculosis (TB) drugs—particularly resistance associated with
multidrug-resistant TB (MDR-TB)—has become a major public health problem worldwide and an obstacle to
effective global TB control. In 2015, Chinese Taipei Economy had a moderate incidence of TB with 45.8 cases per
100,000 people and a 2% rate of MDR-TB among new TB patients. Today we will present our experience with

Programmatic Management of Drug-resistant TB (PMDT).

Chinese Taipei Economy has implemented DOTS (Directly Observed Treatment, Short-Course) strategies
since 2006. These strategies decreased relapse rates among TB patients to less than 2% in 2-year follow-ups
after completion of treatment. In contrast, the development of MDR-TB, highlighted the shortcomings of
previously existing treatment practices and failures to adopt international guidelines. Therefore, patient-centered
management promoting adherence to lengthy treatment regimens is the cornerstone of PMDT in Chinese Taipei.
The Taiwan MDR-TB Consortium (TMTC), a government-funded, hospital-based PMDT, was established in 2007 to
deliver high quality care for all reported pulmonary MDR-TB patients.

Any National TB Program (NTP) should provide key components for supporting PMDT including laboratory
services, technical/clinical support for case management, and timely administration of appropriate second-line
drugs. In Chinese Taipei, successful implementation of these three key services led to a 50% decline in prevalent
MDR-TB patients from 2008 to 2014, with an overall treatment success rate of 74.5%.

There are still challenges ahead of us. Increasing international travel and immigration could lead to the
transmission of MDR-TB to APEC member economies. In addition, although many PMDT programs in APEC member
economics are making progress, mobilization of domestic sources is usually insufficient and gaps in funding are
often pronounced. Regional collaboration is needed to find the most cost-effective PMDT model; one that links
patients to the best diagnoses and care.
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-’I MDR-TB Medical Officer, TCDC
Associated Director, TB Research Center, TCDC

Assistant Professor, Institute of Epidemiology and
Preventive Medicine, NTU

Adjunct Physician, Children’s Hospital, NTU

PMDT IN CHINESE TAIPEI ECONOMY

the @ G

Nai-Ming Ou

1958- 2007

Former Chief Secretary Dr. Ou Nai-Ming (pictured above) devoted himself to communicable

disease control. One of his most important contributions was the establishment of the Taiwan
MDR-TB Consortium (TMTC) in 2007.
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Nai-Ming Ot

1958- 2007

afternoon Dr. Ou was ad mltted to the ICU to treat the deterioration of his pre-e
disease.

Programmatic Management of Drug-resistant TB

[
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Epidemiology and Policy

* Transition of epidemiology
* Policy for detection and prevention

Case number

20000

18000

16000

14000

12000

10000

72.5

TB Incidence (2005-2015)

" New Case
=O=|ncidence

Cases per 10° population
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2015 TB Notification

/_ Reported: 14,614
/_ Confirmed: 10,711

Smear / Culture (+): 78%
Smear (+): 39%
MDRTB: 117

Chronic case: 6
(case managing, included the
Incidence rate of 2015 was 45.7/10° persons reported case before 2015)

Passive Case Finding

Notifications for MDRTB Patients

Enforced by Confirmed by
Every TBlisolate Comn"nunlcable National |
(o (e s DT Disease Mycobacteria
Prevention Act Lab
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Clinical MDIR MTBC isolates

MDR-TB Confirmation

Non- L
MTBC | Identification
‘— Real-time PCR
TB treatment
MTBC | | Non-
I ) MDRTB . . - .
Molecular drug susceptibility testing  |....cceuruee »l First-line drug susceptibility testing
GenoType MTBDRplus (H/R/S/E/Z)
Sequencing | MDR MTBC
MDRMTBC | i < ... second-line drug susceptibility testing
' (FQNs/KM/AMK/CAP/ETH/PAS/RBT/CFM/LZD)

High coverage of fluoroquinolone
DOTS since 2006 usage among TB

Restriction of

Rapid diagnosis for
MDR-TB among high
risk populations

patients
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Age Distribution of MDR-TB Patients
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Infected a

Community

Family ‘ﬂ : T m

DOTS-plus

Health care
organizations

Laboratory network J | Treatment and care for all J -

Governance and stewardship
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Coverage of TMTC for MDR-TB Patients

100%

90% —

80%

70%

60%

50% “non TMTC

mTMTC

40%

30%

20%

10%

0% T . T .

2011 2012 2013 2014 2015

The Progress of Timeliness of Referral

100
90 98.9
80 o
70
60
50 56.3
'196\ '190% '19@ '19@ '190 '19\’1 'Ld\’fb '193& '19{) '19\’6

Year of MDR-TB Diagnosis

Definitions of timely referral : the interval between sputum collection
for MDR-TB diagnosis & enrolled in the TMTC < 4 months
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The Progression of Contact Surveillance
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Relapse Rates

Recurrence rates were analysed by time from treatment
completion in 295 MDR-TB patients in a national cohort.

Ten (3%) patients experienced MDR-TB recurrence during a
median follow-up of 4.8 years (median time to recurrence:
2 years).

The overall recurrence rate was 0.6 cases per 1000 person-
months.

MDR-TB patients with cavitary lesions and resistance

patterns of XDR-TB or pre-XDR-TB are at the highest risk of
recurrence.

MY Chen et al. un published data




TMTC Coverage for RMP Resistant-TB Patients
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The use of molecular line probe assays for the
detection of resistance to second-line anti-
tuberculosis drugs

Policy guidance
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Challenges

MDR-TB Patients from foreign countries

No preventive therapy for LTBl among
MDR-TB contacts

Funding gaps exist for the full coverage of new
diagnostic tools, medications and services

Contribution of
Individual patient data
for pediatric and adult

MDR-TB

Join PETTS study New Southbound Policy
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Deepening Understanding
of DR-TB Prevention,
Control and Care Measures

Moderator

Yi-Wen Huang
President, Taiwan Society of Tuberculosis and Lung Disease,
Chinese Taipei

Rosalind G.Vianzon
Division Chief, Disease Prevention and Control Bureau,
Department of Health, the Philippines
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Position: Director
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Educational Background

Doctor of Philosophy, Institute of Medicine, Chang Shan Medical University, Taichung
Bachelor of Medicine, Kaohsiung Medical University, Kaohsiung
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Recent Publications

Chin-Wen Su, Yi-Wen Huang, Mu-Kuan Chen, Shih-Chi Su, Shun-Fa Yang, and Chiao-Wen Lin. Polymorphisms and
Plasma Levels of Tissure inhibitor of Metalloproteinase-3:Impact on Genetic Susceptibility and Clinical Outcome of
Oral Cancer. Medicine, 2015,94(46):e2092.

Wen-Cheng Chao1,2, Yi-Wen Huang3, Ming-Chih Yu4, Wen-Ta Yang5, Chou-Jui Lin6, Jen-Jyh Lee7, Ruay-Ming
Huang8, Chi-Chang Shieh1, Shun-Tien Chien9* and Jung-Yien Chien9,10*:0Outcome correlation of smear-positivity
but culture-negativity during standard anti-tuberculosis treatment in Taiwan. BMC Infectious Diseases (2015) 15:67.
Hsin-Chieh Tsai, Yi-Wen Huang. Investigation of the Causes of High Tuberculosis Death in Changhua County
Between 2005-2006. Journal of Medicine and Health, 3(2), 37-46.

Pei-Chun Chan, Su-Hua Huang, Ming-Chih Yu, Shih-Wei Lee, Yi-Wen Huang, Shun-Tien Chien, Jen-Jyh Lee,
and the TMTC. Effectiveness of a government-organized and hospital-initiated treatment for multidrug-resistant
tuberculosis patients — A retrospective cohort study. PLOS ONE. 2013; 8(2) e57719: 1-11.

Y-W Huang, G-H. Shen, J-J. Lee, W-T. Yang. Latent tuberculosis infection among the close contacts of MDR-TB
patients in central Taiwan. Int J Tuberc Lung Dis. 2010; 14(11):1430-5.
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Educational Background

PhD. & MD 2000-2003, Beijing Thoracic & Tuberculosis Research Institute Peking University Health Science Center,
China

Master Degree

Beijing Thoracic & Tuberculosis Research Institute 1997-2000

Peking union medical college ,China 1997-1998

Medical Training(Bachelor degree)

Beijing medical university 1994-1997

Beijing capital medical college 1988-1991
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Oct. 2010-now, Vice Director of National Tuberculosis Control and Prevention Center Chinese Center for Disease
Control and Prevention of P. R. China.

Aug. 2004-now, Director of National Tuberculosis Reference Laboratory of China CDC

July. 2003-Aug. 2004, Department of mycobacteriology, Beijing Tuberculosis & Thoracic Tumor Research Institute.
1991-1994, Physician, People’s Hospital, WuShen banner, Inner Mongolia, China

Recent Publications

Pang Y, Dong H, Tan Y, Deng Y, Cai X, Jing H, Xia H, Li Q, Ou X, Su B, Li X, Zhang Z, Li J, Zhang J, Huan S, Zhao Y.
Rapid diagnosis of MDR and XDR tuberculosis with the MeltPro TB assay in China. Sci Rep. 2016 May 6;6:25330.
Pang Y, Zhao A, Cohen C, Kang W, Lu J, Wang G, Zhao Y, Zheng S. Current status of new tuberculosis vaccine in
children. Hum Vaccin Immunother. 2016 Mar 22:1-11.

Pang Y, Du J, Qin ZZ, Greenwald Z, Liu Y, Mi F, Zhao Y, Li L. An overview on tuberculosis-specific hospitals in
China in 2009: results of a national survey. Eur Respir J. 2016 May;47(5):1584-7. doi: 10.1183/13993003.01854-
2015. Epub 2016 Feb 25. PubMed PMID: 26917612.

Raju RM, Raju SM, Zhao Y, Rubin EJ. Leveraging Advances in Tuberculosis Diagnosis and Treatment to Address
Nontuberculous Mycobacterial Disease. Emerg Infect Dis. 2016 Mar;22(3):365-9.

Yuen CM, Amanullah F, Dharmadhikari A, Nardell EA, Seddon JA, Vasilyeva I, Zhao Y, Keshavjee S, Becerra MC.
Turning off the tap: stopping tuberculosis transmission through active case-finding and prompt effective treatment.
Lancet. 2015 Dec 5;386(10010):2334-43.
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Recent Publications

» Wei-Lun Huang, Zen-Jie Hsu, Tsung Chain Chang, Ruwen Jou*, Rapid and accurate detection of rifampin and
isoniazid-resistant Mycobacterium tuberculosis using an oligonucleotide array, Clinical Microbiology and Infection,
20(9):0542-9, 2014.

Ming-Chih Yu, Huang-Yao Chen, Shen-Hsuan Chien, Ruwen Jou*, An integrated management program for MDR-TB
results in favourable outcomes in northern Taiwan, European Respiratory Journal, 45(1):272-5, 2015.

Ekaterina V. Kurbatova, J. Peter Cegielski, Christian Lienhardt, Rattanawadee Akksilp, Jaime Bayona, Mercedes
C. Becerra, Janice Caoili, Carmen Contreras, Tracy Dalton, Manfred Danilovits, Olga V. Demikhova, Julia Ershova,
Victoria M. Gammino, Irina Gelmanova, Charles M. Heilig, Ruwen Jou, Boris Kazennyy, Salmaan Keshavjee, Hee Jin
Kim, Kai Kliiman, Charlotte Kvasnovsky, Vaira Leimane, Carole D. Mitnick, Imelda Quelapio, Vija Riekstina, Sarah
E. Smith, Thelma Tupasi, Martie van der Walt, Irina A. Vasilieva, Laura E. Via, Piret Viiklepp, Grigory Volchenkov,
Allison Taylor Walker, Melanie Wolfgang, Martin Yagui, Matteo Zignol, Evaluation of sputum culture conversion
as a prognostic marker for end-of-treatment outcome in patients with multidrug-resistant tuberculosis, The Lancet
Respiratory Medicine, 3(3):201-9, 2015.

Cegielski JP, Kurbatova E, van der Walt M, Brand J, Ershova J, Tupasi T, Caoili JC, Dalton T, Contreras C, Yagui M,
Bayona J, Kvasnovsky C, Leimane V, Kuksa L, Chen MP, Via LE, Hwang SH, Wolfgang M, Volchenkov GV, Somova
T, Smith SE, Akksilp S, Wattanaamornkiet W, Kim HJ, Kim CK, Kazennyy BY, Khorosheva T, Kliiman K, Viiklepp
P, Jou R, Huang AS, Vasilyeva IA, Demikhova OV; Global PETTS Investigators. Multidrug-Resistant Tuberculosis
Treatment Outcomes in Relation to Treatment and Initial Versus Acquired Second-Line Drug Resistance. Clinical
Infectious Disease. 2016 Feb 15;62(4):418-30. doi: 10.1093/cid/civ910. Epub 2015 Oct 27.

Yuen CM, Kurbatova EV, Tupasi T, Caoili JC, Van Der Walt M, Kvasnovsky C, Yagui M, Bayona J, Contreras C,
Leimane V, Ershova J, Via LE, Kim H, Akksilp S, Kazennyy BY, Volchenkov GV, Jou R, Kliiman K, Demikhova
OV, Vasilyeva IA, Dalton T, Cegielski JP, Association between Regimen Composition and Treatment Response
in Patients with Multidrug-Resistant Tuberculosis: A Prospective Cohort Study. PLoS Medicine. 2015 Dec 29;
12(12):e1001932. doi: 10.1371/ journal.pmed.1001932. eCollection 2015 Dec.
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Speech Abstract

Introducing Novel Diagnostic Tools to Fortify Laboratory Capacity:
Experience from Chinese Taipei Economy

Ruwen Jou
Director

Tuberculosis Research Center, Centers for Disease Control, Chinese Taipei

Timely diagnosis of multidrug-resistant tuberculosis (MDR-TB) and extensively drug-resistant tuberculosis
(XDR-TB) remain a clinical and public health priority. To improve utilization of molecular diagnostics for case
management, in support of the goal to end the global TB epidemic by 2035, we adopt WHO endorsed molecular
diagnostics and implement algorithms for intensifying TB case finding. In Taiwan, the GeneXpert MTB/RIF (Xpert) is
recommended for clinical and programmatic decision making to diagnose patients with suspected TB with chest
X-ray findings and/or with TB contact history. Besides, a streamlined molecular diagnostic process using Xpert
and line-probe assays is implemented in the control program. The Xpert test is an add-on diagnostic for testing
Individuals known or suspected at high risk of MDR-TB. Sputum sample identified by the Xpert as Mycobacterium
tuberculosis complex with rifampicin (RIF) resistance is subsequently and simultaneously tested using 2 line-probe
tests for identifying MDR/XDR-TB. The GenoType MTBDRplus test can detect resistance to RIF and isoniazid, and
the GenoType MTBDRsIv2 can identify of resistance to fluoroquinolones and second-line injectable drugs including
kanamycin, amikacin and capreomycin. The average turnaround time is 3 days. Besides, an on-line reporting system

can faciliate prompt patient-centered care.
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Introducing Novel Diagnostic Tools to Fortify
Laboratory Capacity:
Experience from Chinese Taipei Economy

Ruwen Jou

Tuberculosis Research Center, Centers for Disease Control
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THE STOP TB New WHO
recommendations
e =gy to speed up MDR-
j TB detection and
improve treatment

outcomes

Rapid diagnostic tests, shorter treatment: TB
programmes now must scale up to treat and
cure all people affected by MDR-TB

13 May 2016 - Geneva, Switzerland — The TB community welcomes the
new WHO recommendations that aim to speed up detection and improve
treatment outcomes for multidrug resistant tuberculosis (MDR-TE)
through use of a novel rapid diagnostic test and a shorter, cheaper
regimen.
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Outline

» Practice and progress

— Laboratory network

— Application of novel diagnostics
» Challenge
» The way forward

3
72.5
20000 190 1.1 1.2
10 ®
8000 609 170 3
16,472 3 160 S
. 456505 o 149 08 5
< 6000 ] a 150 s
E 405 5 S
3 < 2 140 0.6 2
2 4000 308 & 130 S
3 g S o 117 04 3
202 9
12000 10,711 S 110 02 3
10 100 3
10000 0 90 0.0
RIS O I M SRR R
New Case =@=Incidence No. of MDR-TB
Year =@=MDR-TB among new cases (%)

RIF resistance: New cases: 2%; retreatment cases: 10%
INH resistance: New cases: 9%; retreatment cases: 18% a
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Surveillance of second-line drug resistance

50%

o New MDR-TB | = 2007
3 m 2008
‘;,“f 30% "~ m 2009
o _ m 2010
E 20% 7 ® 2011
& 10% w2012

w2013

0% - - m 2014

AM KM CAP OFX MOX LVX GAT PAS EA CS PZA

>0% 1 previously W 2007
< 40% 7 treated MDR-TB 2008
s ™ 2009
& 30% - 2010
g 20% - m 2011
P o o

0% - w2014

AM KM CAP OFX MOX LVX GAT PAS EA CS PZA
Drug

Three tiers of TB laboratory services

surveillance, development and

Reference laboratory provision of reference methods and
at TCDC standards, supervision of the
1NRL network
J
1TCDC ™
Authorized intermediate designated -
labs EQA** lab case-finding, treatment

8 TCDC

24

other labs contract

labs

Screening , case-
finding, referral,
treatment

Peripheral labs
Smear

5 Labs

(Smear & culture)

*S:smear; C: culture; ID: identification; DST: drug susceptibility testing
** EQA: external quality assurance 8
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Timeline and algorithm of TB diagnosis

AFS smear Molecular o | . :
EE » I » I~ ) »
@ 1 days ° 3-7 days @ 28-42 days 7 days @ 28 days
all AFS(+)
all cases cases all cases all case Al case

with With

positive
XS 3-7 days 10-14 days culture S
DST MDR-TB high- all case

risk
populations

@ 14 days
Specimens

from extra-
pulmonary TB
cases aged =5

O 1-14days @ 1days ——@ 28 day

O 28 days

* Cover 32 authorized labs
* Receive daily reports
* Conduct DR Surveillance

* Monitor Lab quality
* Quality index
* Turn-around-time

TB Database
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WHO'’s recommendations for appropriate testing
at different levels of a TB laboratory network

Peripheral Screening , case-finding,
(subdistrict and community) referral, treatment

Intermediate Case-finding, treatment
(regional and district ) follow up
Central (reference) Case-finding, treatment

follow up, surveillance,
development and provision
of reference methods and
standards, supervision of
laboratories in the network

AFB smear exams using either Ziehl-Neelsen
stain with light microscopy, or fluorochrome
stain with fluorescence microscopy (preferably

with LED illumination); Xpert MTB/RIF
assay

All tests performed at the peripheral level and
possibly culture on solid media and LPA
directly from AFB smear-positive
sputum

All tests performed at the peripheral and
intermediate levels plus liquid culture, DST for

first-line and second line anti-TB agents
(including fluoroquinolones and injectable

agents) on solid or in liquid media; LPA on
positive cultures and AFB-positive
sputum; and rapid speciation tests

AFB, acid-fast bacilli; LED, light-emitting diode; LPA, line-probe assay; DST, drug-susceptibility testing. 9

ion%200f%:20T8%20di ics%:209789241508612_eng, paf

The Xpert MTB/RIF test

* InSeptember 2010, WHO approved the Xpert MTB/RIF test
* In December 2010, WHO endorsed the Xpert MTB/RIF test
* |In2011, WHO published 3 documents

http://whglibdocwh  http://whglibdoc.who  http://whglibdoc.w

o.int/publications/2 .int/publications/201  ho.int/hg/2011/WH

011/9789241501545 1/9789241501569 e O _HTM_TB_2011.1

eng.pdf

ng.pdf 2_eng.pdf

*  WHO strongly recommended to test Individuals known or
suspected of having TB and at high risk of MDR-TB

10
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The GenoType MTBDRplus test

In 2008, WHO endorsed this
FL-LPA to detect resistance to
isoniazid and rifampin.

