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Abbreviations

TB 1 Tuberculosis

NP1 New patient

MDR-TB i Multidrug-resistant tuberculosis
XDR-TB 1 Extensivédy drugresistant tuberculosis
DR Drugresistant tuberculosis

PDR-TB i Polidrugresistant tuberculosis

PTi Preventive therapy

TOT Tomsk oblast
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Materials and methods

The project was evaluated by spdisia who participated in the projéémplementation (Appendix 1) based on tesignof
the project (Appendix 2). Since most activities were implemente@rustrictorganizationaland finacial monitoringoy the
principal r e c e plealthin &4 norfgéveranmrentat erganizatipnsome input and outputvariables were not
analysedn this report. Insteadjgificant attention was paid to the resuttEmajor clinical and programmatiactivities that
influencedtreatment results (clinicalutcomesandtreatmentidherence).

Results were reported the GF by region with both civilian and prisonsectors combined. However, most activitasd
achievemens pertainprimarily to the civilian sector. Many graphs inistreportfocus onyearly results fromthe initial phase
of civilian sectorprogram(2004-2009) or prior to the GF grant

The bulk ofdata used in the evaluatiovere collected routinelyby thelocal TB program (national TB system idicators) and
under general reporting to GQising standardnonitoring forms.We useddatafrom existing databases in civilian and prison
sectorsTheToms k TB programb6s main el ect raodevecy yahrattisanipewed to comEy €
with new government reporting regulations as well as donor reporting standards. Implementation of &8 NtB&ment
programby Partners Iidealth in @rtnership with the Oblast Department of Health and the Fellianagdtry of Justican 2000

was the startingoint fora special system of monitoring DRB cases and MDR B treatment.

Main data sources are forms from the state statistics reporting body, approved by R¥digksH = 109 and50, including
Forms™ ~ : 8 ard 33 registration fors™ =~ 01-uv B/ u 03asrBd, reporting forns~ -~ 2-v B7-uB, 8-uB and10-uB.

As of 2013, the Russian Federation has not yet adopted a national strategy for the treatmesiRfibéuding MDRTB
and XDRTB. Currently, the Chief TBPhyscian of Russia has organized a higkiel working groupthat is developing
recommendations to supplement Prikaz 109, including reporting and recording systemsliBrdages.

The Tomsk TB program has already developed forms for MBRand poly-drug resstantTB caseswhich serve as a basis
for the new national forms. All program indicators for patients with susceptibl@igBwith national indicators and national
methodology.

The HIV/AIDS Services reporting and recording systems do not includdeatefaformation about TEandPPD testingand
theylack precise information about patients who esénfected with TB and HIV and are taking or have complésehiazid
prophylaxis.The Tomsk TBHIV sub-program developed most forms in 2004 for the R3 tgeard new forms have been
developed for prophylaxis in 2009 for the RCC grant.

Additional information about implementation of splogramswas submitted by each swfecipient on a quarterlpasis in
specially developed forms atioe quality of the datavasmonitored closely.

Finally, key implementers were intervievay anindependent spédist based on the key activities of the project and results
(Appendix 3).
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Summary

In 19941995 the WHO-recommended DOTS strategy was introduced in Tomsk OBlasDOTS strategy useshortcourse
chemotherapyo treat TB.It wasfirst introduced in the civilian sector and theubsequentlyn the penitentiary system with
technical and financial support of MERLIM UK-based nofgovernmental organizatipnHowever, die tothe high rates of
drug resistance among TB patients in the civilian and penitentiary sectorBOR8 strategyresulted in high rates of
treatment failure and death.ri@rresistan{DR) tuberculosisontinued to spreaith congregate settings (pris® and hospitals)
and in tle communities where undiagnosed and untreated paliieads

In 2000Tomsk Oblast became the filgfDR-TB treatmenfproject in Russia approved what was then a new World Health
Organization/Stop TB Partnership mechanism tpaexi highquality treatment of drugesistant TB,the Green Light
Committee GLC). For Tomsk, this provided an opportunity to trésDR-TB (and once it was definedgxtensivéy drug
resistant TB (XDRTB)) with high quality secondine anti- TB drugsundergood programmatic conditions

In 2004 Tomsk Oblast applied for a graftom the Global Fund to Fight AIDS,TB and Malaria in Roundr®l received an
approvéato start the only regional project Russiafocusing on theexpangn of MDR-TB treatment througkhe introduction

of a comprehensive and integratpdogram forTB and MDRTB. The GFATM Round 3 Grant alloweBomskto provide
optimal care to TB and MDR'B patientsincluding improved social and psychological suppduring the entire treatment

It also allowed the program girengthen DRIB laboratory diagnosis and improve infection control mechanisms for inpatients
in the civilian and penitentiary sectpras well as develogubprograms focused oreduction ofalcohol use, treatment
adherence andhdy casedetection

In 2009,the projects success resulted in continued funding from the Global Fund througblithg Continuation Channel
This enabled Tomsk TB Services txpandactivities andimprove their efficiency The Qobal Fund fundingendel on
November 302013.
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Introduction

General profile of the setting (Map 1)

St. Pefelﬁbu g

Located in western Siberia, Tomsk Oblast covers an area of 316,90@smut the size of Poland) ahds apopulation of
more than 1 million peopl&\ unique lanscapéncluding vast swamp areas and rivers tdrat passble only in wintemakes it
difficult to provide proper medical care to the populatibhe dimate is severewith temperaturethatdrop belowminus-40
degrees Celsius.

More than a half othe populationlivesin the regional center, the city of Tomsk, and the rest reside in rural Aoeask the
administrative centenf Tomsk Oblastis located on th&dom Riverandis one of the oldest towns Biberia,havingrecently
celebrated its 400th anniversafyhe population of the city is steadily albeit slowly increasing, from 500,000 in 1998 to
525,000 in 2010, according to census data.

Tomsk Oblast is rich in natural resources, particularlyr@tural gas, ferrous and néerrous metalspeat, and undground
waters. Forests are also among the most significant assets of the oblast: about 20% of the West Siberian forest resourt
located in Tomsk Oblast. Industry makes up about half of the regi@bdt, while agriculture contributes 19% and
constructdn 13%. Chemical and oil industries are the most developed in the region, followed by machine construction.
oblast's major export items are: oil (62.1%)ethanol (30.2%), and machines and equipment (4.8%). Oil extraction anc
lumbering are the major Biness of the region's joint ventur@fie annual per capita income in 2001 was US$1,998, with an
estimated 26% of the population living below the official poverty line.

TB and DR-TB in Tomsk Oblast 1991 -20001

Although Russia is not a poor country bylghl standardghe political, social and economishifts of the 1990s resulted in
profound income disparites and more severeoverty among already marginalized populatiofise abrupt economic and
political transformation of the 1990s was associated witheases in alcohol consumption, a breakdown of health and social
services, and socioeconomic instability. The effect of these forcemldit health was profound, including a sharp rise in
mortality, particularlyfrom deaths due toardiovascular dissas, infectious diseases, and injurigi§ferences in mortality by
socioeconomic status (e.g., income, educational level, and type of employment) widened, especially amonglatedhol
deaths and those due to infectious caudsssocial cohesiomlisintegrated individuals living in relative poverty became
increasingly isolated and unable to access formal and informal resources, including health services and social support.

1 Keshavjee SGelmanova IY, Pasechnikov AD et @teating MultidrugResistant Tuberculosis in Tomsk, Russia Developing Programs That Address the Linkage between Poverty anthDideageAcad.
Sci. 1136: 111 (2008). doi: 10.1196/aals.1425.009
7
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It is in this context that the Russiar

Federation witnessed the reversal of :

years of successful TB contr@Fig. 1) e Unemployment Rate
Between 1991 and 200 TB incidence in

Russia increased from 34 t®1 per

100,000 people, while TB mortality

climbed from 8.1 to 19.9 per 100,00(
people. TB incidence and prevalenmeages

were even higher in the I&rian oblasts.
Severalregions reported thdtomelessness

and unemployment were tHeading risk
factors for TB mortality, highlighting the | I ‘ ‘ l ‘ | ‘

TB Incidence

role poverty played in the epidemic A
drastic rise inincarceration rates, mostly
for petty crimes helped fuel tB TB
epidemic in overcrowded prisons and
pretrial detention centerdJnsurprisingly,
these penitentiary institutions werdilled

with individuals from the poorest stratuntig. 1.

of society including alcoholics, homeless

men andindividuals struggling with mentdllness TB incidence rates in Russian prisons were as high as 7,000 per 100,00
In the 1990s, prisoners made up approximately 25% of all newly diagnosed TB cases inaRdsafgmroximately 30% of
newly diagnosed civilian cases hbden imprisoned aome point Although the prison system may have functioned as an
Afepi de mipaulmpg idc alel easing tens of thousands thodamedaces duving T |
the prison epidemic were independently contributing T® crisisin the civilian population.