1 —

Sample: -
. . oD DR
— direct testing of sputum sisiuiai S
smear-positive specimens =EEl=E -
— M. tuberculosis complex BE=E -
isolates SRR
=1 kalG MUTZ
WHO recommended to screen S EHRET
Individuals at high risk of
MDR-TB.
http://www.who.int/tb/features_archive/policy_statement.pdf

10

The GenoType MTBDRs/ test

In May 2016, WHO recommended this SL-LPA
test to detect resistance to Fluoroquinolones
(FLQs) and second-line injectable drugs (SLIDs).

Sample

—  direct testing of sputum smear-positive and
smear-negative specimens

— M. tuberculosis complex isolates

For patients with confirmed rifampicin-resistant
TB or MDR-TB as the initial test to detect
resistance to FLQs and the SLIDs, instead of |

110l : HiE b
T i .
T LTI 313[%'5'12[3

53

phenotypic culture-based drug-susceptibility E = ‘ a
testing. § k4 e

http://who.int/tb/Factsheet_SLLPAfinal.pdf?ua=1

10
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Rapid diagnosis of S(+) MDR-
TB: GenoType MTBDRplus

Rapid diagnosis of S(+)
& S(-) MDR-/XDR-TB:
GeneXpert MTB/RIF

Clinical diagnosis of S (+) TB-risk
individuals: molecular diagnostics

Rechecking of MDR-TB:
GenoType MTBDRplus

13

Diagnostic algorithm with Xpert for TB

TB suspects with symptoms and/or chest X-ray findings

AFB (+) |

| AFB (), but X-ray (+) | Optional

Xpert MTB/RIF

MTBC (+) & RIF (+)

Retest
(Xpert or other tests)

W
[MTBC (+), but RIF() || MTBC(-) |

MDR-TB treatment

Further
clinical

TB treatment

observation
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Culture (no.) Culture & identification

) - e N "
AFB Smear (no)  Xpert (no) Sensithity  Spedficty  PPVE NPV
positive negative MTBC  Non-MTBC
Positive (38)  positive 29 1 29 0
. 93.5 100.0 100.0 714
negative 7 1 2 5
or error
Negative (143) positive 5 2 4 1
negative 57.1 95.6 80.0 88.0
& 25 111 3 22
or error
Scanty (6) positive 1 0 1 0
negative 3 2 1 2
* PPV: positive predictive value; NPV: negative predictive value
13
Time to diagnosis and treatment
120.00%
——Xpert report days
g 100.00% Implement Days (Xpert-
;’ treat)
% 80.00% ——culture positive report
E day
% 60.00% =D report days
§ 40.00%
g
g 20,00%
0.00%
o E} 7 11 15 19 23 7 E) | 35
Time to reporting (days)
* Turnaround time for MTBC culture-positive cases: 14 days (5-41 days)
* Turnaround time for 38 Xpert-positive cases: 0.31 day (0-4 days)
* Treatment initiation: 1° day 81.6 % and within 2 days 94.7 %
14

95
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Molecular diagnostics adopted by
TB authorized labs

IVD diagnostics ‘ Company aul\:lL:cr::iiLc:‘;b
COBAS® TagMan® MTB Test  Roche, USA 17
Xpert® MTB/RIF Test Cepheid, USA 12
DR. MTBC Screen™ VD Kit ~ DR. Chip Biotech., Chinese Taipei 9
Fastsure® TB Rapid Test MP Biomedicals, USA 2
RAPID™ BAP-MTB Test AsiaGen, Chinese Taipei 2
Blue Point MycolD Test Bio Concept Inc., Chinese Taipei 2
BD ProbeTec™ ET TB Test kits Becton, Dickinson and Company, USA 1

Diagnostic algorithm with FL-GenoType for MDR-TB

Clinical MDR MTBC isolates

Identification
No TB Real-time PCR

TB treatment

Molecular drug susceptibility testing [V:3r:]
GenoType MTBDRplus .
Sequencing

First-line drug susceptibility testing
(H/R/S/E/Z)

MDR MTBC

MDR MTBC

Second-line drug susceptibility testing
(FQNs/KM/AMK/CAP/ETH/PAS/RBT/CFM/LZD)

l

Individualized MDR-TB treatment 17
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Rechecking of MDR MTBC using FL-GenoType

Year
2007 2008 2009 2010 2011 2012 2013 2014 2015
Case No.
Total 171 416 261 213 192 151 143 122 126
True MDR-TB
Non-MDR* 27 ) 15
% (14 (1)) (14 4) (10 3) | (8.9) (7 8)
6 2
Mono-INH R 4 14 4 4 3 2 2 0 O
Mono-RIF R 4 7 0 1 2 2 2 2 1
Pan-susceptible 10 25 13 8 6 4 0 0 2

*Quality and accuracy of DST; borderline resistance (agar proportion method); mixed culture of MTBC/NTM

Targeted diagnosis of MDR-TB

* Targeted populations '« Case definition

* Retreatment cases ( 2010_2015)
* MDR-TB contacts or MDR-TB

high-risk individuals
* Cases from high MDR-TB

incidence areas

2 smear-positive
specimens with positive
GenoType test results

* Who ever lived or had a

prolonged stay (more than 1 (2016)
month within 1 year) in TB or 1 specimens with both
MDR-TB high-burden positive Xpert and

countries GenoType test results

20
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Diagnosis algorithm with FL-GenoType for MDR-TB

2010-2015

15t sputum of high-risk MDR-TB suspects

GenoType MTBDR plus

| l | |
DA | MTBC (+), RiF | [ MTBC (+), INH" | [ MTBC (+) |

2™ sputum

v

GenoType MTBDR plus

TB treatment

MTBC (+), RIF" & INH" *

Further conventional testing

v

MDR-TB treatment

21

Discordant results between FL-GenoType and
conventional DST

T W |:|_]m'w[_'_rp£w" rpof
i | R TT"‘ I T *|“Mutations occur in the
"”;';: - T e |ow-concentration
g7 RREIIREEERRAR 385% Frzzzepm GenoType  DST

mix MUT2B (0B 526)  pMTBC/RIFY

T LI [ TIT— 1) W1 (poB505500)  MTBC/RI S
- del WT2 (rpoB 511) MTBC/RIF" S
del WT2,3 (poB 513) MTBC/RIF S

del WT5 (poB 520-521)  \TBC/RIFT S

. I| 1| NN 1 [ [ delWT7 (poB526-529)  MTBC/RIFF S
[ W IRANE NN - . delWT8 (1poB531-533)  \MITBC/RIF® S
S

S

mix MUT3 (rpoB 531) MTBC/RIF*
22




APEC CONFERENCE ON PREVENTION, CONTROL AND CARE FOR

MDR-TB 2%
- 2-LINE ANTI-TB DRUG

Diagnosis algorithm with Xpert/GenoType for
MDR-TB

Algorithm 4. Using LPA and the Xpert MTB/RIF assay as follow-up diagnostic tests to microscopy
for TB with drug-susceptibility testing for second-line anti-TB agents when necessary

i
@
s
=
@
o

Diagnosis algorithm with Xpert/GenoType for
MDR-TB

1%t Sputum of high-risk MDR-TB suspects

Xpert MTB/RIF

| |

MTBC (+) & RIF" [ mTBC (+), butRiF | TEC 0T
1%t Sputum

GenoType MTBDR plus or GenoType MTBDR s/ V2 or

other tests other tests

MTBC (+) & RIF, INH"ors FLQ& SLID: @ FLQ' &/or SLID"

RIF'/MDR-TB treatment XDR-TB treatment TB treatment Further
conventional testing

24
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Identification of MDR-TB using Xpert and
SL-GenoType

2016.1.1-2016.5.20

Case No. (%)
Risk category Case No.
MTBC RMP(R)** INH(R)* MDR
Default 28 * U (211'7}
Failure 247 J_r 154é§8'1) 4 2 2
+ 116 (28.7) 12 7 6
Rel
elapse 354 738
MDR-TB contacts 13 T 3 (1067}
+ 53 (13.1)
Cases from high MDR-TB
o 147
incidence areas _ 94
+ 71(17.6) 3 2 2
Cases from high burden 296
countries - 225
Total case no. (%) 1,085 404 (37.2) 19 (4.7) 10 (2.5)

*: Xpert ; ¥ : GenoType MTBDRplus

Identification of XDR-TB using SL-GenoType

2015.8.1-2016.5.20

Sample Days Pf
(Method) reportlmg No. (%) FLQ  KAN AMK CAP PZA
[median]
36 (55) S S S S S
20 (30) S S S S R
MTBC isolate 416) R > > > >
(sequencing) 1-10 3] 4(6) R S S S R
1(2) S R S S R
1(2) R R R R R
S ., 33 (72) S S S S ND**
. g;;z;"ype} 1-6 2] 5 (11) s R R R ND
4(9) R S S S ND
4(9) I* | [ [ ND

*|, indeterminate (very low DNA content); **ND, Not done
a, follow-up test of the Xpert test

100
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SR
& Challenges
* Reducing cost of new diagnostics
* Recognizing high-risk TB & DR-TB cases
* Finding smear-negative TB cases
* Screening of INH-resistant cases
* Resolving discordant results
* Improving services particularly in regions
without authorized TB labs
Qy.&’
(124 The way forward

&

e Promote the use of molecular diagnostics for
all patients suspected of TB

~

"y

e Shorten time between laboratory testing and
other program services

~

"y

e Continue EQA program & impact analysis

~

e Support new diagnostics innovation

101
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Educational Background

* MPH, University of North Carolina 1995

+ Infectious Diseases Fellowship, Duke University Medical Center 1990
+ Internal Medicine Residency, Duke University Medical Center 1987

* MD, University of California 1984

» BS in Biochemistry, Harvard University 1978

Professional Experience

+ 2015-now Team Leader for TB Prevention Care and Treatment, Division of Global HIV and TB, US CDC

+ 1998-2015 Medical Officer, then Team Leader for Drug-Resistant TB, Division of TB Elimination, US CDC

* 1996-1998 Assistant Professor, Department of Epidemiology, Johns Hopkins University School of Public Health
* 1994-1996 Assistant Professor, Department of Medicine, University of Texas Health Science Center Tyler

+ 1991-1994 Assistant Professor, Division of Infectious Diseases, Duke University Medical Center

Recent Publications

+ Cegielski JP, Kurbatova E, van der Walt M, et al. Multidrug-Resistant Tuberculosis Treatment Outcomes in Relation
to Treatment and Initial versus Acquired Second-Line Drug Resistance. Clin Infect Dis. 2016;62:418-430.

* Yuen CM, Kurbatova EV, Tupasi TE, et al., including Cegielski JP (as senior author). Association between Regimen
Composition and Treatment Response in Patients with Multidrug-Resistant Tuberculosis: A Prospective Cohort Study
PLoSMed 2015; 12(12).

» Kurbatova EV, Cegielski JP, Lienhardt C, et al. Sputum culture conversion as a prognostic marker for end-
of-treatment outcome in patients with multidrug-resistant tuberculosis: a secondary analysis of data from two
observational cohort studies. Lancet Respir Med 2015; 3(3):201-209.

+ Cegielski JP, Griffith DE, McGaha PK, Wolfgang M, Robinson CB, Clark PA, Hassell WL, Robison VA, Walker KP
Jr., Wallace C. Eliminating tuberculosis, one neighborhood at a time. Am J Public Health. 2014;104 Suppl 2:5214-233

+ Cegielski JP, Dalton T, Yagui M, et al. Extensive Drug Resistance Acquired During Treatment of Multidrug-Resistant
Tuberculosis. Clin Infect Dis 2014; 59(8): 1049-1063.



Speech Abstract

Reinforcing Surveillance System of Drug-Resistant Tuberculosis

Peter Cegielski
Team Leader

Global TB Branch, Division of Global HIV and TB, U.S. Centers for Disease Control and Prevention

“Global surveillance for drug-resistant tuberculosis is the largest and oldest drug resistance surveillance
program in the world. It is based on 3 core principles: proper sampling, accurate laboratory testing, and treatment
history. The backbone of this system is the Supranational Reference Laboratory Network which has grown to
33 labs by 2015. The best strategy is routine, systematic drug susceptibility testing for all TB cases; by 2015, 80
countries have this system. Next best is periodic cross-sectional nationally representative surveys. By 2015, 153
countries have contributed drug resistance surveillance data representing >95% of the world’s TB cases and
population. MDR TB is not increasing in the short-term, but obviously has increased dramatically since rifampicin
was introduced in the 1960s. In the future we will see increasing coverage, increasing testing for second-line drugs,
and increasing use of molecular tests. Most importantly, drug resistance surveillance enables the public health

response to be guided by evidence!
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Reinforcing the Surveillance System
for Drug-Resistant Tuberculosis

APEC Conference on
Prevention, Control and Care of MDR TB

29 June 2016
Taipei

Peter Cegielski, MD, MPH
Team Leader for Prevention, Care and Treatment
Global Tuberculosis Branch
Division of Global HIV and TB CDC

1992: Global Awareness of
Multidrug-resistant (MDR) TB




WHO / Union Global Project on
Anti-TB Drug Resistance Surveillance

IN THE WORLD

1994'96 Sl ANTI - - LosIs
DRUG .m«:‘:

1996-99 gl o s

DRUG RESISTANCE

IN THE WORLD

mmmmm

Oldest, largest drug resistance
surveillance program worldwide

® Policy guidance describing methods and procedures
for uniformity updated every 3-6 years

¢ Cumulative total: 153 countries
= >95% global population and TB cases
® Number of cases
= Cumulative total through 2010 report: 470,254

= 2015 Global TB Report: 328,759 new + 404,731
previously treated cases with DST results in 2014

CDC
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Global TB Drug Resistance Surveys:
3 Key Principles

1. Sampling
2. Laboratory testing

3. Treatment history

1. Sampling

A. Statistically valid sample accurately
representing population under study

1) Sampling strategy

2) Clear inclusion criteria (usually sputum
microscopy AFB-positive)

B. Sufficient sample size for precise estimates
1) Usually based on new patients
2) Determined beforehand by program
C. Efficient, cost-effective cluster sampling

CDC




2. Laboratory Testing

A. Quality-assured drug susceptibility testing using
“gold standard” methods to ensure valid results

1) First-line drugs: at least rifampicin, isoniazid

B. Supranational TB Reference Laboratory Network
1) Testing centers first wave of DRS, 1994-7

2) Transitioned to partners for training,
mentoring, support for NRLs

3) Repeat testing for ongoing EQA

SRL Network, 2016

The WHO TB Supranational Reference Laboratory Network

Stockh ol_m. Sweden

Copenhagen, Denmarji Riga, Latvia Mbsch, Russia
i Yekaterinburg, Russia
niwerp, Beleug * “ Novosibirsk, Russia
London, UK +k - Borstel, Germany

A ) Gauting, Germany: Prague, Czech Republic
3 Milan, Italy & & Zagreb, Croatia .
Boston, USA Porto, Portugal ¢ ¢ Rome, Italy Seoul, Republic of Korea % Tokyo, Japan
T (7 Barcelona, Spain e " ’
anta, s | = .
) ) Le Hamma, Algeria +# Cairo, Egypt New Delhi, India
& Mexico City, Mexico r e A * o )
Karachi, Pakistan Hong Kong, China SAR
Guadeloupe, France * e Bangkok, Thailand

Chennai, India X
Cotonou, Benin @

+ Kampala, Uganda

cantage, e e Johannesburg, South Africa @ Erisbane, Australla
] Buenos Aires, Argentina Adelaide, Australia J¢

N=30 % Supranational Reference Laboratory (1994: N=14)

N=1 Supranational Reference Laboratory - Coordinating Centre

N=2 @ Candidate Supranational Reference Laboratory

N=4 % National Centre of Excellence

7)) World Health

¥ Organization
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3. Treatment History:
New vs. previously treated cases

32 - -+ 650,000
30 4 + 600,000
28 4
26 == Percent + 550,000
24 == Number -+ 500,000
- 4 450,000
- 22 -
C 20 1 400,000 ()
q’ 18 4 _Q
-+ 350,000
©Q 16 -
] 4 300,000 E
12 4

+ 250,000 3

4 200,000 2

-+ 150,000
- 100,000

T 50,000
+ 0

WHOI/IUATLD. Global DRS 4t Report, 2008.

(DC

TB Drug Resistance Surveillance:
3 Distinct Strategies

1. Continuous surveillance: routine, systematic
DST for all culture-positive cases

2. Cross-sectional surveys repeated every ~5 years

3. Sentinel sites
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Quality of continuous drug resistance
surveillance first reported 2010

Multidrug and extensively

— ® Case detection, culture positivity, DST
Eee e coverage, DST accuracy

o L X A | ® Class A

= >50% case detection or sputum smear
positive rate

= Positive culture >50% of notified cases
= DST result >75% culture-positive cases
= >95% DST accuracy INH and RIF

®* Class B

= Positive culture >35% of notified cases
= DST result >50% culture-positive cases

|
o L’? 1

Coverage of surveillance and surveys 2015:
153 countries with >95% of global population and TB cases

® 80 Countries with continuous surveillance based on
routine drug susceptibility testing of TB patients
*  RIF result for 2 60% of new pulmonary TB cases
»  RIF result for 2 75% of previously treated TB cases

=  WHO Standards and Benchmarks: RIF result for 2 75% of new
pulmonary TB cases

® 73 Countries with cross-sectional epidemiological surveys
of nationally representative sample of TB patients

= 10-15 surveys each year are ongoing

72Ny World Health

%7 Organization
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Increase in Coverage of Global DRS
1997 - 2014

1997: DRS DATA AVAILABLE FOR 2014: DRS DATA AVAILABLE FOR
COUNTRIES WITH 16% OF GLOBAL COUNTRIES WITH 95% OF GLOBAL
TB BURDEN TB BURDEN

G O

CUMULATIVE NUMBER OF COUNTRIES WITH DRS DATA AVAILABLE FOR
PUBLICATION IN WHO REPORTS

160

Number of countries

0
WHO 2014 1997 2000 2004 2008 2010 2012 2013 2014

Global TB Report Year of WHO report

World Health
Organization

Trends in MDR TB
Continuous Surveillance or Repeated Surveys

NUMBER OF YEARS FOR WHICH NATIONAL MEASUREMENTS OF DRUG RESISTANCE
WERE AVAILABLE AT THE END OF 2013°

% World Health
%7 Organization
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Estimated Annual Change in MDR TB*

Data from 74 countries / territories with 22 measurements
show no clear trend at the global or regional level.