During this same period, Russia began reporting sontteedfighesMDR-TB rates in the worldTwo processes were at play

in the expansion of MDRB. First, breakdowns in the supply chain, medication stock outs, insufficienttering and
follow up, and similar challenges that interrupted TB treatment spurred and amplified drug resistance among patients. Se
primary cases of MDR B transmitted in institutions like hospitals and prisbrimit also in communitiés increased

Sccial and programmatic factors play an overwhelming role in treatment adherence and therefore in the acquisition of M
TB. In Russia, a typical patiehthomeless, addicted, drifting in and out of the penal sy&taems unlikely to overcome
barriers to succedly complete months of daily treatmerithe quality ofTB servicesdeclined agublic health expenditures
decreased The hospitald underfunded and overcrowd&d e g a n to function as addoi ti
becoming a locus for primary transnigs of MDR-TB.

In 1994, MERLIN (Medical Emergency Relief International UK-based nomgovernmental organizatiprbecame the first
foreign organization in Russia tackle the sharp growth ¢diberculosis after the breakup of the Soviet Union. A collah@ra
project was established in Tomsk Oblasgrkingthe first attempt t@hapeTB control practices along the lines recommended
by theWHO. A primary goal of the project wde determine the effectivenesswwiHO6 s DOT SinRussia.at e gy

After six yearof DOTS program implementation, Tomsk failed to reach the WHO target cure rate of 85% for new patients.
fact, even before the DOTS program started, there were warning sigtisetisatategynight not succeed. Data from the early
to mid-1990s showethat 29% ofnew civilian casebad some level of resistance to at least orfewffirst-line drugs rates of
MDR-TB were 6.5% during the same period. A study conducted in 1999 found that of 244 patients newly diagnosed with
between January and Decembéthat year, 49.6% were infected with a strairvbftuberculosighat was resistant to at least
one of the prescribed TB medications and 13.1% had MBR

By 2000, Tomskés <civilian and prison TB p ratedirTanmkwasw®i:3e
per 100,000 people in the civilian sector, with a mortality rate of 21.2 per 100,000. The percentage-d0BNMDRNg new
cases and retreatment cases was 8.5% and 32.2%, respectively. In the penal sector, the TB case notifig&th peas
100,000, with a mortality rate of 129.9 per 100,000. The percentage of MD&nong new cases and retreatment cases was
13.1% and 34.9%, respectively. The DOTS program cure rates for-pomtive patients in Tomsk were between 50% and
60% for rew and retreatment patients in both sectors.

TABLE 1. TB incidence, prevalence, and mortality in Tomsk Oblast Civilian Sector, 1998-2003

Variable 1993 1999 2000 2001 2002 2003
TB case notification/ 100,000 76.2 87.9 90.3 88.2 93.7 93.4
TB Prevalence/ 100,000 2447 247.7 251.5 247.5 252.6 239.5
TB Mortality/ 100,000 16.9 20.7 21.2 18.6 18.3 17.6
% MDR-TB among new cases 6.9 12.3 8.5 10.2 13.5 11.2
% MDR-TB among retreatment cases 24.1 43.3 32.2 42.4 42.9 42.2

Source: Tomsk Oblast Tuberculosis Services, Tomsk, Russian Federation, July 2005.
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TABLE 2. TB incidence, prevalence, and mortality in Tomsk Oklast Penal Sector, 1998-2003

Variable 1998 1999 2000 2001 2002 2003

Holding Section 'T'B case 3,565 3,081 3, 388 3,416 2,720.2 1,983.1
notification/ 100,000

Holding Section TB 3,743.5 2,830.8 2,753.5 2,012.9 2,550.1 2,784.8
Prevalence /100,000

Prison 'T'B case 4, 042 4,523 3. 357 3, 008.9 2,809.8 2,192.9
notification/ 100,000

Prison TB Prevalence/ 100,000 21,581.7 18, 995.3 18, 320.2 16, 469.2 16, 101.0 15, 366.8

TB Mortality/ 100,000 353.1 383.9 129.9 107.7 0 11.85

% MDR-TB among new cases 28.0 18.6 13.1 15.9 12.2 14.9

% MDR-TB among retreatment 54.4 25.0 34.9 77.4 63.6 85.7

cases

Source: 'Tomsk Oblast Penitentiary Tuberculosis Services, Tomsk, Russian Federation, July 2005.

MDR-TB treatment program in Tomsk Oblast, 2000 -2004

In 2000, the Green Light Committee (GLC) approved an application from Tomsk Oblast to gain access taspuabty
secondine TB drugs to treat 630 MDRB patients. The project was ooéfive projects approved by the GLC to treat MDR

TB patients. MDRTB was recognized as laboratory confirmed resistance ntonimum of two potenfirst-line TB drugs
together]soniazid andRifampicin. After approval, 63MDR-TB patients were enrolled in the MDRB treatment program in
civilian and penitentiary sectors in 206@004. MDRTB treatment started in early September 2000 at a specialized treatmer
and correction facilitywithin the penitentiary sectolVithin a year and a half of implementation of a comprehensive TB
treatment program that included both patients with ¢hugreptible and drugesistant disease, the mortality rate in the Tomsk
penitentiary sector dropped from 129.9 per 100,000 people to kater, the program was expanded to the civilian sector.

The majority of patients enrolled into new treatment had laboratory confirmed -WIBRnd started treatment at specialized
facilities of civilian and prison TB services. However, around 26% of patientedtaeatment with empiric MDRB
regimens as close contacts of known MDR patients. Regimens used for MBIEB were based on drugusceptibility testing
performed athe Regional TB Reference Laboratory and included an average sifBumiedicinesthat were known to be
effective During the first years it was identified that the averdgeation ofthe intensive phase should be no less than 8
months, while the whole duration of theraglyould averag@1 monthsand more Treatment results of the first pexit cohort
(244) showedh high effectiveness?8.3%) of MDR-TB treatment with individualized regimenshich contributed to defining

a policy of drugresistant TB management in Russia &mdsteredsubsequentWHO recommendationdlowever,a closer
examinaion of this first cohort revealed that the fundamental association between TB and poverty remained a persis
challenge to successful TB control. Most of this cohort was unemployed; approximately half were either incarcerated or
spent time in prisoand had a history of substance dependence/abuse.

During the first years othe MDRTB treatmentprogrand smplementationPIH played asignificant role in developing and
introducing approache®r the medical management of MDRB, including regimen desigrdiagnosis and management of
adverse reactions, and developing the system of pharmacovigilance. PIH provided significant input into the developmel
recording and reporting forms used for registration of casavell agreatment monitoring and followp. Significant efforts

had been placed on developing the regional electronic medical records system for TB-aBdiDRomsk to cumulate
collected information and use as a source for generating evidence.

As a partner othe Tomsk MDRTB Program, PIH contbuted to the work othe DR-TB Committee and DR B Working
Group, which became an interagency medical collegiay besponsible for protocol development, treatment regimen design,
recording oftreatment outcomes, and complicated case counseling. Plésespativesvorked closely withmedical workers

of the civilian and prison sectors. PIH specialists took an active part in the meetingsT@® BBmmittee they provided
technical and methodological support to develop and implement-ViBRrogram activigs, collected evidendsased data,
and analyzed and published articles in international medical journals. Dthee technical and financial support of PIH, a
training center started to function in Tomsk Ohlaghich hostedhe first training programs odlinical and programmatic
management of MDR B in the region

During the initial implementatiolof the MDR-TB program in Tomsk, PIH and the Tomsk TB Services identified the key
pillars of a successful MDRB program political commitment, quality diagnasian effective treatment delivery mechanism
(we usedirectly observed therapgs much as possible)ninterrupted treatment, guaranteed supply of TB drugsreandar

and rigorousnonitoring and evaluation. Although TOTBS and the UIN had basic infrasteum place, thénitiation of the
MDR-TB programrequired substantial enhancensiMajor developments were as follows.
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Political Commitment