Region Best Estimate Low Estimate High Estimate

Global -0.3% -14.7% 14.1%

Africa 5.6% -7.5% 18.7%

E. Med. -0.7% -23.5% 22.0%

SE Asia -1.3% -31.4% 28.8%

Decreasing trend in TB and MDR-TB
1999-2014

- 1000 Australia _ 1000 _ China, Hong Kong SAR _ 1000 Estonia
= -] . S
8 = -3% per year = -8% per year
= 100 4 Z 100 4 2 100 peLy
g -1% per year ) g M
& 10+ 2 1w S wg .
g — 3 g R
-] 1 =3 1 = =3 1
g —
- ? T ® C':> -55% per year
& 01 f=tiy—a 2 o1 i 01
g T%hperyear 7% per year g
T 001 + r T T T ! 2 001 3 o001
1999 2002 2005 2008 2011 2014 1993 2002 2005 2008 2011 2014 1999 2002 2005 2008 2011 2014
- 1000 Israel = 1000 Latvia - e 1000 7 Portugal
2 2 =
2 1m0 = 00 3 -6% per year 5 1004 -6% per year
El 3 >
g -5% per year g g SRR o ST S S
S ot ae,. & 10 o m g, PP .8 10 1
S =1 =3
g 1w 8 1 8 17T as
- T ryet,, L, 9+ =+ T -5% per year - TEE L ea . e
2 01 . L= i 01 2 01+
g T%per year & g 9% per year
3 oo T v - - + 3 001 T T ' ' s 2 001 + . . . - .
1595 2002 2005 2008 2011 2014 1999 2002 2005 2008 2011 2014 1999 2002 2005 2008 2011 2014
usA
= 1000
=
2 100
5
g -5% per year
510,
P—'ﬂ—'._._.‘_._._
§ R e ]
= |
]
;" 0.1 .t s s —e.an g, o
2 o -5% per year )

1999 2002 2005 2008 2011 2014
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Increasing trend in MDR-TB
1999-2014

Austri Finland
- 1000 ustria < 1000 infan < 1000
=] ] s
2 100 2 100 = 100
s
a2 N -5% per year 2 -5% per year 2 3% per year
= 10 - . ea . s = 10 [ ] S 10 a -—
S = 2 e v teaas, ° PP ——
g 3 =3
g 1 . g 1 g ]
i e &
% e - & 5 at et
R PR S— C e B B e e 301-__.___.:_-;-' 2 :
o pry
g ° 9% per year b e % % 15%peryear bd . .. 11% per year
% 001 - T T T V 5 001 - T T T 1 & 001 T T - \
1999 2002 2005 2008 2011 2014 1959 2002 2005 2008 2011 2014 1999 2002 2005 2008 2011 2014
. 1000 - Tomsk Oblast, Russian Federation . - 1000 - United Kingdom
2 6% per year 2
£ 100 4  ——— .. = 100
3 [ e 2 2% per year
o L] [=]
2 10 LI v 2 10, feea s et Sede seeqy
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s 5 SR
a 01 2 01 teaetgoatee—— " T,
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5 o001 - v ) 2 001 v .
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World Health

Organization

Global Trend in MDR TB, 1960-2015
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Global coverage on second-line resistance
among MDR-TB patients: 78 countries

725N World Health

™. Organization

Innovations and Future Directions

® Expand testing to include more drugs

® |ncrease number of countries with continuous
surveillance

® Incorporate molecular tests
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Expand Testing to Include More Drugs

®* Many countries with continuous DRS include PZA in
routine testing, a few include fluoroquinolones (FQ)

® In 2013, 5 more countries incorporated testing for
PZA and FQ into surveys

» Preliminary results:
*® RIF resistance associated with PZA resistance
® FQ resistance > RIF resistance in Asia
® FQ resistance < RIF resistance elsewhere
®* More countries adding PZA and FQ
* Need to add injectable drugs, linezolid, clofazimine

bedaquiline, delamanid

Many more countries should build
capacity for continuous surveillance

® 50 countries by 2010 COUNTRIES (IN GREEN) WITH CONTINUOUS SURVEILLANCE SYSTEMS, 2013°
* 80 countries by 2015 T

® Includes countries with
coverage only of sub-
national regions
(Russia, China)

®* Repeat cross-sectional
surveys in interim
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Incorporate Molecular Tests

® Gene Xpert MTB/RIF
® Reduces logistical challenges for sample transport

® Reduces demand on labs (expertise, time, cost)

® Depending on algorithm, does not identify resistance patterns
not associated with RIF resistance, but

« RIF resistance necessitates a change in treatment regimen
« RIF resistance usually associated with other drug resistance

77y World Health
5= %, Organization

® 18 countries

* 6 have already used
Xpert MTB/RIF

= 7 are using Xpert
MTB/RIF in 2016

= 5 have already used
line probe assays

7y World Health

YE®¥ Organization
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Use of DNA sequencing in DRS

Most accurate molecular test available
High throughput: up to ~ 200 strains per batch / 3-4 days

Still requires culture, but possibly direct from sputum in
near future

Test accuracy:

= RIF: possibly equivalent to phenotypic test

» PZA: possibly equivalent to phenotypic test

= INH: low sensitivity compared to phenotypic test
» FQ: low sensitivity compared to phenotypic test
= SLI: low sensitivity compared to phenotypic test
= New drugs (BDQ, DLM): yet to be studied

%3 World Health

X% Organization

Public Health Response to MDR TB
Guided by Data

® Gilobally, prevalence of MDR TB is low (<3%) among new TB
cases in most countries

— Nearly all of Western Hemisphere
— Most countries in W Europe
— Many countries in Africa and SE Asia
® Some countries have serious MDR TB epidemics
— Eastern Europe and Central Asia (former USSR)
® >1/2 of global MDR TB in 3 countries: India, Russia, China
®* MDR TB not increasing in the short term
®* MDR TB not systematically associated with HIV infection
® Prevalence does not differ in children and adults

‘117



OVER 4,100

PEOPLE |
EVERY DAY

v

Source: TB

B Elimination:
Together We Can!
World TB Day March 24

|

www.cdc.gov/th
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Extra Slides

CDC

Percentage of new TB cases with MDR-TB




Eastern Europe & Central Asia: the highest % of
MDR- TB in new TB cases in the world

Belarus (2014)

Arkhangelsk Oblast (2012)
Kyrgyzstan (2011)
Kazakhstan (2013)

Republic of Moldova (2012)
Uzbekistan (2011)

Ukraine (2014)

Chuvasia Republic (2012)
Estonia (2014)

Mary El Republic (2012)
Turkmenistan (2013)
Lithuania (2014)

Azerbaijan (2013)
Chechnya Republic (2012)
Orel Oblast (2012)

Georgia (2014)

Armenia (2007)

Latvia (2014)

Chukotka Autonomous Okrug (2012)
Tajikistan (2014)

341

0 10 20 30 40
% MDR-TB in new TB cases

% World Health
Organization

Percentage

c; . of cases Sr
. ? O] , L loss P
¢ : l:l 6-11.9 \
P 12209
| ey
I - }

= Nodata o /

Subnational data only

[ applicable
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MDR-TB cases estimated to occur among

World Health

Organization

N Estimated MDR-TB cases

0-159 T
200-1999
I 2000-19999 S
B coo00-45999 <
.
- =50 000 o
Nodata

P Not applicable

New and previously treated TB cases with

MDR-TB by region and globally (%)

(latest available data)

AFR
AMR
EMR
EUR
SEAR
WPR
Global

World Health

Organization

ESTIMATED
% OF NEW
TB CASES
WITH
MDR-TB?*

2.1
2.4
3.2
15
2.2
4.4
3.3

ESTIMATED
% OF RE-
TREATMENT
95% TB CASES 95%
CONFIDENCE WITH CONFIDENCE
INTERVAL MDR-TB? INTERVAL
0.5-3.7 11 6.7-16
1.3—3.5 1 6.5—16
2.3—41 18 12—25
10—20 48 43—53
1.9-2.6 16 14—18
2.5-6.3 22 18—25
2.2—-4.4 20 14—27
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Percent TB cases with resistance to isoniazid but
without resistance to rifampicin, 1994-2014
16
14 -
12 0! I
2 . + I
5
£ 8 =
S
S 6 —T—
o
4 i C ) _+_
2 —+
0 I I I I I I I
AFR AMR EMR EUR SEAR WPR Global
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Speaker
Chawetsan Namwat

Position: Director

Department/Organisation: Bureau of Tuberculosis, Department of Disease
Control

Economy: Thailand

Educational Background

Medical Doctor, Khon Kaen University, Thailand
Master in Public Health, Mahidol University, Thailand
Diploma, Preventive Medicine (Field Epidemiology)

Professional Experience

Epidemiology Surveillance in:

1. Communicable disease

2.Injury Surveillance

3.AIDS, TB, & STI

Research: HIV vaccine research’s protocol physician

Recent Publications

Extended evaluation of the virologic, immunologic, and clinical course of volunteers who acquired HIV-1 infection in a
phase Ill vaccine trial of ALVAC-HIV and AIDSVAX BJE. J Infect Dis , Vol. 207 , pp. 1195-1205 , 2013 (co-author).
Molecular evolution of the HIV-1 Thai epidemic between the time of RV144 immunogen selection to the execution of
the vaccine efficacy trial. J Virol , Vol. 87 , pp. 7265-7281 , 2013 (co-author).

The Thai phase Il trial (RV144) vaccine regimen induces T cell responses that preferentially target epitopes within
the V2 region of HIV-1 envelope. J Immunol , Vol. 188 , pp. 5166-5176 , 2012 (co-author).

Is a HIV vaccine a viable option and at what price? An economic evaluation of adding HIV vaccination into existing
prevention programs in Thailand. BMC Public Health , Vol. 11, pp. 534 , 2011 (co-author).

Vaccination with ALVAC and AIDSVAX to prevent HIV-1 infection in Thailand. N Engl J Med , Vol. 361 , pp. 2209-
2220, 2009 (co-author).



124

aumu(l & nsunounulsa®
' |§uciuﬁ'dz grisu §riu Devruld

Reinforcing Surveillance System of
Drug-Resistance TB in Thailand

Dr. Chawetsan Namwat
Director, Bureau of Tuberculosis, DDC
Thailand

29-30 June 2016
APEC Conference on Prevention, Control and Care for Multi-Drug Resistance
Tuberculosis (MDR-TB), and Supply of Second-Line Anti-Tuberculosis Drug.

Taiwan 1
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TB Situation in Thailand, 2014

Thailand B pPopulation 2014 68 million

Estimates of TB burden® 2014

oe o
NUMBER (thousands) RATE (per 100 000 population) E._‘g"- )

Mortality (excludes HIV+TB) 7.4 (3.9-12) 1(5.7-18) gﬁ,: £l

Mortality (HIV+TB only) 4.5(2.3-7.4) 6.6(3.4-1) 388

Prevalence (includes HIV+TB) 160 (110-220) 236 (161-326) g8k \/\/\
| Incidence (includes HIV+TB) | 120(61-190) @(90-2?6) -;Ei o

Incidence (HIV+TB only) 15(7.8-24) 22 (12-36) 2E

Case detection, all forms (%) 59 (36-110) o T T

1990 1995 2000 2005 2010

Estimates of MDR-TB burden® 2014
NEW RETREATMENT

% of TB cases with MDR-TB (a2 (929 500
MDR-TB cases among notified

.
ulmonary TB cases 0)(780-1 600)] 0)(800-1 3
P y ) ( 500) Eg 100 \/\
TB case notifications 2014 11
£8 200 | |
NEW* RELAPSE <z
Pulmonary, bacteriologically confirmed 34 394 1969 g 100
Pulmonary, clinically diagnosed 21115 o = o
Extrapulmonary 10244 o 1990 1995 000 2005 10
Source : Global TB Report, WHO 2015 2
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TB in Thailand
Thailand M Population 201

Estimates of TB burden®2014
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4 68 million

NUMBER (thousands) RATE (per1o0o ooo population)

Mortality (excludes HIV+TB) 7.4 (3.9-12) 1 (5.7-18)
Mortality (HIV+TB only) 4.5(2.3-7.4) 6.6 (3.4-1)
Prevalence (includes HIV+TB) 160 (110—220) 236 (161—326)
Incidence (includes HIV+TB) 120 (61-190) @0—276]
Incidence (HIV+TB only) 15 (7.8—24) 22 (12—36)
Case detection, all forms (%) 59 (36—110)
Estimates of MDR-TB burden® 2014

NEW RETREATMENT
% of TB cases with MDR-TB 2(1.4-2.8) 19 (14—25)

MDR-TB cases among notified
pulmonary TB cases

780—1 600)

00—1 500)

Three High
Burden Country .
(HBC) lists '

Cambodia
Sierra Leone

. i,
-----

"7 Bangladesh -7 SR
e N entral Afr. Rep. :
,/ Eg;slf;);ea ) ~Anglola-_ Congo BN )
! ngerbaiiay  Philipines - M@ Lesotho A
/- Azerbaijan e DRCongo . lesotho \

/  Belarus : Russia Fed. gy onis : i \
! il tafl Viet Nam ' P \\\ Namibia : Botswana .
! el 4 India UR. ‘Fqnzania ; Cameroon !
i Kyrgyzstarr. o i = g |
[ yrgy .. Indonesia Zambia Chad !
;l Peru o Kenya NS Ghana !
\ REfoL MOIdOV’a % Mozambique # Guinea-Bissau |
\ Somalia " s '
, ., Myanmar > Malawi
L Tajikistan %, Nigeria ” : 4
\ Ukraine < ” Swaziland ,
\ ) < PNG 7 Uganda ;

\ Uzbekistan "‘Q, South Afnca ’
\ o, Thailand .~
. QZlmbal;we
MDR-TB  *~.~ TB/ HIV
S 7S Source: WHO 2015

-

—_—
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Surveillance system of DR-TB

m Since 2009, there are 100 MDR-TB centers located
in capital districts and large urban areas
countrywide.

® During 2009-2012, MDR-TB reports from these
centers were not successful due to no laboratory
data for M/XDR-TB detection among risk groups.

® 9-17 October 2012, GLC monitoring visit was
organized and the expert recommended the
revision of R&R and full participation of community
hospitals on MDR-TB care.

aumuJO z £ nsunouaufsn

1Sudund griou §

PMDT Monitoring Visit,0Oct.2012

24/06/2016
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Revised R & R of PMDT,Oct. 2012

‘-"If: l/ llII
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#rominy - WAdding PMDT items into
the auditing system of
qUoUs.lﬂumosmu

“natNSnUIspRDArumw” | the “Quality TB Clinic”
Ouuds:neu we. 2556

Qualily TB Clinic
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B Implementing revised TB

register & PMDT R&R forms to
include results of culture &

DST for risk groups of
MDR-TB
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Detection of M/XDR TB, 2013

2013 RGS::_:SEB"EC; Culture  DST RR-TB MDTRB' XDTRB'
New(M+ & M-) 16643 4012 2467 0 115 0
Relapse 931 569 372 0 38 2
TAF of New 149 95 53 o 13 0
TAF of PrevHxRx a6 37 22 0 5 0
TALF 332 198 122 0 8 0
Other 3590 324 157 0o 15 0
Total 21691 5235 3193 0 194 2
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Detection of M/XDR TB, 2014

2014 Resil':stTeégt; Culture DST RR-TB MDT': XDTRB'
New(M+ & M) 27770 6661 4655 68 149 9
Relapse 1880 826 554 21 64 1
TAF of New 268 199 114 8 20 1
TAF of PrevHxRx 65 42 30 3 6 0
TALF 416 271 197 8 19 0
Other 6171 686 307 14 39 2
Total 36570 8685 5857 122 297 13

15
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Detection of M/XDR TB, 2015

2015 Resil;stTeI;E: Culture  DST RR-TB MDTRB' XDTRB'
New(M+ & M-) 33873 8986 6387 56 190 4
Relapse 1913 1127 799 20 69 1
TAF of New 255 207 147 o 23 0
TAF of PrevHxRx 95 71 46 2 15 0
TALF 437 317 248 9o 17 0
Other 6018 863 504 10 55 0
Total 42591 11571 8131 106 369 5
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Conclusion

« PMDT surveillance has been established as
paper- and electronic-based system since
2012

« The detection of M/XDR is improving

« However there is still big gap for
development in case detection

aumu(l A & nsunouaulsa’
|§UﬁUﬁd grieu griu Jeoiuld

Challenges and lessons learned

M Low coverage of DST among risk groups
M Limitation of paper-based reporting system

M Limited capacity of health care staff at community
level to provide care for M/XDR-TB patients

M DOT for M/XDR-TB patients
¥ Inadequate living support for M/XDR-TB patients

M Guideline for practice staff such as psycho-social
support for M/XDR-TB patients, side effect
assessment/management

18
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Next steps for 2017

B Strengthen the case detection

B Improve coverage and quality of PMDT reports to monitor the
progress

B Develop web-based R/R system including PMDT module

B Strengthen PMDT in all public hospitals through auditing
“Quality TB Clinic”

B Build capacity of staff at community level through training,
practice guide

B Secure the external fund for living support

19

aumu(l z & nsunounulsa®

Thank you

lguduﬁﬂ griou griu devriuld

s'auwaa UNITE T0
_,I 5;91 END
Fwlsa TB




APEC CONFERENCE ON PREVENTION, CONTROL AND CARE FOR

MDR-TB 2%
- 2".-LINE ANTI-TB DRUG

Speaker

Hoang Thi Thanh Thuy

Position: Focal Person

Department/Organisation: Programmatic Management of Drug Resistant
Tuberculosis in Viet Nam, National TB control Programme of Viet Nam/
National Lung Hospital

Economy: Viet Nam

Educational Background

+ Ph.D (Life and Science), Open University, UK, 2016
» Master of Science (Public Health), Hanoi Medical University (2001-2003)
» Medical Doctor (General Practitioner), Hanoi Medical University (1989-1995)

Professional Experience

» 2010-now

Head of MDR-TB group of NTP

Trainers for training courses on management of drug resistant in Vietnam, since 2010

Member of NTP secretariat

Technical Advisor on MDR-TB issues of the Global Fund Project for TB in Vietnam

Member of the National Treatment Committee on clinical management of drug resistant tuberculosis since 2015

Member of the Green Light Committee of the Western Pacific Region (term from 2016-2017)
+ 2008-2010

Additional responsibility as head of PSM (Procurement and Supply Management) group/NTP
+ 2004-2008

Additional responsibility as a member of planning group /NTP

Member of MDR-TB group of NTP

Member of NTP secretariat
+ 1995-2003

Serving as a doctor in the NTP/ National Lung Hospital

Supervisor in TB control for some provinces

Coordinator in some researches

Recent Publications

* Thuy Hoang Thi Thanh, Sy Dinh Ngoc, Nhung Nguyen Viet, Hung Nguyen Van, Peter Horby, Frank GJ Cobelens
and Heiman FL Wertheim. A household survey on screening practices of household contacts of smear positive
tuberculosis patients in Vietnam. BMC Public Health 2014, 14:713.