Introducing MDRTB management in Tomsk fostered both local and national political commitment. Becausel BADR
management relies on a properly functioningerculosigprogram, the urgent need for MBRB therapy motivated the local

TB Service in Tomsk to evaluate its existing program and to request more resources from the Oblast Health Administra
Once seval MDR-TB treatmentfpilot projects in Russia reported favorable outcomes, national TB policymakers responde
Drawing from the experiences of Rus NDRAT® $reatmenpilptptogramdihen g
Ministry of Healthtook seps to enshrine these ideas into general practice, culminatididéh 109 in March 2003, which
integrated MDRTB management into a comprehensive TB control strategy for Russia.

Quality Diagnosis

MDR-TB management required improvement in diagnosticsydicy radiography and laboratory capacity in both the penal
and civilian sectors. The pilot program brought in resources and technical support to revive these services, inclu
mycobacterial culture and smear microscopy. With technical assistance dityl aggurance from the Massachusetts State
Laboratory Institute (MSLI), the local laboratories validated their DST methods and currently perform DST on all patiel
starting TB treatment.

Effective treatment delivery mechanism

Treatment of TB in Russia baraditionally been hospitdlased; yet completing 184 months of MDRTB therapy under
current inpatient conditions wasot feasiblefor many patients. Although patients started MDR treatment as inpatients,
most were released to ambulatory servicésr afimear conversion. The Tomsk program responded by changing the structure
the ambulatory treatment program to prowuitiieect observation of theraggr all MDR-TB patientsby offeringseveral options

for treatment delivery, likeéheTB polyclinic, the TB day hospital, and rural TB facilities or village clini¢zatientgoo sick to
travel (e.g., patients with disabilities, comorbidities, and substance abuse problems) r&esitradntat home. Where
possible, patients were given public transportationchers and hot meals or food supplements. Working with PIH, the district
government provided fuel subsidies for defaulter searches and the provisieatwient Eventually, these improvements were
expanded to all TB patients and have becthestandardf care in Tomsk.

11
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Uninterrupted Treatment

In the late 199QsTomsk,as in mosbf RussiaJacked a welicoordinated system to monitpatient transferbetween services
(urban and rural; general facilities and specialized facilites) sectorgprison and civilian) which contributed to treatment
interruptiors. In 1999 and 2000 in Tomsk, only 53.9% and 58.8%, respectively, of patients released from prison with active
reported to the civilian health authorities to continue treatment. As pdre DR TB treatment program in Tomsk, civilian
and prison TB servicesvith assistance frorMERLIN, PHRI and latePIH, formed asharedmechanism to ensure uniformity

of treatment regimens and uninterrupted treatment between penal and civilian faEititiedvilian and prison TB services
implemented a system to share important information from medical retordasure thatll patient® those with drug
susceptible or drugesistant diseadecontinue treatmento matter where they residle

Guaranteed Quaty Drug Supply

Procurement of anfTB medications to treat MDRB in the early 2000s was not regulated by the M@htithe majority of
Russian regions, including Tomsk, were experiencing shat#dgeecondine drugs.Further complicating this issue wHwe
lack of a national protocolregulating DRTB regimens and the medicines required for therapy. In Tothek MDRTB
program had access to qualagsured secoréhe medications procured through the GLC mechanisrd backed by a
centralized drug storadecility created fotboth thecivilian and prison TB serviceJ his helped ensumfficient drug stock to
treat all patients on therapy aadteady supply for patients transferring between systems.

Monitoring and Evaluation

In 2000, TOTBS faced problesywith monitoring and evaluatiosf DR treatmentThroughthe MDR-TB treatment program

the monitoring of patients with drugsistant TB improved substantially. Standardized reporting forms and effective dat
management have achieved timely and accuatie ahpatients withdrug-susceptible and drugsistant diseasén addition to

data collection, ofsite monitoring was also improved througie training of supervisors on monitoring and evaluation
practices and increased resources to freidn visits. Regular visits from the GL& part oft h e me c Ipgrams maé
monitoring and technical assistangeovisiord further enhanced activities for all tuberculosis patief@gcause continued
GLC approvalwas contingent upon adequate performance, feedback frone thiés visits provided external pressure to
maintain and/or improve services.

= e
as]
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GFATM Project, stage 1. 2004-2009

In 2008 paticipants of th&omsk OblasDOTS-Plus programapplied forfunding fromRound 3 of the Global Fund to fight
AIDS, Tuberculosis iad Malaria(http://portfolio.theglobalfund.org/en/Grant/Index/R{384-G02-T )

In 2004the application was approved aRdrtners Health andfomskTB Services received an appedvto launch the only
subnational project in Russia with an emphasis on expandimgersal access ttreatmentfor MDR-TB patients by
strengtheningcomprehensive and integrated management of TB and -WIBRThe Round 3 grant allowed the program to
provide wideranging care for TB and MDRB patients including enhanced social and psychological support for the entire
duration of treatment, strengthemhlaboratory diagnosis of DRB, and improvd infection control mechanisms for inpatients

in both the civilan and penitentiary sector&. number ofsubprograms were introduced during the project implementation
focusing orreducingalcohol abusgimprovingp at i ent s 6 a d h gandémprovwing methods foeardy teteetiant of

TB.

The key objectives ahactivities, and indicators of the program are given in Tabl®©bjectives, activities and indictors of
GFATM project |, GFATM project Il (RCC)o.

GFATM Project, stage 2 2009-2013

In 2009, thepositiveresultsof the program &bwedfor continuedGFATM funding under the Rolling Continuation Channel. It
also allowed Tomsk TB Servicestaild on théer success by expanding program activities andancing the effectiveness of
theirinterventions The GFATM fundingendedon November 30, 2013.

The key djectives activities and indicators of the program are giverTable 3. fiObjectives, activities and indictors of
GFATM project 1, GFATM project 11 (RCC) o.

13
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Table 3. Objectives activities and indictors of GFATM project I, GFATM project Il (RCC).

Goals | GFATM | .2004i 2009activities Funding Indicators - title
1 Improvement of the TB diagnostics system in the civilian and penitentiary sectors of | $ 881 019
Tomsk Oblast
1.1 Improvement of the laboratory services. Equipment. External qualityoton $ 731218 1.1.1. Number and % of new smear+ TB cases (out of total number of detected TB
$ 149 801 patients) in civilian sector
1.1.2. Number and % of new smear+ TB cases (out of total number of detected TB
12 Improvement of Xray monitoring of TB patients. patients) in prison sector
1.1.3. Number and %f healthcare facilities provided with laboratory equipment in
civilian and prison sectors
#9 Improvement of TB treatment system in the civilian and penitentiary sectors of $ 3621631
Tomsk Oblast
$2671031 2.1.1. Number of MDRTB patients enrolled in DOTS+ program in civilian sector
] ] 2.1.2. Number of MDRTB patients enrodld in DOTS+ program in prison sector
21 Procurement of secorlhe TB drugs to treat MDR'B patients 2.2.1. % of cured patients with susceptible TB in civilian sector
Procurement of side effect medications. 2.2.2. % of cured patients with susceptible TB in prison sector
2.3.1. Number of cured patients with susceptible TB in prison sector (except newspat
— — . . . - 2.4.1. % of MDRTB patient treated effectively
2.2. Clinical monitoring. Biochemical tests, consultations of healthcare specialists. $ 142 767
2.3. Information monitoring. $ 290 762 No specific indicators for reporting to GFATM available
2.4. Human resources for GFATM project implementation. $517 073 No specific indicators for reporting to GFATM available
#3 | mprovement of TB patient 60s a-dBpatiedsinc ¢ $3472939
the civilian and penitentiary sectors of Tomsk Oblast
3.1 Improvement of observed treatment-hlome therapy. Russian Red Cross. $1420396 | 3. 1. 1. % ambngpatreritsamth susceptible TB in civilian sector
3.2 A sub-program of alcohol and substance addiction treatment for TB patients. $ 160 575 3.1.2. % amdngpdtiénts with susaegtible TB in prison sector
23 Provision of rural healthcare facilities and TB services with transport resources to mo| $ 194 334 3.2.1. % ofii d e f amomgpatients with susceptible TB in civilian sector
' treatment. Vehicles. Gasoline. lesg t or 6 s vi si ts. 3.2.2 . ‘;/o mbngpattérHst\;ﬂhtjsmsfceptlble B Iln prison sector
- . . ) 1697 634 | 3.3.1. Number of patients receiving food support in civilian sector
3.4 Provision of TB patients with food and social support $ 3.3.1. Number of patients receivingptl SUpport in prison sector
44 Reduction of TB transmission to HIV patients in the civilian and penitentiary sectors | $ 202 236
of Tomsk Oblast.
$ 202 36 4.1.1. Number of HIV patients with PPD skin test provided in civilian sector
4.1.2. Number of HIV patients with PPD skin test provided in prison sector
41 TB/HIV sub-program. 4.2.1. Number and percent of FHBV patients with Isonizid preventive therapy received
civilian sector
4.2.2 Number and percent of TV patients with Isonizid preventive therapy received
prison sector
Improvement of infection control in TB hospitals and clinics in the civilian and $ 1238907
#5 N
penitentiary sectors of Tomsk Oblast.
5.1 Ventilation and UV lamps in TB Hospital, TB Dispensary and Central laboratory. $ 1 003 859 5.1. Number and % of TB facilities installed with ventilation equipment
5.2 Improvement of infection control among healthcare workers. $ 235 049
Improvement of health education among risk groups in the civilian and penitentiary | $ 942 096
#6 sectors; training of healthcare staff of the civilian and penitentiary sectors of Tomsk
Oblast; attracting risk groups to early TB detection.
6.1 Impovement of health edation among general population and patients in the civilian a| $ 99 488 6.1. Number of trained healthcare staff on TB treatment and monitoring
) penitentiary sectors. 6.2.1. Number of TB patients educated on TB in civilian sector
6.2 Training of healthcare workers of the civilian and penitentiary sectors. Training of Ger] $ 286 890 6.2.2. Number of inmatesducated on TB in prison sector
) Healthcare Services staff.
6.3 A sub-program to improve early TB detection among general population angroiggs. $ 555 718 No specific indicators for reporting to GFATM available
TOTAL $10 358 830
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Goals | GFATM Il (RCC) . 2009i 2013 activities Funding Indicators - title
: $5863138 | 1. % of MDR-TB patients cured
= DI} DESRIE T [T Em (PR TTE) 2. % of susceptible TB patient treated effectively
. . . . $ 485 378 1.1. Number of DST to firstine TB drugs.