» ThuyThi Thanh Hoang, Nhung Viet Nguyen, Sy Ngoc Dinh, Hoa Binh Nguyen, Frank Cobelens, Guy Thwaites,
Huong Thien Nguyen, Anh Thu Nguyen, Pamela Wright and Heiman F. L. Wertheim. Challenges in detection and
treatment of multidrug resistant tuberculosis patients in Vietnam. BMC Public Health 2015, 15:980.




Speech Abstract

Promising Specialized and Friendly Patient-Centred Care

Authors:
Nguyen Viet Nhung'?, Hoang Thi Thanh Thuy'

Affiliations:
' National Tuberculosis Control Programme of Vietnam- National Lung Hospital (VNTP-NLH)
2Viietnam Association for Tuberculosis and Lung Disease, Hanoi, Vietnam

ABSTRACT:
Background:

Globally, only 50% of multi -drug resistant tuberculosis (MDR-TB) patients were successfully treated. That
leaves about 50% patients died, failure, lost to follow up or not assessed. This unfavorable outcome may relate to
lack of adherence to treatment due to adverse drug reaction (ADR), inconvenience treatment service, stigma, other
psychology-socio-economy (PSE) difficulties. In order to improve adherence to treatment, reduce stigmatization
and better treatment outcomes, the WHO have recommended patient center approach. The approach establishes
collaboration between patient and provider with their rights and responsibilities to achieve treatment success with
dignity.

Vietnam ranks at 11st among 30 countries with high burden of MDR-TB with estimation of 5.100 MDR-TB cases
among notified TB cases per year. Vietnam has started programmatic management of drug resistant TB (PMDT)
since 2009). Policy for patient centered approach has been stepwise developed and introduced in the light of the
WHO recommendation.

Policy and activities:

Patient centered approach to increase the number of MDR-TB patients enrolled on treatment and improve
treatment outcome. Variety of activities have been stepwise proposed and introduced as promising specialized
and friendly care including (i) increase accessibility to treatment service by expansion of PMDT network and
development of suitable models of care (ii) establishment of patient support system to increase adherence to
treatment and reduce stigma with directly observed treatment (DOT) supporters, enable for food and travelling,
health insurance system, PSE supporters, (iii) introduce pharmacovigilence (PV) system to detect and treat adverse
drug reaction to improve treatment outcome and reduce lost to follow-up, (iv) establish the collaboration between
PMDT and non-PMDT servicefor referring patients between two sectors and ensure treatment quality in non PMDT
service, (v) Introduce short course regimen for MDR-TB to facilitate adherence, new drug (Bedaquiline) to improve
treatment outcome of for patients resistant with second line TB drugs, patients intolerable or have ADR with
current MDR-TB drugs, (vi) pilot a strategy (FAST)that contribute to shorten time from notification to treatment and
ensure effective treatment.

Result and recommendation:

The number of MDR-TB patients enrolled for treatment increased over the years (up to 1500-2000 MDR-TB
cases per year). The treatment success rate for MDR-TB in Vietnam has been stable at around 70%, which is higher
than global level. This result may reflect a promising Patient-Centred Care adopted by PMDT of Vietnam. However,
so far a significant number of patients diagnosed but not enrolled for treatment (5-10%), died (7-8%), failure (7%),
lost to follow up (7-10%, even much higher among patient treated outside PMDT). For these reasons, Vietnam need
to continue improve treatment enrollment and treatment outcome using patient centered care approach.
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Vietnam-Promising Specialized and
Friendly Patient-Centred Care

Taipei, June 2016

\ -4

Qlntroduction about Vietham’s Programmatic
Management of Drug resistant Tuberculosis
(PMDT) and drug resistant tuberculosis (TB)
situation

Q Patient centred approach:

1 The approach recommended by the WHO

0 Policy and activities implemented in Vietnam

OResult and recommendation
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~in Viet Nam

DRS 3 (06-07) DRS 4 (11-12)
MDR rate among new TB patients 2.7 % (2.0-3.6%) 4.0 %
(2.5 -5.4%)
MDR rate among retreated patients 19% (14-25%) 23.3%
(16.7-29.9)

The number of MDR-TB patients among the 2000 (1500-2700) 3000
number of new TB patients every year

The number of MDR-TB patients among the 1700 (1200-2200) 2100
number of retreated patients every year

Total number of MDR-TB patients among total | 3700 5100
number of TB patients every year

XDR-TB/MDR-TB 5.6%

FQ res/MDR-TB 16.7%
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Theresult of 4" DRS(201 1) )

Result is similar to Western Pacific countries (WHO report
2012):

» New: 4.8% (95% Cl: 3.4 - 6.1)

» Retreatment: 22% (95% CI: 18 — 26)

Drug resistance has increased so NTP should continue to
prioritise:

» Scale-up and strengthen Programmatic Management

of Drug resistant TB (PMDT)
» Improve the detection and enroliment for treatment

» Strengthen treatment management, especially when
implement 6 month regimen with Rifampicine during
entire treatment course to ensure that cured rate is
high and the increase of I\/Iult| Drug resistant TB (MDR-
TB) is controlled T

_ recommended by the WHO—

Rational:

Globally, only 50% of MDR-TB patients were
successfully treated—>50% patients died, failure, lost
to follow up or not assessed

Poor outcome relates to lack of adherence to
treatment due to adverse drug reaction (ADR),
inconvenience treatment service, stigma, other
psychology-socio-economy (PSE) difficulties—> need
to address to improve adherence to treatment and
treatment outcome

Recommendation
Patient center approach: establishes collaboration
between patient and provider with their rights and
responsibilities vertgeatment success with
dignity. ]

Patient centred approach —
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Patient centred approach . =
- tmpTemented in Vietn

Policy to implement patient centered
approach to :

Increase the number of MDR-TB patients
enrolled on treatment

Improve treatment outcome.
Activities under the policy

agy1e

Patient centred approach implemented—
_inVietnam-activities ————

Increase accessibility to treatment service:
Expansion of PMDT network: More treatment
sites and satellite sites - patients not have to
travel so far, willing to be enrolled and adhere to
treatment
More suitable models of care to facilitate patient’s
adherence: hospital based care (at TB hospital or
general hospital in province without TB hospital
available), ambulatory clinic based care (DOT

clinic at province, district or communal levels)
Year 2009 2010 2011 2012-2013  2014-2015 2016
PMDT provinces 1 6 20 35 45 51
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/Pat-ient‘:é'éﬁ_t‘fé'd ﬁapproaelximplemeﬁ?:d
in Vietham-activities

Patient support system to increase adherence to
treatment and reduce stigma:
Directly observed treatment (DOT)
supporters:
Oil-slick training model is used for cost
saving
Provide information to patients and family
about TB treatment prior to and during
treatment
Observation of drugs taken

/Pat-ient‘:é'éﬁ_t‘fé'd ﬁapproaelximplemeﬁ?:d
in Vietham-activities

Patient support system to increase adherence to
treatment and reduce stigma:
Directly observed treatment (DOT)
supporters:
Education of infection control (IC)
Recognition of ADR
Members involved : health staff, family
member, cured MDR-TB patients




/Patient“é‘éﬁ‘fé‘ﬁﬁapproaelﬂmpleme nted
in Vietham-activities
Patient support system to increase adherence to
treatment and reduce stigma:
PSE supporters

Trained on communication skills and
psychology of TB patients
Give consultation for any psychological
difficulties challenged the patients to reduce
stigma
Currently recruited PSE staff, to be involved
by community volunteers in the future

/Patient“é‘éﬁ‘fé‘ﬁﬁapproaelﬂmpleme nted
in Vietham-activities
Patient support system to increase
adherence to treatment and reduce stigma:
Enable for food and travelling: Global
Funds, local charity organization
Health insurance system
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/Patient“c‘:‘éﬁ?é‘d‘approaclﬂmplem eﬁ?gd
in Vietham-activities

Introduction of pharmacovigilence (PV)
system to detect and treat adverse drug
reaction to improve treatment outcome and

reduce lost to follow-up
Ancillary drugs for adverse reaction

treatment
Pharmacovigilance
National DI &
ADR center
! ! ! Nationall Health
Southern Middle Northern Programs
center center center (HIV/AIDS, TB,
Malaria...)
L Provincial/Dist Provincial/Dist Provincial/Dist | =
rict/Private rict/Private rict/Private m:?:fi':ll;:lfiric ;
hospital, health  hospital, health.  hospital, health il il

e A L ) centers centers
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_ PVmethodsinNTP————

Since 2012

Cohort
Event
Monitoring(aDSM)

Since 2006

Patient ceTed‘appfeaelumpleme nted
" in Vietnam-activities

Establish the collaboration between PMDT and
non-PMDT service:
For referring MDR-TB presumptives from non
PMDT-PMDT service to increase MDR-TB
diagnosis
To provide quality of treatment service to MDR-
TB patients (general hospital) by training,
facility upgrade
Mechanism to refer patients between two
sectors based on patlents need to ensure the
continuation of SRR
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_Patient centred approach implemented
in Vietham-activities

Pilot a strategy (FAST)that contribute to shorten time from
notification to treatment and ensure effective treatment:
FAST is a strategy consists of components: Finding TB and
MDR TB cases Actively, Separating safely, Treating
effectively
Measuring times as important process indicators
*Time from cough detection to sputum collection
*Time from sputum collection to lab
*Time from lab to result
*Time from result to notification
*Time from notification to treatment
*Adaptation to different settings ( criteria, protocol , Algorithm
for diagnosis and treatment initiation, Monitoring,Recording/

reporting,Supervision@vmn)
agyvE

-

e e T
e ~ _\—//

=
Results

The number of MDR-TB patients enrolled for treatment
increased over the years

Enrollment 2009 2010 2011 2012 2013 2014 2015 Total
he number of

enrolled patienty 101 97 578 713 948 1532 2131 6100

% of enrollment 3% 3% 16% 19% 25% 30% 42%
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JRESLHts—
— + The treatment success rate for MDR-TB in Vietnam has
been stable at around 70%, which is higher than global
level

Lossto Not
Year cured |Com. |Died |Failled fup  |acessed|Success |

2009 62% 11%| 8% 7% 9% 3% 73%
20100 72% 6% 8% 7% 6% 0% 78%
2011 61%| 11%| 7% 7% 13% 1% 72%

202l S50 15% 10% 6% 12% 3%  70%

2013 53% 16% 9% 7% 14% 1% 69%

e

Conclusion and recommendatien

— +The increased number of patients enrolled for

treatment and the favorable success rate achieved

may reflect a promising Patient-Centred Care

adopted by PMDT of Vietnam.

* However:
*So far a significant number of patients diagnosed
but not enrolled for treatment (5-10%)
*Unfavorable treatment outcome: died (7-8%),
failure (7%), lost to follow up (7-10%, increase
when expansion, higher among patient treated
outside PMDT)

- Vietnam need to continue improve treatment

enrolliment and treatment oufcome using patient
centered care appr ()
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Hyungseok Kang

Position: Director

Department/Organisation: Department of Chest Medicine, Masan
National Hospital

Economy: Republic of Korea

Educational Background

+ Mar. 2008- Feb. 2009 Residentship, Department of Chest Medicine, Masan National Hospital, Changwon-si, Korea

« Mar. 2006- Aug. 2006 Fellowship, Department of Thoracic and Cardiovascular Surgery, Daegu Catholic University
Medical Center, Daegu, Korea

* Mar. 1999- Feb. 2003 Residentship, Department of Thoracic and Cardiovascular Surgery, Daegu Catholic University
Medical Center, Daegu, Korea

* Mar. 1992-Feb. 1998 School of Medicine, Catholic University of Daegu, Daegu, Korea

Professional Experience

+ Sep. 2014-now, Director, Dep. of Chest Medicine,
Masan National Hospital
+ Apr. 2008-Aug. 2014, Medical and Research Staff,
Dep. Of Chest Medicine, Masan National Hospital
+ Sep. 2006-Mar. 2008, Research Doctor (Medical Official),
Clinical Research Center, Masan National Hospital
Clinical Research Department, International Tuberculosis Research Center

Recent Publications

+ Impact of diabetes and smoking on mortality in tuberculosis. PLoS One. 2013;8(2):e58044.

» Frequency of adverse reactions to first- and second-line anti-tuberculosis chemotherapy in a Korean cohort. Int J
Tuberc Lung Dis. 2012 Jul;16(7):961-6.

 Prevalence of and risk factors for resistance to second-line drugs in people with multidrug-resistant tuberculosis in
eight countries,.Lancet. 2012 Oct 20;380(9851):1406-17.

+ Evaluation of Reverse Hybridization Assay for Detecting Fluoroquinolone and Kanamycin Resistance in Multidrug-
Resistance Mycobacterium tuberculosis Clinical Isolates, Tuberc Respir Dis 2012;72:44-49.

+ Patterns of pncA mutations in drug-resistant Mycobacterium tuberculosis isolated from patients in South Korea. Int J
Tuberc Lung Dis. 2012 Jan;16(1):98-103.
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Speech Abstract

Promising Specialized and Friendly Patient-Centred Care

Hyungseok Kang
Director

Department of Chest Medicine, Masan National Hospital, Republic of Korea

The best way to lead an MDR TB patient to a successful outcome is through patient-centered care based on
his/her need and mutual respect between the patient and the provider. In the aspect of PMDT, patient-centered
approach has been endorsed and emphasized through a variety of recommendations and guidelines in the

manner of standard care.

[ would like to introduce the program and system provided to MDR TB patents in a TB hospital setting in Korea;
deciding the appropriate regimen, delivering the medications, monitoring, educating and counseling from A to Z

as well as continuing care after discharge in the perspective of patient centered care.

The history of fighting against Tb in Korea has been successful but still there are several barriers that slow
down our country in reaching the state of ‘Elimination of TB" Since 2006, ‘Plan 2030’ was announced, a variety of
case management services in the aspect of patient centered approach started to help MDR TB patients and to
speed up the decrease in the number of notified TB cases. We have noted a remarkable improvement of MDR TB

management indices.

Key Words: MDR TB, patient-centerd care, PMDT



Promising Specialized and
Friendly Patient-Centered Care

Masan National TB Hospital, Korea

TREATMENT OF TUBERCULOSIS

Supervision and patient support

FOURTH EDITION

6.4 Using a patient-centred approach to care
and treatment delivery

‘It is essential that these approaches be based
on ethical principles regarding the needs, rights,
capabilities and responsibilities of patients, their
families and their communities.’

Masan National Tuberculosis Hospital &
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INTERNATIONAL STANDARDS FOR

Tuberculosis Care

DIAGNOSIS TREATMENT PUBLIC HEALTH

Standard 9. A patient-centered approach

to treatment should be developed for all
patients in order to promote adherence,
improve quality of life, and relieve suffering.
This approach should be based on the
patient’'s needs and mutual respect between
the patient and the provider.

Masan National Tuberculosis Hospital &

Guidel_ines for the CHAPTER 19
programmatic management of
drug-resistant tuberculosis
EMERGENCY UPDATE 2008 Managlng DR-TB through

patient-centred care

Successful management of DR-TB
requires putting the patient at the centre of
a comprehensive programme of care that
includes allows patients to exercise

their rights. This, in turn, enables patients
to fulfill their responsibilities and

assist in the treatment success.

Masan National Tuberculosis Hospital &

f# World Health

9.7 Organization
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INT J TUBERC LUNG DIS 16(6):714-717 PERSPECTIVES
©2012 The Union ——
http:/idx.doi.org/10.5588/ijtld.11.0635

Language in tuberculosis services: can we change to
patient-centred terminology and stop the paradigm
of blaming the patients?

R. Zachariah,* A. D. Harries,** S. Srinath,5 S. Ram," K. Viney,* E. Singogo,** P. Lal,5 A. Mendoza-Ticona,'t
A. Sreenivas,§ N. W. Aung,** B. N. Sharath,¢ H. Kanyerere,7 N. van Soelen,* N. Kirui,*** E. Ali,*
S. G. Hinderaker,*t K. Bissell,t D. A. Enarson,! M. E. Edgintont

¢ er’ > ‘person lost to follow-up’
‘TB pect’ - ‘person with presumptive TB’
¢ I’ - ‘prevention and care’

Masan National Tuberculosis Hospital &

Key Component of Patient Centered Care

1. Respect for patient’s values, preferences and
expressed needs

2. Coordination and integration of care

3. Information, communication and education

4. financial, Physical, emotional Support

5. Involvement of family and friends

6. Transition and continuity

Masan National Tuberculosis Hospital &
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. Contents

1. Patient centered Care
- TB Hospital based

2. Patient centered Care
- PMDT in Korea

Masan National Tuberculosis Hospital &
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Si, Gun, Gu
Health Center
Masan National Tuberculosis Hospital &
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Cooperation & Partnership

Masan National Tuberculosis Hospital &

. Patient Profile in MNTH, 2013

e The largest TB referral hospital in Korea
: More than 80% of patients are transferred cases.

= # of admitted patients/year 569 patients
= Annual outpatient visits 4,244 visits
= Average No. of inpatients/day 216 patients
» Mean duration of admission/patient | 118 days

MNTH 2013 Annual Report

Masan National Tuberculosis Hospital &




a “(_:Iassification of Inpatients, 2013. .

MMNTH 2013 Annual Report
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Masan National Tuberculosis Hospital &

“5A'S:

Assess
Advise
Agree
Assist
Arrange

of drug-resistant tuberculosis, 2014, WHO

dbook to the WHO guidelines for the prog

Masan National Tuberculosis Hospital &
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Responsibility

Attending

physician

Attending

nurse

Integration Of 5 A’S

Assess patient’s goals at the start

Assess patient’s clinical status, classify/identify relevant treatments
Assess for the presence of adverse effects

Correct any inaccurate knowledge
Discuss the options (different treatment delivery options, regimens,,
palliative care)

¢ Provide treatments/medication
& Provide other medical treatments
Assess patient’s adherence to their medications
Assess factors associated with the patient’s lifestyle that might prevent
adherence to therapy

Evaluate the importance the patient gives to the indicated treatment
Provide a written or pictorial summary of the plan

Provide a DOT provider and/or drug-resistant TB treatment supporter
Provide skills and tools to assist with self-management and adherence

Link to available support: Friends and family
Masan National Tuberculosis Hospital

Responsibility

PPM nurse

Social

worker

Religious

facility

Assess the financial situation (job, education, dependents)

Link to available support: Community services

Advise on the social protection schemes the patient is eligible
Link to available support: Community services
Arrange follow-up care and a follow-up visit to monitor treatment progress

and to reinforce key messages
Arrange a way for the patient to contact you if problems arise

Provide with sickness certificate to facilitate access to social protection
schemes

Assess patient’'s knowledge, beliefs, concerns and daily behaviours
related to drug-resistant TB and its treatment

Link to available support: Community services

Masan National Tuberculosis Hospital &
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System & Program for Management
oy’ 2 2 s

Masan National Tuberculosis Hospital &

S or C (+) ) s&c(-/-)
G‘,olation wards (Rehabilitation \
' wards
= 2.4 Ward | '
(intensive phase) If negative * = 6y, Ward(Male)
* 31 Ward conversion = 7y, Ward(Female)
(continuation
phase) uu:»\
J

Masan National Tuberculosis Hospital &
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2. Management

e Appropriate regimen & monitoring
- MNTH TB Management Guideline & Care Plan-

e Appropriate facilities

e TB chart and catabase

o Referral system

e LAB and Imaging study facility

e Special clinics

Masan National Tuberculosis Hospital &

2. Education and Counseling

“ Through the Patients’ eye” Education Program:

Lifting

schedule Topic provider tool Material
Cay 1-2 - General Instructlon(DOT) nurse Face to face Manaseel;ent
- Alcohol abstinence, Stop smoking g
Pocket book
Wesk 1 - Video Education(self Management) nurse Online lecture Edu\gzggnal
Month 1 - TB medication facts nurse Face to face Hand book
DR-TB
- Self Management . Educational
Month 2 - Prevention of acquired resistance nurse Online lecture Video
-TB Management
Month 3 “Knowing where I am nurse Face to face | Hand book
Month 4 - Continuous Care after Discharge nurse Face to face leaflet
- Understanding of Obligatory
Wesk 1 Hospitalization PPM nurse | Face to face Hand book
Obligatory - Contact Investigation
Hospitalization he ti ¢
At the time of | Supporting system after discharge PPM nurse | Face to face Hand book

Masan National Tuberculosis Hospital &
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Education Program: Diabetes and Hypertension

Topic Provider tool material
Diabetes Tuberculosis and diabetes nurse lecture PPT slides
Hypertension | Management of hypertension nurse lecture PPT slides
Improving awareness through education(2015)
: Annual survey and feedback on the program
Question(awareness) ::::::;fs before = after
Infectiousness of TB Well known 3% IR
Disease progression Well known . 67% 900
Significance of TB treatment Well known I 64% 95%
Specific TB medications Well known | 33%, 77
Dosage and usage of medication . Well known I 24% 67
Side effects of medications . Well known I 39% 83%
Treatment duration | Wellknown | s2% o7
Hazard from drug discontinuation Well known 54% 95

Masan National Tuberculosis Hospital @

Counseling with social worker:
e Restoration of medical insurance

e Financial support for patient’s basic life
link exterior funds to patients

e Link patient to sanatorium, mental nursing facility etc.

Counseling with PPM nurse:

e Communication with outside medical facilities
e Follow —up program after discharge
e Support from NTP

‘Obligatory Admission and Isolation”

Masan National Tuberculosis Hospital @
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4. In-Patient DOT

e DOT Since Dec. 2004 for all in-patients

Masan National Tuberculosis Hospital &

1. Patient centered Care
- TB Hospital based

2. Patient centered Care
- PMDT in Korea

Masan National Tuberculosis Hospital &




Hx of TB in Korea(1)

<1970’ - 2000’
1980 Adoption of short course chemotherapy
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Table 1. Trend of tuberculosis situation according to the national prevalence surveys

Annual Risk of Infection
Infection rate(0~29,%)
Prevalence
Radiologicalty active (%6)
No. of patients(1,000)
Bacillary positives (6)
No. of patients(1,000)
Smear positives (%)
No. of patients(1,000)
Drug resistance (%)
Initial resistance
Acquired resistance:

Combined resistance

1965
53
445

51
1.240
094
226
069
170

26.2
55.2
8.0

1975

23
469

33
1.014
0.76
235
0.48
146

273
733

1980
18
a7

238
745
475

1985

12
387

2.2
198
0.44
164
0.24
a9

18.0
586
353

1990

11
213

18
128
0.24
95
0.74
56

15.4
54.3
27.4

1995
05
155

1.0
429
0.22
9
0.09
39

58
250
9.9

2006
021
a4

0486
224
0095
44
0039

2010

016
65

0.380
178
0.079
37
0.033

ftalics are estimated figure

* X [R—square: 0.96)

Estimation of prevalence; calculated by the age — specific reduction rate using the 1980-1935 year survey.

Estimation of annual risk of infection; calculated by the regression equation using infection rate of 5~9 years old: LnY=6.37253 — 0.07485

Masan National Tuberculosis Hospital &
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Hx of TB in Korea(2)

< 2000" ~

2006 9. "“Stop TB Plan 2030”
2008 3. "“2030 plan for TB Elimination Revision
2011 “"New 2020 plan”

2013 TB Control Master Plan Stage I(2013-2017)

KCDC, MOHW, Korea new plan 2020

r

Masan National Tuberculosis Hospital &
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NTP

ntrol Master Plan Stage I(2013-201

Policy Objectives

Halve the TB Incidence till 2020

“11100/105 =  ’20 50/105

Basic Directions
i i Build-up overall ; )
Acnve_andr_amd case _' ) 1P OV - MNationalinvestment and
detection with customized 02 management system 03 f o N
. . ocusing attention toward
intensive care from maonitoring to B
project evaluation

Masan National Tuberculosis Hospital &

NTP

ntrol Master Plan Stage I(2013-201

Strategies and Projects

Early Case
Detection

Strengthening Case
the Management
Infrastructure & Support

Masan National Tuberculosis Hospital &
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NTP -

ase Management services, 2015

1. Support Budget for TB nurse

Facility(>100 Notified cases a year
or >200 National Insurance reimbursement claims)

2. Case Management Fee
9000 won/case

3. Support Expenses of TB Patients
support 50% of cost(other than insurance coverage)
- free from July, 2016

Masan National Tuberculosis Hospital &

NTP -

Management Services, 2015

4. Contact Case Management :
Free screening for TB of Family members
Free LTBI Treatment

5. Epidemiologic Survey in Outbreak
school, company office, military camp, shelter efc.
“ Central Outbreak Survey Task Force Team in KCDC”

Masan National Tuberculosis Hospital &
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NTP -

ase Management Services, 2015

6. “ Obligatory Hospitalization”:

Eligibility: infectious MDR TB cases
infectious non-compliant TB cases

financial support for minimum cost-of-living
partial Support : caregiver cost
in patient cost not covered by national insurance

Lifting: more than 2 weeks medication
& 3 more consecutive smear negativity
& attending physician’s approval

Masan National Tuberculosis Hospital &

NTP -

el . Case Management Services, 2015
6. “ Obligatory Hospitalization”

Request “Order”

Request Order,
“Lifting"”

| - Support .
MEdicaI Fac"ity S _ — II::.:‘.:-:-

A
p

Survey &
Management Team TB NET
Masan National Tuberculosis Hospital &
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NTP -

ase Management Services, 2015

6. “ Obligatory Hospitalization” —Referral System

Requesting
Facll Ity Transfer

v

A
Request Assign
transfer referral facility
Public Health Center ik ke s >

Masan National Tuberculosis Hospital &

NTP -

ase Management Services, 2015

6. “ Obligatory Hospitalization”:
Masan National TB Hospital

year 2011 2012 2013

# of cases 79 109 134

Nationwide cases

# of Cases(%) Refuse to
follow the
Total MDR Non compliant
order
total 1,372(100) 980(71.4) 393(28.6) 15
2011 329(100) 184(55.9) 145(44.1) 2
2012 472(100) 335(71.0) 137(29.0) 5
2013 571(100) 459(80.4) 112(19.6) 8

Masan National Tuberculosis Hospital &
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NTP -

ase Management Services, 2015

6. “ Obligatory Hospitalization”:
TB Safety Belt(National TB Hospital Chain)

National Medical Center
Seoul Metropolitan Seobuk Hospital
Masan National Hospital
Mokpo National Hospital

=
e —
s =g Eere| =2l
National Medical Center

o meoian 4 Jusmen
Masan National Hospital MORPO NATIONAL HOSPITAL

T TRy L=

Masan National Tuberculosis Hospital &

et . MDRTB Notification

Notified MDR TB cases 2011-2015

year 2011 2012 2013 2014 | 2015

# of cases 975 1212 951 856 787

KCDC htip./thfree.cdc.go.kr
Annual TB Report 2015

Masan National Tuberculosis Hospital &
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year

2011

2012

2013

2014

2015

# of cases

140

158

113

83

58

KCDC hitp./tbfree.cdc.go.kr

Annual TB Report 2015

Masan National Tuberculosis Hospital &
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Speaker

Chou-Jui Lin

Position: Attending Physician

Department/Organisation: Taoyuan General Hospital, Ministry of Health
and Welfare

Economy: Chinese Taipei

Educational Background

» Department of Medicine, National Cheng Kung University

Professional Experience

+ 2004-now Attending Physician, Department of Internal Medicine, Taoyuan General Hospital, Ministry of Health and
Welfare

+ 2002-2004 Research Fellow, Department of Internal Medicine, National Taiwan University Hospital

+ 1999-2002 Resident, Department of Internal Medicine, National Taiwan University Hospital

Recent Publications

+ Chao WC, Huang YW, Yu MC, Yang WT, Lin CJ, Lee JJ, Huang RM, Shieh CC, Chien ST, Chien JY. Outcome
correlation of smear-positivity but culture-negativity during standard anti-tuberculosis treatment in Taiwan. BMC
Infectious Diseases 2015; 15:67.

* Chou-Han Lin, Chou-Jui Lin, Yao-Wen Kuo, Jann-Yuan Wang, Chia-Lin Hsu, Jong-Min Chen, Wern-Cherng Cheng,
Li-Na Lee. Tuberculosis mortality: Patient characteristics and causes. BMC Infectious Diseases 2014; 14:5.

* Chan PC, Yang CH, Chang LY, Wang KF, Kuo YC, Lin CJ, Lee SW, Hsueh PR, Fang CT, Huang LM. Lower
prevalence of tuberculosis infection in BCG vaccinees: a cross-sectional study in adult prison inmates. Thorax. 2013
Mar;68(3):263-8.
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Speech Abstract

Promising Specialized and Friendly Patient-Centered Care

Chou-Jui Lin
Attending Physician
Chest Medicine, Taoyuan General Hospital, Ministry of Health and Welfare, Chinese Taipei

Through the coverage of National Health Insurance and National Surveillance Network of Communicable
Diseases, tuberculosis (TB) in Chinese Taipei Economy has been controlled and monitored at the central level with
minimal out-of-pocket expense from the patients. The implementation of directly observed treatment (DOT) has
further brought down the prevalence and the relapse of tuberculosis. However, the increase in the numbers of

multidrug-resistant tuberculosis (MDRTB) patients still represents a growing threat to our public health.

From a local study published in 2006 in European Respiratory Journal, the treatment outcome of MDRTB
from 1992 to 1996 in Chinese Taipei Economy was suboptimal, with only 50% of cure rate and a default rate as
high as nearly 30%. The lengthy treatment duration and toxic side effects from the medications poses a particular
challenge to the issue of adherence. And since default is a decision made by the patients solely, it is only reasonable
to adopt a patient-centered approach to address the difficulties they encountered in order to retain them in

treatment.

To combat MDRTB, political commitment is of paramount importance. Our CDC has made a loud-and-clear
statement by taking several critical measures in this uphill battle against MDRTB. First, by providing sufficient
funding, both the designated hospitals and the patients can get rid of the financial constrains from the National
Insurance bureau and from being socio-economically deprived. Second, by adopting a hospital-led treatment plus
DOT care model, the community-based care can be considered as a continuity of hospital-based care; and it further
enables early detection and management of any side effects and sings of poor adherence. Last but the least, by
constructing Taiwan MDRTB Consortium (TMTC), treatment consensus and standardized management, coordinated

to a central level, can be built upon regular meetings and discussions among these hospitals and CDC.

There has been a substantial improvement in MDRTB treatment outcome since the initiation of TMTC. It
proves that to confine the MDRTB patients under the care of designated hospitals, which deliver treatment/DOT in
an individualized and flexible way, not only reduces the default rate tremendously, but also secures the treatment

success in return.



PROMISING SPECIALIZED AND FRIENDLY
PATIENT-CENTERED CARE

Rebecca C.J. Lin, M.D.
Taoyuan General Hospital, Ministry of Health and Welfare

BACKGROUND INFORMATION

* Area: 36,193 Km2
» Population: 23 million

+ TB prevalence: 72.5 (2005) to
45.6 (2015)

» National health insurance

» National surveillance network of
communicable diseases

168



APEC CONFERENCE ON PREVENTION, CONTROL AND CARE FOR

MDR-TB 2%
- 2-LINE ANTI-TB DRUG

National Surveillance
Network of
Communicable

Disease Public Health

Prevent. Promote. Protect.

\ DOT
Treatment Contact screening
e

Outcome of pulmonary multidrug-resistant
tuberculosis: a 6-yr follow-up study

C-Y. Chiang*, D.A. Enarson*, M-C. Yu®*, K-J. Bai*, R-M. Huang®, C-J. Hsu",
J. Suo” and T-P. Lin'

* 299 pts from 1992-1996
» 215 males, 84 females, mean age: 47.3 y/o

Eur Respir J 2006; 28: 980-985
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LOW CURE RATE

« Treatment factors: + System factors:
* Diagnostic delay « Lack of programmatic
« Ineffective regimen approach
- Co-morbidity « Coordination with public health

* Doctor/hospital shopping

HIGH DEFAULT RATE

» Medication related: » Service provider related:
» Adverse effect * Conflicting timing of jobs
* Long duration * Behavior of service
* Pain associated with provider
injection * Poor counseling

* High pill burden

PLOS ONE | DOI:10.1371/ August 24, 2015

6
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HIGH DEFAULT RATE

* Socio-economic factors: » Patient related:

» Stigma and » Lack of awareness

discrimination « Myths and misbeliefs

* Lack of family and regarding disease

social support « Substance abuse

* Unemployment and

: . . * Confidentiality issues
financial constrains

PLOS ONE | DOI:10.1371/ August 24, 2015

7

HOW WE TACKLE THE PROBLEMS?

POLITICAL COMMITMENT

171



SPECIALIZED MDRTB PROGRAM

» National surveillance network:
* Previous TB treatment record
 System alarm upon MDRTB detection
 Central research lab:
 Rapid diagnosis: GenoType® MTBDR, GenoType® MTBDRsI
« Standardized lab result: phenotypic 2" line DST
* Cluster investigation
« Taiwan MDRTB Consortium
» MDRTB treatment team

TAIWAN MDRTB CONSORTIUM (TMTC)

Designated treatment network

5 medical teams to cover 5 different regions

Hospital-led care and DOT

No out-of-pocket expenses from patients

Full reimbursement of medical expenses from government
funding

Quarterly meeting
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::::::::

National Surveillance
Network of
Communicable Disease

Central Research Lab
2" ine DST

B "'\_I
DOT L uTreatment
| A LN Gi

Outcome analysis and feedback
Forming consensus

Experience sharing and case discussion
Surgical evaluation
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TYGH EXPERIENCE

Totally 100 patients from May, 2007 till now

PATIENT CATEGORY
others default
2% new case 0%

relapse
22%

66%

after
default
10%

Co-morbid condition: DM (29%) Alcohol abuse (26%) Psychiatric disorder (14%)

PATIENT-CENTERED CARE MODEL

[ MDRTB center J
(

physician, case manager)

v R |
/ Hospital-based: \ / Community-based: \

Establish rapport Flexible DOT
Drug ramping . Health status monitoring
Adverse effects management <,_> Psychosocial support
Co-morbidity treatment Nutritional support
Counseling & education Incentive

\ Psychiatric evaluation / \ Stigma elimination /
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SIDE EFFECTS MANAGEMENT

CO-MORBIDITY MANAGEMENT

= Optimize sugar control * Monitor finger blood sugar
Diabetes mellitus | ° Diet consultation and education | = Diet control
* DM-related complication * Lifestyle modification
evaluation * Insulin injection

+ Withdrawal management + Lifestyle monitoring
Alcoholism *  Psychiatric evaluation *  Psychosocial support

+ Complication evaluation

* Liver function monitoring

» Psychiatric evaluation: + Rehabilitation

T v Diagnosis + Psychosocial support
Psychiatric disease v Treatment

v" Behavioral consultation
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SPECIALIZED, FRIENDLY, AND PATIENT-CENTERED

Community-based //\'

\/ m Hospital-based
‘ Love/belonging care




Taking Action to Secure
Supply of Second Line
Drugs

Moderator

Jen Suo
Physician, Taiwan Anti-Tuberculosis Association, Chinese Taipei

Peter Cegielski
Team Leader, Global TB Branch, Division of Global HIV and TB, Centers
for Disease Control and Prevention, the United States
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Moderator

Jen Suo

Position: Physician

Department/Organisation: The First Chest Clinic, Taiwan
Anti-Tuberculosis Association

Economy: Chinese Taipei

Educational Background

National Taiwan University, College of Medicine. Bachelor of Medicine

Professional Experience

* National TB Association. Doctor, 2005-

» TaoYuan General Hospital, DOH. Doctor, 2002-2005

* Center for Chest Disease, DOH. Director, 2002-

* Chronic Disease Control Bureau, DOH. Director, 2001-2002

+ Chronic Disease Control Bureau, DOH. Deputy Director, 1999-2001

+ Taipei County Chronic Disease Control Station. Doctor, 1997-1999

+ Chronic Disease Control Bureau, DOH. Section Chief, 1989-1997

* FETP , DOH. Trainee, 1989-1991

* National Jewish Center for Immunology and Respiratory Disease, USA. Research Associate, 1987-1988
» Taiwan Provincial Tuberculosis Control Bureau. Section Chief, 1983-1989
» Taiwan Provincial Tuberculosis Control Bureau. Doctor, 1982-1983

Recent Publications

Lo HY, Suo J, Chang HJ, Yang SL, Chou P. Risk Factors Associated With Death in a 12-Month Cohort Analysis of
Tuberculosis Patients: 12-Month Follow-up After Registration. Asia Pac J Public Health 2011 Dec 23. Epub.

Chiang CY, Bai KJ, Lee CN, Enarson DA, Suo J, Luh KT. Inconsistent dosing of anti-tuberculosis drugs in Taipei,
Taiwan. Int J Tuberc Lung Dis. 2010; 14:878-83.

Chan PC, Huang LM, Suo J. It is time to deal with latent tuberculosis infection in Taiwan. J Formos Med Assoc. 2009
Dec;108(12):901-3.

Chiang CY, Enarson DA, Bai KJ, Suo J, Wu YC, Lin TP, Luh KT. Factors associated with a clinician's decision to
stop anti-tuberculosis treatment before completion. Int J Tuberc Lung Dis. 2008; 12:441-6.

Kuo LK, Lin RL, Lin FJ, Wu CL, Suo J. Causes of death of notified tuberuclosis patients from 2000-2004 in a medical
center in Taipei. Thorac Med 2007; 22:305-312.
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Moderator

Peter Cegielski

Position: Team Leader

Department/Organisation: Global TB Branch, Division of Global HIV and
TB, Centers for Disease Control and Prevention

Economy: the United States

Educational Background

* MPH, University of North Carolina 1995

* Infectious Diseases Fellowship, Duke University Medical Center 1990
+ Internal Medicine Residency, Duke University Medical Center 1987

* MD, University of California 1984

» BS in Biochemistry, Harvard University 1978

Professional Experience

» 2015-now Team Leader for TB Prevention Care and Treatment, Division of Global HIV and TB, US CDC

+ 1998-2015 Medical Officer, then Team Leader for Drug-Resistant TB, Division of TB Elimination, US CDC

* 1996-1998 Assistant Professor, Department of Epidemiology, Johns Hopkins University School of Public Health
* 1994-1996 Assistant Professor, Department of Medicine, University of Texas Health Science Center Tyler

+ 1991-1994 Assistant Professor, Division of Infectious Diseases, Duke University Medical Center

Recent Publications

+ Cegielski JP, Kurbatova E, van der Walt M, et al. Multidrug-Resistant Tuberculosis Treatment Outcomes in Relation
to Treatment and Initial versus Acquired Second-Line Drug Resistance. Clin Infect Dis. 2016;62:418-430.

* Yuen CM, Kurbatova EV, Tupasi TE, et al., including Cegielski JP (as senior author). Association between Regimen
Composition and Treatment Response in Patients with Multidrug-Resistant Tuberculosis: A Prospective Cohort Study
PLoSMed 2015; 12(12).

+ Kurbatova EV, Cegielski JP, Lienhardt C, et al. Sputum culture conversion as a prognostic marker for end-
of-treatment outcome in patients with multidrug-resistant tuberculosis: a secondary analysis of data from two
observational cohort studies. Lancet Respir Med 2015; 3(3):201-209.

+ Cegielski JP, Griffith DE, McGaha PK, Wolfgang M, Robinson CB, Clark PA, Hassell WL, Robison VA, Walker KP
Jr., Wallace C. Eliminating tuberculosis, one neighborhood at a time. Am J Public Health. 2014;104 Suppl 2:5S214-233

+ Cegielski JP, Dalton T, Yagui M, et al. Extensive Drug Resistance Acquired During Treatment of Multidrug-Resistant
Tuberculosis. Clin Infect Dis 2014; 59(8): 1049-1063.
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Speaker

Kaspars Lunte
Team Leader, Global Drug Facility, Stop TB Partnership

Vadim Testov
Leading Researcher, Central TB Research Institute, Russian Federal
Agency of Scientific Organizations, Russia

Chen-Yuan Chiang
Consultant, Department of Tuberculosis and HIV, International
Union Against Tuberculosis and Lung Disease
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Speaker
Kaspars Lunte

Position: Team Leader
Department/Organisation: Sourcing and Special Projects, Global Drug
Facility, Stop TB Partnership

Educational Background and Professional Experience

Dr. Kaspars Lunte is the Team Leader for Sourcing and Special Projects at the Global Drug Facility of the Stop TB
Partnership and joined GDF in 2009.

In addition, Dr. Lunte has over ten years of experience in the private sector, mostly with the pharmaceutical industry
supervising product supply management and serving as general manager at regional and country levels.

Dr. Lunte holds MD and MBA degrees and Diploma in international economic relations.

Recent Publications

» The Global Drug Facility as an intervention in the market for tuberculosis drugs Nimalan Arinaminpathy, Thierry
Cordier-Lassalle, Kaspars Lunte & Christopher Dye doi: 10.2471/BLT.14.147256.

» Reducing the price of treatment for multidrug-resistant tuberculosis through the Global Drug Facility Kaspars Lunte,
Thierry Cordier-Lassalle & Joel Keravec doi: 10.2471/BLT.14.145920

» Hwang TJ, Dotsenko S, Jafarov A, Weyer K, Falzon D, Lunte K, Nunn P, Jaramillo E, Keshavjee S, Wares DF.
Clofazimine in the treatment of multidrug- and extensively drug-resistant tuberculosis. BMJ Open 2014.

Publications in The International Union Against Tuberculosis and Lung Disease world congresses:

+ 2011-The Global Drug Facility: increasing access to MDR-TB drugs through innovation and action K Lunte, M
Sarquella, P Marroquin Lerga, | Avchyan, R Boler, J Geer

» 2012-New partnership model for improving access to multidrug-resistant tuberculosis treatment K Lunte, S Pal, M
Springsklee

+ 2013-Towards healthy MDR-TB medicines supplier base: Global Drug Facility and its activities in China K Lunte (4th
Asia-Pacific Region Union Conference)

» 2013-Drug-resistant TB treatment costs through Global Drug Facility vs. private market prices: comparison analysis
K Lunte, J Keravec, T Cordier-Lassalle, N Arinaminpathy



Speech Abstract

Access to Quality and Affordable Drugs through the Global Drug Facility

Dr Kaspars Lunte
Team Leader

Global Drug Facility of the Stop TB Partnership

Summary:

Established in 2001, the Stop TB Partnerships Global Drug Facility (GDF) is an operating mechanism to support the Stop

TB Strategy Goal 3: - to facilitate world-wide, equitable access to TB medicines and diagnostics, including new tools, across

public and private sectors

GDF is one-stop, bundled procurement mechanism for quality assured TB commodities and targeted country-level

technical assistance, to manage and coordinate market activities across all stakeholders for the full portfolio of TB

medicines, regimens, and diagnostics.

As the largest supplier of quality assured anti-TB medicines and diagnostics worldwide in the public sector, GDF plays a key

role in the procurement of anti-TB medicines for:

« drug sensitive TB, or first-line drugs (FLDs),

« paediatric anti-TB medicines,

« medicines for drug resistant-TB (second line drugs — SLDs),

« new diagnostics being today a key source for GeneXpert,

« is the sole procurement mechanism for SLDs for the Global Fund.

Through its activities GDF is ensuring:

Saved lives by expanding access to high quality TB treatments

Active market shaping for better priced TB products

Addressing stock-outs in countries by providing capacity building and technical assistance

Recently, GDF started to offer:

+ new child-friendly pediatric and adequately-dosed formulations,

+ Two new life-saving TB medicines for MDR-TB, making both available via the GDF to countries eligible for Global Fund TB
Financing: Bedaquiline (via USAID donation program) and Delamanid.

Major achievements:

Since GDF inception in 2001, 133 countries benefited from GDF mechanism, with delivered:

> 25.5 M Adult FLD treatments

> 1,5 M pediatric treatments

> 197,778 SLD patient treatments

GDF has reduced the price of several key SLDs, resulting in a more than 40% reduction in the overall cost of treatment as
compared to 2012/13, thanks to strong partnership with our manufacturers.

GDF also consolidated orders by using Strategic Rotating Stockpile (SRS), and increased number of eligible suppliers for TB
products, contributing to a healthier market with improved security supply of TB commodities.

In 2015, GDF provided 46 monitoring/technical assistance missions to support countries. This support took the form of
tailored technical assistance, innovative tools to countries/organizations in need and enhance partners’ engagement
for technical and financial support. GDF also provided support to countries to strengthen their national capacity for
procurement and supply chain management.

In addition to monitoring missions, GDF has supported the roll-out of new monitoring tools for regular planning and
enhanced programming at country level, such as QuanTB, in close collaboration with partner MSH.

Conclusion:

Global Drug Facility’s operations since 2001 have favorably influenced the dynamics of the market for internationally
quality-assured tuberculosis drugs and diagnostics. A mechanism such as GDF can support public sector markets for quality
medicines and secure lower prices for drugs and diagnostics, and improve drug management at country level.
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Improving Access for Quality-Assured TB

Medicines and Diagnostics

Access to Quality and
N B Affordable
S GLOBAL bituu
Drugs through the
Global Drug Facility

Taipei, 30 June 2016

Dr Kaspars Lunte
Team Leader Sourcing and
Special Projects, GDF

R Stop(}) Parinership
O GLOBAL DRUG FACILITY

What is the Global Drug Facility (GDF)?

An initiative of the Stop TB Partnership (2001), mainly funded by
USAID, hosted in UNOPS and managed by the Stop TB
Partnership secretariat

An operating mechanism to support the Stop TB Strategy
Goal 3:
- to facilitate world-wide, equitable access to TB
medicines and diagnostics, including new tools, across
public and private sectors.

GDF began supplying FLDs in 2001, and in

2007 added the supply of SLDs & pediatric
medicines & 2010 new diagnostics (key
source for GeneXpert); BDQ - 2014, DLM -
2016

R Stop(}) Parinership
O GLOBAL DRUG FACILITY

g
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GDF Strategic Objectives

1. Manage and coordinate market activities across all stakeholders for
the full portfolio of TB medicines, regimens, and diagnostics

2. Developstate-of-the-art business intelligence and data-driven
approaches through early adoption of cutting-edge technology

3. Undertake strategic procurement and execute innovative logistics
solutions for TB medicines and diagnostics

4. Accelerate the uptake of new TB medicines, regimens, and
diagnostics using GDF “launchpad” in close collaboration with TB
Reach and WHO's working groups on new TB medicines

R Stop(}) Parinership
O GLOBAL DRUG FACILITY
GDF model

Client
Global Drug
Facility D
Procurement
Agents

[ S

uality
Freight Control
Forwarders
2 Stop () Parnership
2 GLOBAL DRUG FACILITY
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Key GDF Milestones

133 countries benefited from GDF procurement / bundled mechanism with

.] % >1,5 M pediatric treatments
' " ¥ >197,778 SLD patient treatments

=> 27M treatments delivered as of 2015 since GDF inception in 2001

*
‘V

*

> 25.5 M Adult FLD treatments

*

*,
*

GDF has processed orders for TB products with a total value of approximately US
$1.44 billion since 2001

300

250

200

US $ Millions
i)
o

_—_-J_-_l_ l_ ~

T e 2001 2003 2005 2007 2009 2011 2013 2015 =
LS fop artnership

I WFLD u New diagnostics

GLOBAL DRUG FACILITY

MDR Treatments supplied

SLD cumulative Patient treatments supplied per year

250,000

200,000

152,934

150,000

117,925

100,000

SLD treatments supplied

50,000

2007 2008 2009 2010 2011 2012 2013 2014 2015

Stop(}) Parinership
GLOBAL DRUG FACILITY
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Capacity building and technical assistance

In only 2015, 46 monitoring/technical assistance missions were conducted
to supportcountries with:

* tailoredtechnical assistance,

* provision ofinnovative tools to countries/organizations in need and

* enhancingpartners’engagementfor technical and financial support.

* strengthen national capacity for procurement and supply chain
management.

Expanding capacity building outreach:
» strongcollaboration with key partners, e.g. the Global Fund, UNION,
MSH and KNCV.

* GDF is actively engaged with various partners, such as DR-TB Scale-up
Treatment Action Team (STAT), NTPs, MSF, PIH and the Global Fund to

improve demand and supply coordination )
Stop () Parinership

e GLOBAL DRUG FACILITY

GDF Product Portfolio

[ Paediatric
| Anti-TB Drugs

i AN INCLUSIVE APPROACH

1st and 2nd Line
Anti-TB Drugs

| Supplying appropriate anti-TB
| drugs for children, who also have | O
| the right to be treated.

RATIONAL USE

Providing an uninterrupted supply

Bedaquiline

Competitive
Delamanid

Pricing

SIGN

New Diagnostics

Tack

(0) Partnership

s AL DRUG FACILITY
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Goal of GDF QA Policy

* To guarantee the Safety, Efficacy and Quality of the
Finished Pharmaceutical Products (FPP) procured
through GDF

* The products to be:
v'"Recommended for use by WHO
v’ Authorized for use by NDRA of recipient countries
v'Product Quality Monitoring Programme in place

Model quality assurance system for Procurement Agencies:
http://apps.who.int/medicinedocs/documents/s21492en/s21492en.pdf

Stop (2 Parnership

GLOBAL DRUG FACILITY

Stringent standards

Anti-TB medicines Diagnostics
WHO-PQ ", Authorized for use in
or

destination country
Approved by a Stringent

Regulatory Authority (SRA) = ICH
members, observers and associates 2 WHO recommended

If products meeting these criteria are not
available on the market: Mostly SRA approval

ERP authorized products

1. WHO Prequalification of Medicines Programme (PQP): =
www.who.int/prequal S'Uﬂ @ pur'nerShln
2. SRAs:Listed in each organization’s QA policy GLOBAL DRUG FACILITY
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Rapid risk assessment by Expert Review Panel (ERP)1

Dossier assessment Inspection
Product dossier must have been Manufacturing site (production
accepted for review by WHO-PQP or a line) must be GMP-certified
SRA (if the medicine/strengthis by WHO-PQP or

invited for WHO prequalification) by an ICH or PIC/s member

P> ERP reviews abridged dossier

P ERP verifies GMP status

Positive ERP opinion s valid for one year

Outcomes? are used by:
GDF; Global Fund; UNITAID, UNFPA; MSF; ICRC; UNICEF (for ACTs)

1. ExpertReview Panel, hosted by WHO. More information on ERP:
http://apps.who.int/prequal/info_press/pg _news 27April2012 ERP.htm

2. ERP-approved products are listed online at
www.theglobalfund.org /en/procurement/quality/pharmaceutical /#Lists

2 Stop () Parnership
S GLOBAL DRUG FACILITY

* Frequency of Bidding:
1. FLDs: every 1-2 years
2. ForSLDs: each year (in 2016 Indiaand ROW combined)
3. ApriltoApril
On behalf of the Stop TB Partnership Global Drug Facility (GDF), the GDF

contracted procurement agentinviteseligible suppliers (compliant with GDF's
Quality Assurance policyand procedures) to submita bid for the items described

in the Invitation to Bid (ITB).

e Bidding’s Objective: adherence with principles of public
procurement
1. Best valuefor money
2. Fairness, integrity and transparency
3. Effective international competition
4. Interest of the organisation

2 Stop () Parnership
S GLOBAL DRUG FACILITY
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Bidding

eEvaluation of the bids and awards based on:
1. Price (lowest)
Supplier performance on delivery lead time (highest)
Shelf life (longest)
Production lead time (shortest)
Minimum Oder Quantity (lowest)
Product registration (most)

U wWwN

*Market share allocation*
100%/0% for primary-sole supplier/auxiliary supplier
55%/45%/0% for primary/secondary/auxiliary supplier(s)
50%/30%/20%/0% for primary/secondary/tertiary/auxiliary supplier(s)

*allocation is indicative only, and the actual allocation might deviate due to importation requirements, client
preferences, registration status and other factors as deemed necessary by GDF or its clients.

Stop(}) Parinership

e GLOBAL DRUG FACILITY

GDF Product Catalogue

REACH THE
Stop () Partnership 1= 5 Hiction.

WORK  NEWS AND EVEMTS  RESOURCES  GET INVOLVED

GDF Product Catalogue In This Section

GOF aims 1o ensire Ta bmety delvery of first- and second-ing Mberculosss dngs
and ceagnostics at sustainable prices.

Stop(}) Parinership

GLOBAL DRUG FACILITY
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Key achievements

MDR Treatment Costs

2013/2016 Change in Regimen costs: High end regimen
12 Cm Pto Cs Mxf PAS/ 12 Pto Cs Mfx PAS

$9.000.00
5769060 T~

$8,000.00 \-445 %

$7.000.00 s —

—
5437400

$6,000.00 $5,818.01

54,646 48

$5,000.00
$4,000.00
$3,000.00
$2,000.00
$1,000.00

$0.00

2012 EXW manufacturers prices ™ 2014 weighthed average prices #2015 weighthed average prices M 2016 average prices

Stop(}) Parinership
GLOBAL DRUG FACILITY

Key achievements

MDR Treatment Costs

2013/2016 Regimen costs: Mid regimen
8Z KmLfxEtoCs /12 Z LfxEtoCs

$2,500.00

\ -43.5%
$2,000.00 $1,946.82
51.555_5\

$1,232.16 o>
$1,099.26

$1,500.00

$1,000.00
$500.00

$0.00

W 2012 EXW manufacturers prices B 2014 weighthed average prices W 2015 weighthed average prices W 2016 average prices

Stop(}) Parinership
GLOBAL DRUG FACILITY
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Key achievements

MDR Treatment Costs

2013/2016 Change in Regimen costs: Low end regimen
8 Am Eto Cs Lfx/ 16 Eto Cs Lfx

$2,069.90 \ -24.6%
$1,561.45 \

§1,022.71

$2,500.00

$2,000.00

$1,500.00

$1,123.68

$1,000.00

$500.00

$0.00

2012 EXW manufacturers prices ™ 2014 weighthed average prices ™ 2015 weighthed average prices ™ 2016 average prices

Influenced by Cs price change vs 2015 (0.25 vs 0.20 USD per capsule)

2 Stop () Parnership
S GLOBAL DRUG FACILITY

* March 6, 2015 USAID & Johnson & Johnson, signed an agreementto
provide bedaquiline free-of-charge to eligible countries, accordingto
WHO interim recommendations on the use of the drug.

* Under the agreement, Janssen will donate 30,000 treatment courses
over a 4 year period.

* All countries eligible for Global Fund financing (>100) are eligible for
the donation

* Thedonationis provided through USAID’s agreement with the Stop
TB Partnership’s Global Drug Facility (GDF).

* Countriesmustdeclarethat they areable to meet all five of the
conditions as per the WHO Interim Policy Guidance on bedaquiline

— If these 5 conditions are not met, countries can request Technical
Assistance to USAID

— Adverse eventsreported directly to Janssen or via GDF:

BDQAE@StopTB.org
2 Stop () Parnership
27 GLOBAL DRUG FACILITY

The USAID Bedaquiline Donation Program
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Delamanid Purchase via the GDF

» Effective 1 March, 2016 delamanid available for purchase via
GDF

* Price USD 1,700 for a full treatment course (6 months)

* Over 100 countries eligible for TB Financing by the Global
Fund to Fight AIDS, TB and Malaria can access delamanid via
the GDF at this price

* Countries must declare that they are able to meet all five of
the conditions as per the WHO Interim Policy Guidance on
delamanid

— Adverse events reported to Otsuka via the GDF: DLMAE@StopTB.org

* Delamanid will be added to GDF Strategic Rotating Stockpile

Stop(}) Parinership

GLOBAL DRUG FACILITY

Summary Bedaquiline & Delamanid

* 2 New life-saving TB medicines for MDR-TB

* Both available via the GDF to countries eligible for Global
Fund TB Financing
— Bedaquilinevia donation program
— Delamanid at $1700/treatment course (6 months)

* Both Available in GDF Strategic Rotating Stockpile

* Both require submission of a form signed by NTP stating

WHO Guidelines being followed — including
pharmacovigilance

— Bedaquilineadverse events filed directly to Janssen or via GDF;
— Delamanid adverse events filed to Otsuka via the GDF

Stop(}) Parinership

GLOBAL DRUG FACILITY
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5 WHO Requirements for Use of

Bedaquiline & Delamanid

1. Effective treatment and monitoring: Treatment must be closely
monitored for effectiveness and safety

2. Proper patient inclusion: Special caution is required when
bedaquiline is used in people aged 65 and over, and in adults
living with HIV. Use in pregnant women and children is not
advised.

3. Informed consent: Patients must be fully aware of the potential
benefits and harms of the new drug, and give documented
informed consent before embarking on treatment.

4. Adherence to WHO recommendations: four effective second-line
drugs. Bedaquiline alone should not be introduced into a regimen
in which the companion drugs are failing to show effectiveness.

5. Active pharmacovigilance and management of adverse events:
ensure early detection and proper management of adverse drug
reactions and potential interactions with other drugs.

R Stop(}) Parinership
oS GLOBAL DRUG FACILITY

Availability of new paediatric formulations

New paediatric formulations (RHZ & RH) are
available from GDF

v' Rifampicin 75mg + isoniazid 50 mg + pyrazinamide 150 mg
v' Rifampicin 75 mg + isoniazid 50 mg

*  Manufacturer: Macleods, ERP %

* The productsdissolve in water, have fruit flavour and are simple to administer.

* Technical assistance for development of a strategicplan for transition to the
new paediatricformulationsisavailable.

* Technical Briefing Note to switch to new paediatrics formulations:

http://stoptb.org/news/stories/2016/ns16 009.asp

R Stop(}) Parinership
oS GLOBAL DRUG FACILITY
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Improving Access for Quality-Assured TB

Medicines and Diagnostics

— Supply Chain
) per—— Management:
& GLOBAL DRUUG Tackling

Challenges to Secure
Second Line
Drugs at Regional Level

Taipei, 30 June 2016
Dr Kaspars Lunte

Team Leader Sourcing and
Special Projects, GDF

2 Stop () Parnership
o GLOBAL DRUG FACILITY

Process Mapping for Procurement via GDF

v’ Provision of the Procurement Request Form by client:
http.//stoptb.orqg/qdf/drugsupply/procurement forms.asp
v’ Provision of Price Quote by GDF for Programme review and

approval —— —
v’ Confirmation and

payment of the order stop{D)Partershin B
v Manufactu ring, PSI, GLOBAL DRUG —

Quality control. FACILITY G

v’ Packing, preparation of
shipment documents
v’ Shippingdocuments

approval by the consignee http://www.stoptb.org/gdf/oms/default.asp
v’ Shipment freighted

2 Stop () Parnership
o GLOBAL DRUG FACILITY
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GDF ORDER MANAGEMENT SYSTEM - 1

D St TH Pt
L < Fopth.ong,

I dgem (4 Gmet )OS D Comue| CANDA G T | ONDA B checkmyrp . WeadCiack () W Duectny 3 Gltngn

GOF Order Management System wime

adu Ao

T e

Stop([}) Parmership PO

GLOBAL DRUG —
FACILITY =

www.stoptb.org/gdfioms  Siop{[})Parinership
I GLOBAL DRUG FACILITY

GDF ORDER MANAGEMENT SYSTEM - 2

D) Seop TE Partnership | Glo
L C [T stoptborg/gdi/oms orderDetailss as

fpps 1 Geail () OMS i) Comverter | CANDA i) Trawvel | GANDA 1§ checkmytrip - Werld Cleck [[] WHO Directory 1% GMags

GDF Crder Management System

i Htls
s Siocices Supsiers Accourty Couoies Proscts Suners Bsgots Fnance M sccomt Loocst
Order MPL/DP/14/4138 - Shipments
e otomor Aot contcrs | posects i coses RSN ot wstor | commests
|lh-unluhwum--
‘Seral numbse Orger type Destinaton coutry Statwy
NPLCPHY Exteenial Dired! Procurs Hepal Order placed wiih suppliens
Prodect B Code Quassty on order
[Pas-ie4830 PAS Ania 1
[em-1001 Cagreamyan |
[Lb-250-08-100 Levotaraan ASTZ Basies) |
Mts-4 00165 Meaoeacn 180 Beales |
|20 100 Emfvonamide 1334 Basfes) |
w1810 Fanseyen 1359 Bonies) |
[Amwcae-S00r125-620 Ameiciin « Claian acid 540 Beatw |
Diane Recahas 12 Auguat 2014
Frocureeent sgent: an de Vet Uy kiisten
Salect a document to add v Add

i code. GSMZIZA [Cate fest enteces Cate Brst enteres
s CIF 7 At 2014 014

The cocer was placed on 11 July 2094 16:05 with Pt Sinal
aton of Kathmandu. Tashuyan inemasonal Arpos
and, Trishevan ntemasonal Arpert, Nepal

Tha actual dati of Separuns from (The shipment amved at Kathmasdu, Trishuan
nal Arcor, Kammanoy, Tribhusan intemational
dapal on § Aegust 24

pictty cansignes (LG, ERE)

iothcanons tent
5 kg 14 - dave123

8) £ - 250-(81-100 Supehed SLTD
5) 0 L4005 fusppiion By el soss (Uzslaacin
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TB medicine supply chain cycle through GDF

TB medicine
forecasting/

SUPPLY CHAIN
CYCLE

are submitted to GLC 1
for review and

comments iy

LEpINCO WK SopE,
Y R .s
et

Delays with v / =
provision of 5 \. Delays with in-
green light . country custom
for dispatch ' : clearance and
distribution

Improper
quantification
and supply

planning

Last minute
changes in
required
shipping
documents

Requests for
postponement
/cancellation

Long lead
time for

approval of

'expiry dates

Delays with

payment

|
~ \ quotes

=

st of erdem: weekt
s crarirg 8- 16w e#bY

GOF to provide

| Procurement services

For SLDw",

Delays in
approving

L

—

Delays in
initiating
orders

Requests for
revision of
quantities

Stop{:) Partnership

GLOBAL DRUG FACILITY¥
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v NTP rolein supply planning might be marginal - or critical

v’ Challengesin coordination among NTPs, PRs, donors, technical
agencies, ...

v' Hectic procurement schedules/lack of clear planning based on
sound inventory management

v/ Forecasting and quantification: usually based on planned
cohorts, not on actual consumption needs.

v’ Order cancellations/postponements due to over-ordering

v’ Expiries and waste of medicines resulting in stock-outs

v Key challenge: lack of valid data required for decision making by
all players— NTP and PRs supply planning and ordering, and
realistic available funding

R Stop(}) Parinership
oS GLOBAL DRUG FACILITY

Challenges in the supply chain cycle (2)

* An e/lectronicforecasting, quantification and early warning
system tool

* Designed toimprove procurement processes, ordering and
planning for TB treatmen

* Free downloadable desktﬁpJ a% pﬁc[;t.ici% fo(ﬂ}C% Lan@

(http://siapsprogram.org/tools-and-guidance/quantb)

* Customizable: pre-loaded with all medicines from GDF
catalogue and sample of WHO-recommended TB treatment
regimens for exercises

* Allows forecasting of needs for any type of TB treatment
regimen or combination of medicines for any period of time

R Stop(}) Parinership
oS GLOBAL DRUG FACILITY
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Thank You!

Contact Information:

Kaspars Lunte
KasparsL@stoptb.org

R Stop(}) Parinership
O GLOBAL DRUG FACILITY
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Speaker
Vadim Testov

Position: Leading Researcher

Department/Organisation: TB Surveillance, Central TB Research Institute,
Russian Federal Agency of Scientific Organizations

Economy: Russia

Educational Background

+ 2015 Central TB Research Institute; Moscow, Russian Federation - postgraduate training for licenses of phtisiologist
and pulmonologist

» 2006 New Jersey Medical School, New York, USA - TB Cohort Review Process; World Health Organization, Geneva,
Switzerland- Workshop on Programmatic Management of Drug-Resistant Tuberculosis for WHO Staff4

+ 2006 WHO Collaborating Centre for Research and Training in Management of MDR-TB - Second MDR-TB
Consultant Course;

+ 2005 WHO Collaborating Centre for Research and Training in Management of MDR-TB — Management of MDR-TB;

+ 1996, 2001 Moscow Medical Academy — postgraduate trainings for licenses of phtisiologist, pulmonologist and

surgeon;

+ 1990-1991 Central TB Research Institute; Moscow, Russian Federation — postgraduate student, phtisiology, surgery
of lungs;

+ 1988-1990 Central TB Research Institute; Moscow, Russian Federation — traineeship for specialist in surgery of
lungs;

1978-1984 2nd Moscow Medical Institute Moscow, Russian Federation — Medical Doctor Diploma

Professional Experience

* Research Institute; Moscow, Russian Federation;

* 1995-2001 Senior Researcher - Central TB Research Institute; Moscow, Russian Federation;

+ 2001-2013 WHO Professional Officer for WHO TB Control Programme in the Russian Federation — WHO Country
Office for the Russian Federation;

+ 2013-now Leading Researcher - Central TB Research Institute; Moscow, Russian Federation

Recent Publications

+ Sterlikov S., Testov V., Vasilieva I.,"Treatment results of patients with multiple and extensive drug resistance
registered in 2012 in the Russian Federation and in the World”, Tuberculosis and Lung Diseases, 2016, N1, pp. 22-
27 (in Russian).

» Testov V, Puzanov V., Yakimova M, Punga V. “Drug resistance among new TB cases in some Russian regions”
European Respiratory Journal, Volume 46, Supplement 59, September 2015, PA 2717.

» Testov V., Vasilyeva |., Sterlikov S., Erokhin V., Kasayeva T. “Monitoring of MDR-TB treatment outcomes in the
Russian Federation” The International Journal of Tuberculosis and Lung Disease, Volume 18, N 11, November 2014,
Supplement 1, PD 946-31, p. 343.

» Testov V., Sterlikov S., Vasilyeva I., Erokhin V., Kasayeva T. “Impact of social support programme on MDR-TB
patients treatment outcomes” European Respiratory Journal, Volume 44, Supplement 58, September 2014, p. 2682.

» Testov V., Sterlikov S., Vasilyeva I., Erokhin V., Kasaeva T. “Results of chemotherapy in patients with multidrug-
resistant tuberculosis in the regions of the Russian Federation”, Tuberculosis and Lung Diseases, 2014, N4, pp. 9
-13 (in Russian).



Speech Abstract

Supply Chain Management of Second Line Drugs: Russian Example

V.Testov', |. Vasilyeva', A. Samoilova', V. Gulshina’

' Central TB Research Institute, Moscow; > Ministry of Health of the Russian Federation

Background

The Russian Federation is a high MDR-TB burden country. Since 2001 TB incidence has been decreasing (1.7
times during 15 years). The proportion of MDR-TB cases among the new TB cases comprised 25.2-26.8% during the
last years. The total number of the newly registered MDR-TB cases in 2014 was 36.230 and in 2015 - 32.216. The
Russian Federation is a federative state with 85 Subjects of federation. In accordance with the federal legislation,
all TB patients, citizens of Russia, should receive treatment free of charge. There are federal regulations and
recommendations on TB Control including TB treatment. But each Subject of the State is fully responsible for the
organization of TB treatment in local (regional) health facilities with their own budget. All second line TB drugs
(SLD), bedaquilin and WHO recommended drugs from the fifth group have national registration. Due to the high
expenditure of SLD, the Ministry of Health of the Russian Federation supports the SLD supply through special yearly

transfers from the federal budget.

Supply Chain Management of SLD

There are special managerial procedures to provide proper SLD supply. The Russian MoH and the federal
TB expert responsible team developed a set of tools for drug management including recommendation on SLD
calculation and planning of supply. According to the timeline, during the first step of SLD Supply Chain (January-
February), TB teams in Subjects asses their needs in SLD taking the number of patients who started treatment in
previous year, the total number of registered MDR-TB patients, the rest of SLD on stocks and the requirements to
have buffer stock of SLD for 6 months. The federal TB expert team is responsible for: technical support for Subjects,
supervision of needs assessment and confirmation that both financial sources (Federal and Subject’s budgets)
cover SLD needs of the Subject. The second step (March) is to approve Subject’s request by the Head TB expert
of MoH and to transfer the federal money to Subject. During the third step (April —~August), the authorities of
the Subjects provide purchase of SLD through local markets according to the state regulations and procedures.
The fourth step (September- November) is to supply SLD to the Subject Central Drug Stock (or to two-three sub-
regional drug stocks for large Subjects). The fifth step (during the next year) is to distribute SLD to local health
facilities and treat MDR-TB patients.

Results

In 85 Subjects of the Russian Federation: 21.904 MDR-TB patients started treatment and totally 35.480 MDR-TB
patients received treatment in 2014; 28.423 MDR-TB patients started treatment and totally 44.850 MDR-TB patients

received treatment in 2015.
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Supply Chain Management of Second
Line Drugs: Russian Example

Dr Vadim V. Testov
Central TB Research Institute, Moscow,
the Russian Federation

Drug management — general principles;
TB in the Russian Federation;
Russian model of SLD management;

Russian example — achievements,
challenges and perspectives

201



202 ‘

» Full set of drugs where you need
and when you need;

* For all patients
* For full course of treatment;

«  With proper quality;

» With proper shelf life;

Questio. Answers

» Minimal rest of drugs but buffer
stock

» Reasonable costs

» Problem of improper quality of drugs:
* 1% of all drugs on markets in developed countries;

* More than 10-30% of all drugs on markets in
developing countries (depends on geographical area)

(IMPACT, 2008)
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National pharmaceutical regulations and pharmacovigilance;
Estimated number of MDR-TB patients;
Clinical protocols for treatment of MDR-TB patients;

-

Drug calculation

Prices of SLD
Logistics of SLD

-

BUDGET

Product/supplier
selection

e

Inventory

Forecastin
management 9

Procurement

Distribution
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Total population in 2015 —
146544710
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2014 New cases and relapses  99.103
Including MDR-TB 32.216

» Federal legislation and regulations for TB
Control;

+ Federal surveillance and monitoring of TB;

* TB care for citizens of the Russian Federation
is free of charge;

» Subjects (Regions) of the State is fully
responsible for the organization of TB treatment
in local (regional) health facilities with their own
budgets.
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1999 - 2007 Implementation of DOTS-Plus regional
projects;

» in 3 Russian Subjects with support of WHO and
international humanitarian organizations - total number
of treated MDR-TB patients about 1.000;

» October 2007 — May 2010 treatment of MDR-TB
patients implementation of GLC approved projects in 23
Russian Subjects within GF TB Control project, Round 4
- total number of treated MDR-TB patients - 7.500;

« Since June 2010 all Russian Subjects (Regions) provide
treatment of MDR-TB patients with national resources

Anti-TB H R S E Z HR Ofx Km
Drugs (%) | (%) (%) | (%) (%) | (%) | (%) | (%)
Penza 441 | 37.0 | 474 | 246 | 14.2 36.0 6.2 12.8

Ulyanovsk | 47.1 | 38.7 | 41.7 | 27.0 | 11.0 | 36.5 7.6 | 14.7

Astrakhan | 44.8 | 34.6 | 43.8 | 26.3 9.7 294 | 83 | 118

95% IC 42.4- | 33.6- | 40.7- | 23.5- | 9.5- | 30.5- | 6.0- | 11.1-
48.6 | 39.6 | 469 | 29.0 | 134 | 364 | 94 | 153
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Drugs for MDR-TB treatment National
registration
kanamycin yes
amikacin yes
capreomycin yes
levofloxacin yes
moxifloxacin yes
gatifloxacin yes
ofloxacin yes
ethionamide yes
prothionamide yes
cycloserine yes
terizidone yes
p-aminosalicylic acid yes

Drugs for MDR-TB treatment National
registration
bedaquilin yes
linezolid yes
amoxicillin/clavulanate yes
thioacetazone yes
clarithromycin yes
imipenem yes

207



More than 30 traders regularly participate in
tenders;

17 Russian manufactures of Second Line
Drugs;

More than 10 offers for each international
Nonproprietary Name of anti-TB drugs;

Competition of prices

* National legislation and regulations on
drugs quality control;

* Correspondence to the national
regulation and national registration;

* GMP is not obligatory for participation in
the bidding
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PHARMASYNTEZ OVERVIEW
* Established in 1997

* Leader of Russian anti-TB drugs market (42% market share)

* Full cycle manufacturing according to cGMP
(GMP-0016-00083/15; 1ISO 9001:2008; GOST 1SO 9001-2011)

Single ingredient (full cycle)

* Cycloserine * Kanamycin

* Capreomycin * Linezolid

* PAS * Protionamide
+ Terizidone

APl manufacturing (2017)
* Cycloserine
* Terizidone

Future directions:
* WHO prequalification currently underway
* Export to foreign markets
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Timelines for Second Line Procurement;

Recommendation on Second Line Drugs
Calculation;

Federal legislation on public biddings;

Standard Agreement between Russian
Ministry of Health and Local Health
Administration in the Subject for the federal
transfer
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The First Step
(January- February)

* Assessment of Second Line needs and

preparation request for drug supply by local
B team;

* The federal TB expert team is responsible for:
technical support for Subjects, supervision of
needs assessment and confirmation that both
financial sources (Federal and Subject’s
budgets) cover SLD needs of the Subject;

The Second Step
(March)

» Approval of the request for drug
supply by federal TB Head specialist;

» Transfer of the federal money for
Second Line Purchase to the Subject
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The Third Step
(April —August)

* The authorities of the Subjects provide
purchase of SLD through local markets

according to the state regulations and
procedures

The Forth Step
(September- November)

« Supply SLD to the Subject
Central Drug Stock (or to two-

three sub-regional drug stocks for
large Subijects)
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The Fifth Step
(during the next year)

* Distribution of Second Line Drugs
to local health facilities and
treatment of MDR-TB patients

« One responsible person;
 Central drug stock;

« Centralized SLD monitoring system (all
health facilities report to one
responsible person);

« Current monitoring of SLD rests in
health facilities and shelf life;

 Buffer stock in Subject (Region)
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e Costs of anti-TB drugs for one 24-months
MIDR-TB treatment course with
bedaquilin and linezolid comprised in
2015 - USD 9.200;

* Costs of anti-TB drugs for the first 12
month of the treatment —USD 6.324;

* Costs of anti-TB drugs for the second 12
month of the treatment —USD 2.876

* In 2014: 21.904 MDR-TB patients started
treatment and totally 35.480 MDR-TB
patients received treatment;

* In 2015: 28.423 MDR-TB patients started
treatment and totally 44.850 MDR-TB
patients received treatment
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High level of XDR-TB

estimated proportion of XDR-TB among all
detected MDR-TB cases in Russia is 17.0%

4

Increasing of costs for treatment

* Implementation of national (all Russian)
electronic TB register with incorporated tools
for Drug Management: programme for Drug
calculation and monitoring of drug
consumption;

* Centralization of Second Line Drugs bidding on
federal level with long-time contracts for
decreasing of prices

215



Thank you for your attention!




APEC CONFERENCE ON PREVENTION, CONTROL AND CARE FOR

MDR-TB 2%
- 2".-LINE ANTI-TB DRUG

Speaker

Chen-Yuan Chiang

Position: Consultant

Department/Organisation: Department of Tuberculosis and HIV,
Intermational Union Agaihts, International Union Against Tuberculosis
and Lung Disease, Paris, France

Educational Background

* Doctor Philosophiae (DrPhilos), University of Bergen, Norway
* Master of Public Health (MPH), School of Public Health, University of California, Berkeley, USA
» MD, Kaohsiung Medical University, Chinese Taipei

Professional Experience

Current position:

+ Consultant, Department of Tuberculosis and HIV, The Union, Paris, France

+ Division of Pulmonary Medicine, Department of Internal Medicine, Wan Fang Hospital, Taipei Medical University,
Chinese Taipei

+ Associate Professor, Department of Internal Medicine, School of Medicine, College of Medicine, Taipei Medical
University, Chinese Taipei

Recent Publications

+ Chiang C-Y, Van Deun A, Rieder HL. Gatifloxacin for short and effective treatment of multidrug-resistant tuberculosis.
Int J Tuberc Lung Dis 2016 (in press).

» Fox GJ, Mitnick CD, Benedetti A, Chan ED, Becerra M, Chiang C-Y, Keshavjee S, Koh W-J, Shiraishi Y, Viiklepp P,
Yim J-J, Pasvol G, Robert J, Shim YT, Shin SS, Menzies D, on behalf of “The Collaborative Group for Meta-Analysis
of Individual Patient Data in MDR-TB”. Surgery as an adjunctive treatment for multi-drug resistant tuberculosis: an
individual patient data meta-analysis. Clin Infect Dis. (2016) doi: 10.1093/cid/ciw002.

* Lo H-Y, Yang S-L, Lin H-H, Bai K-J, Lee J-J, Lee T-I, Chiang C-Y. Does enhanced diabetic management reduce the
risk and improve the outcome of tuberculosis? Int J Tuberc Lung Dis 2016; 20(3):376-382.

+ Lai T-C, Chiang C-Y, Wu C-F, Yang S-L, Liu D-P, Chan C-C, Lin H-H. Ambient air pollution and risk of tuberculosis:
a cohort study. Occup Environ Med 2016;73(1):56-61.

« Chiang C-Y, Yu M-C, Yang S-L, Yen M-Y, Bai K-J. Surveillance of tuberculosis in Taipei: the influence of
nontuberculous mycobacteria. PLoS One 10(11): €0142324. doi:10.1371/journal.pone.0142324.



Speech Abstract

Novel Regimen Options for DR-TB Treatment

Chen-Yuan Chiang
Consultant

International Union Against Tuberculosis and Lung Disease, Paris, France

The inexpensive, short, and highly effective 9-month regimen for the treatment of multidrug-resistant
tuberculosis (MDR-TB) piloted in Bangladesh comprised high-dose gatifloxacin (800 mg for body weight >50 kg
and 600mg for 33-50kg), clofazimine, ethambutol, and pyrazinamide throughout, supplemented by kanamycin,
prothionamide and isoniazid during an intensive phase of at least 4 months. If sputum smear microscopy
results were positive at month 4, the intensive phase was extended until sputum smear conversion occurred or
bacteriological treatment failure was declared. The continuation phase had a fixed duration of 5 months. In the
most recently reported cohort of 515 consecutive patients receiving this regimen, 435 (84%) had a successful
treatment outcome, 29 (6%) died on treatment, 40 (8%) were lost to follow-up, 7 (1%) failed, and 4 (1%) relapsed.
This regimen was introduced in Niger with the modification to prolong the continuation phase to 8 months
as a precaution against relapse.3 Of the 65 patients, 58 (89%) were cured, 6 (9%) died, and 1 (2%) was lost to
follow-up. Among the 58 cured, 49 (84%) remained culture-negative at 24 months' follow-up, and no relapse was
documented. The “Bangladesh regimen” was also used in Cameroon with three modifications, 1) an extension of
the continuation phase from 5 to 8 months, 2) a standard dose of gatifloxacin (400mg), and 3) prothionamide given
throughout the treatment course. Of the 150 patients, 134 (89%) had a successful treatment outcome, 1 (1%) failed,
10 (7%) died and 5 (3%) were lost to follow-up.

According to the WHO Global TB Report 2015, globally the proportion of MDR-TB patients who successfully
completed treatment was 50%, while 24% of cases were reported as lost to follow-up or had no outcome
information. WHO has updated its treatment guidelines for drug-resistant TB in May 2016 and included a
recommendation on the use of shorter MDR-TB regimens. This new recommendation is expected to benefit the
majority of MDR-TB patients worldwide. However, outcome of MDR-TB patients with fluoroquinolone resistance
treated with shorter MDR-TB regimens was not satisfactory. New drugs are needed for the management of

fluoroquinolone-resistant MDR-TB.
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Novel Regimen Options for DR-
TB Treatment

Chen-Yuan Chiang

International Union Against Tuberculosis and Lung
Disease (The Union), Paris, France

Treatment outcomes for patients diagnosed with MDR-
TB by WHO region, 2007-2012 cohorts
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Unsatisfactory outcome of MDR-TB

* Long duration of treatment
* High frequency of adverse drug reactions

* Mixture of MDR-TB, fluoroguinolone-resistant
MDR-TB, and XDR-TB

=
Il :f International Union Against Tuberculosis and Lung Disease

Short standardized treatment of multidrug-
resistant tuberculosis

Intensive phase: GEZC KHP Continuation phase: GEZC

4 months, extended till sputum |5 months
conversion

Kanamycin (K)
Prothionamide (P)

Isoniazid (H)*

Gatifloxacin (G)* Gatifloxacin (G)*
Clofazimine, C Clofazimine, C
Ethambutol, E Ethambutol, E
Pyrazinamide, P Pyrazinamide, P
*high dose

national Union Against Tuberculosis and Lung Dfkease

5/ Intert
Van Deun A, et al. AmJ Respir Crit Care Med 2010;182:684-692 :f' i
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Daily Drug Dosages Used For Standardized Multidrug-resistant
Antituberculosis Treatment, Bangladesh Damien Foundation Projects

Weight group

Drug <33 kg 33-50 kg >50 kg
Kanamycin* 500 mg 750 mg 1,000 mg
Ofloxacin 400 mg 600 mg 800 mg
| Gatifloxacin® 400 mg 600 mg 800 mg|
Prothionamide* 250 mg 500 mg 750 mg
Clofazimine 50 mg 100 mg 100 mg
Isoniazid 200 mg 300 mg 300 mg
Isoniazid high dose? 300 mg 400 mg 600 mg
Ethambutol 800 mg 800 mg 1,200 mg
Pyrazinamide 1,000 mg 1,500 mg 2,000 mg

*KM reduced by 25% for patients aged = 45, later precisely as 15 mg/kg, 3 times weekly 4th month onward

* Gatifloxacin was used at a lower dosage for the first 50 patients enrolled

$The high dose of isoniazid was used with the gatifloxacin-based regimen, whereas the normal dose

was given in all ofloxacin-based regimens

Van DeunA, etal. Am J Respir Crit Care Med 2010,182684—%2 International Union Against Tuberculosis and Lung Disease

Proportion of patients with a successful treatment outcome
for multidrug-resistant tuberculosis, by regimen, Bangladesh

100 -
90 -
30 - 142

70

60 -

Per cent successful

50 -

1+2: Oflo-based, Pth plus INH throughout
40 - 3. Oflo-based, Pth throughout, no INH
4: Oflo-based, Pth intensive phase, INH throughout

6: Gati-based, Pth and INH intensive phase, Clo throughout

Van DeunA, etal. Am J Respir Crit Care Med 2010,182684—@2 International Union Against Tuberculosis and Lung Dfsease
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MDR-TB, Niger

* 12-month standardised regimen:

4 Km Gfx Pto H Cfz E Z / 8 Gfx Cfz E Z (Gfx, high dose)
* 65 MDR-TB patients

— Cure: 58 patients (89.2%, 95%Cl 81.7-96.7),

— died 6

— Defaulted 1.

* No relapse at the 24-month follow-up after cure (49
patients)

Piubello A, et al. Int J Tuberc Lung Dis 2014;18:1188-1194

:F International Union Against Tuberculosis and Lung Disease

High effectiveness of a 12-month regimen for MDR-TB
patients in Cameroon
150 MDR-TB patients (20% HIV-positive)

> 1.0 - 4 Km Gfx PtoHCfzEZ/8 GfxCfzPtoE Z

o (Gfx 400 mg)

=

g |

[=]

& 0.9 -

@

= |

8

=

© 0.8 A ® Death (10)

% © Lost (5)

§ O Failure (1)

‘;‘-} 0.7 4 Number at risk:

@ 150 139 126 113 92
('J é 1'2 1'8 2l4

Months since treatment start

Figure 2 Kaplan-Meier estimate of successful treatment
outcome, Cameroon, treatment of patients with MDR. MDR =
multidrug resistance.

International Union Against Tuberculosis and Lung Disease

Kuaban C, et at. Int J Tuberc Lung Dis 2015; 15:517—524
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Bangladesh MDR-TB, 2005-2011
4 Km Gfx PtoHCfzEZ /5 Gfx CfzE Z

* relapse-free treatment success 84% (N = 515)

— cured 423 (82%)
— completed 12 (2%)
— defaulted 40 (8%)
— died 29 (6%)
— failed 7 (1%)
— relapsed 4 (0.8%)

Aung KJM et al. Int ) Tuberc Lung Dis 2014;18:1180-1187

:F International Union Against Tuberculosis and Lung DRtease
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Days to treatment completion

Figure 1 Number of days to treatment completion among the
439 patients who did not end treatment prematurely (due to
death, default or treatment failure).

:F International Union Against Tuberculosis and Lung Disease
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Table 1 Treatment outcome among patients with multidrug-
resistant tuberculosis. Treatment success comprises cured and
treatment completed; all other standard outcomes together
constitute non-success

n (%) 95%Cl

Total (n = 515)
Success (n = 435, 84.5%)

Completion 17 (3.3) 2.1-52
Cure, 0 months follow-up 4(0.8) 0.3-2.0
Cure, 6 months follow-up 7 (1.4) 0.7-2.8
Cure, 12 months follow-up 11(2.1) 1.2-3.8
Cure, 18 months follow-up 36 (7.0) 51-95
Cure, 24 months follow-up 358 (69.5) 65.4-73.3
Cured, reinfection disease 2(0.9 0.1-1.4
Non-success (n = 80, 15.5%)
Failure 7(1.4) 0.7-2.8
Death, first 60 days 14 (2.7) 1.6-45
Death, after 60 days 15(2.9) 1.8-4.7
Default, first 60 days 19 (3.7) 2.4-5.7
Default, after 60 days 21 (4.1) 2.7-6.2
Relapse 4(0.8) 0.3-2.0

Cl = confidence interval.
and Lung Disease

Successful ‘9-month Bangladesh regimen’ for
MDR-TB patients

Of the 515 patients
* Eleven patients failed (n=7) or relapsed (n=4)

* Amplification of drug resistance occurred only once,
in a patient strain that was initially only susceptible
to kanamycin and clofazimine

(i
Il :F International Union Against Tuberculosis and Lung Diease
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Acquired Resistance to FluoroquinolonesAmong 832 Adults
With Pulmonary Multidrug-Resistant Tuberculosis Starting
Treatment With Second-line Drugs, 2005-2010, in 9 Countries

Of those without baseline resistance to specific second-
line drugs,

* 68 (8.9%) acquired extensively drug-resistant (XDR)
tuberculosis,

* 79 (11.2%) acquired fluoroquinolone (FQ) resistance,
and

* 56 (7.8%) acquired resistance to second-line
injectable drugs

Cegielski JP’ et ali Clin Infect DiS 2014’59.1 04':.,9?63|ternatinna| Union Against Tuberculosis and Lung Disease

Acquired Resistance to FluoroquinolonesAmong 832 Adults
With Pulmonary Multidrug-Resistant Tuberculosis Starting
Treatment With Second-line Drugs, 2005-2010, in 9 Countries

Baseline DST Acquired FQ RR (95% ClI)
resistance

Ethambutol
Resistance 17.4% 1.86 (1.14-3.05)
susceptible 7.9% 1
kanamycin
Resistance 36.8% 6.14 (4.08-9.24)
susceptible 6.0% 1
Ethionamide
Resistance 11.5% 0.95 (.55-1.63)
susceptible 12.1% 1

Cegielski JP’ et al. Clin Infect Dis 2014’59.1 04':>9?63|ternatinna| Union Against Tuberculosis and Lung Dikease
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log(CFU) Coun
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Mean logiCFU over time. Observed values (dots) and posterior
estimates calculated from the joint Bayesian nonlinear mixed-
effects regression model with 95% Cls of mean logCFU over time
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Clofazimine

109 -+
1 Figure 17. Comparative response to the same 2™ line drug regimen with
and without clofazimine in TB infected mice
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Study designed and supervised by: Jacques Grosset, MD
And conducted by: Sandeep Tyagi, BS, Si-yang Li,BS, Deepak Almeida, PhD, Paul Converse, PhD

i
:F International Union Against Tuberculosis and Lung Dfsease
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The Bangladesh MDR-TB regimen

* The coredrugis likely high-dose gatifloxacin, acting
both as bactericidal and sterilizing agent.

* Kanamycin as a powerful companion drug protecting
the fluoroquinolone.

* |tis likely that clofazimine plays an important yet not
fully understoodrole.

* Not satisfactory for fluoroquinolone-resistant MDR-
B

:F International Union Against Tuberculosis and Lung Dease

P Y ) . . = -
=3 USA' D International Union Against " /[_I; g::;al
QI a0 e avesican reon ‘T Tuberculosis and Lung Disease ..,...,, seccuin. cavcrion MRC Un:l

STREAM

The Evaluation of a Standardised Treatment
Regimen of Anti-Tuberculosis Drugs for
Patients with MDR-TB

:F International Union Against Tuberculosis and Lung Disease




228

STREAM Study Partners

Medical
Research
Council

Funder: USAID

= </USAID e

Department
for International
csmmv LsPaE)  Development

Sponsor: International

Union Against Tuberculosis + lr’:“:;:‘:slgz‘s a“ng't" fgg"s‘e‘m
- '

and Lung Disease, New York &

Design, Managerrlent Analysis

Impact Assessment:
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itute of ’ Trials p
Tropical Medicine, - M RC Unit of Tropical LSTM i)
Antwerp A Medicine [E=o3
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*King George V

*Armaeur Hansen Research Institute Hospital, Durban *Ho Chi Minh *NCCD, Ulaanbataar

(AHRI) «Sizwe Tropical City Hospital

*St. Peter's Tuberculosis Specialised Diseases Hospital

Hospital/ Global Health Committee * D Goddwin Hosp.

:F International Union Against Tuberculosis and Lung Diease

STREAM study design

 STREAM is a randomised controlled trial of non-inferiority
design
* Study population: MDR-TB patients
— Patients with resistance to either fluoroquinoloneor
second lineinjectables are excluded

* The controlregimen is the locally used WHO recommended
regimen in the participating countries

* The studyregimen is closely similar to the regimen used by
Van Deun in Bangladesh with the exception that high dose
moxifloxacin replaces high dose gatifloxacin

:F International Union Against Tuberculosis and Lung Ditease
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STREAM Stage 2

* Earlyin 2013 in recognition of the progress made to date in
STREAM and notingthe provisional licensing of the first new
drug for TB for almost 50 years we were asked to consider:

— isit possible to include additional regimens to the
STREAM trial in its present form?

— if so, what would be the appropriate regimens to
evaluate?

:F International Union Against Tuberculosis and Lung Diksease

Additional regimens proposed for Stage 2

» After extensive discussions between the study team,
the local investigators and other experts it was
agreed that the primary interest to patients and
programmes would be:

— a fully oral 9-month regimen
— a 6-month simplified regimen

* Both of these regimens would include bedaquiline

:F International Union Against Tuberculosis and Lung Diease
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Regimen C

* In Regimen C, the fully oral regimen, kanamycinis replaced
by bedaquiline and moxifloxacin by levofloxacin

Weight group

Product Weeks | Less than 33 kg to| More than

33 kg 50 kg 50 kg

400 mg once daily for first 14
Bedaquiline 1-40 days/ 200 mg thrice weekly
thereafter
Levofloxacin 1-40 750 mg 750mg| 1000 mg
Clofazimine 1-40 50 mg 100 mg 100 mg
Ethambutol 1-40 800 mg 800 mg 1200 mg
Pyrazinamide 1-40 1000 mg 1500 mg 2000 mg
Isoniazid 1-16 300 mg 400 mg 600 mg
Prothionamide 1-16 250 mg 500 mg 750 mg
:F International Union Against Tuberculosis and Lung Bisease
Regimen D

* In Regimen D prothionamide is replaced by bedaquiline,
moxifloxacinis replaced by levofloxacin, ethambutol is
removed, the dose of isoniazid is increased and the total
duration is reduced from 40 to 28 weeks

Weight group

Product Weeks | [Less than 3 kgto| d0kgto|  S0kgto More than
33 K less than | less than| less than 60 k
&8 40kg| S0ke 60 kg 5
- 400 mg once daily for first 14 days/200 mg thrice
Bedaquiline 1-28
weekly thereafter

Levofloxacin 1-28 750 mg 750 mg 1000 mg
Clofazimine 1-28 50 mg 100 mg 100 mg
Pyrazinamide 1-28 1000 mg 1500 mg 2000 mg
[soniazid 1-8 400 mg| 500 mg| 600 mg 800 mg 900 mg
Kanamycin 1-8 15 mg per kilogram body weight (maximum 1g)
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Treatment phases of investigational
regimens

L LV [ocally used WHO-approved MDR-TB regimen

R.gm.l"l B K R L MEFX + CF1 + EMB + PZA
X

R c INH *+ PTO +
gﬁ’ﬂ BDQ + LFX + CFI + EMB + F1A
» - BDQ + LFX + CF1 + EMB + FTA <.

KM + INH + BDQ + :
Regimen D BDQ + LEX + CFL + FIA ;
LFX + CFL + P1A '

J

Time ,
Week 0 Week 8 Week 16 Week 28 Week 40
First dose
Intensive Continuation )
. N — Follow-up

Locally used WHO-approved MDR-TB
regimen (treatment phases may vary)

s
[l ;F International Union Against Tuberculosis and Lung Bisease
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Figure 3 Programmatically favorable treatment outcome probability derived from a Cox’s
proportional hazard model among 501 patients, stratified by initial fluoroquinolone susceptibility
test result, adjusted for age and sex. S=susceptible to ofloxacin and/or GFX at the standard critical
concentration; LR =low-level resistance (GFX MIC 0.5-1.0 mg/l); HR = high-level resistance (GFX
MIC =2 mg/l); GFX = gatifloxacin; MIC = minimum inhibitory concentration.

INT J TUBERC LUNG DIS 18(10):1180-1187 é/’ ) . . . .
© 2014 The Union [ * International Union Against Tuberculosis and Lung Bfsease
tpuidx.doi org/10. ijtid.14.0100
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Cascade of regimens

Susceptible First line anti-TB
treatment
Resistant Susceptible Second line anti-TB
treatment

(9-month regimen)

Resistant Resistant New drugs needed

o
(7
Il :F International Union Against Tuberculosis and Lung Disease
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Economy: Chinese Taipei
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