11 Improvement of TB diagnostics and detection of polyresistant TB, MBRind XDRTB. 1.2. Number of DST to secorihe TB drugs.

1.2 Secondine TB drugs for IR-TB treatment $1961 703 1.3. Number of MDRTB and XDRTB patients enrolled in DOTS+

1.3 Side effect medications for DIRB patients $ 239814 program.

$614 945 1.4. Number of polyresistant TB patients enrolled in DOTS+ progran
1.5. Interim results of MDRTB and XDRTB treatment.

14 Clinical observation of DR'B treatment 1.6. Number and percentage of MBRB and XDRTB patients
registered under DOTS Plus who are successfully treated in To
oblast

15 Strengthening of compliance with regimen among susceptibld©& TB patients $1644 917 | 1.7. Default rate of MDRTB and XDRTB patients enrolled in DOTS+

$279172 program.
1.8. Default rate in DOTS (among smear+, NP registeredS.thonths

1.6 Improvement of treatment programs for high risk patients ago).

1.9. Number of new susceptible, PEB and MDR/XDRTB patients
provided with food suppost the outpatient phase

1.7 Improvement of infection control in Toms| Oblast hospitals and clinics $241 314 No specific indicators for reporting to GFATM available

1.8 Monitoring of TB and DRTB control program implementation $ 395 895 No specific indicators for reporting to GFATM available

#9 Reduction of TB spread among HIV patients in the civilian and penitentiary sectors of| $ 286 718

Tomsk Oblast
$286 718 2.1.1. Number of HIV patients with PPD skin test, civilian sector.
2.1.1. Number of HIV patients with PPD skin test, prison sector
21 TB/HIV sub-program. 2.2.1.N}meer an(_% of TB-HIV pa}tigntsoffered and completed
Isoniazid preventive therapy in civilian sector
2.2.1.Number and of TB-HIV patientsoffered and completed
Isoniazid preventive therapy in prison sector.
#3 Operational research and dissemination of Tomsk MDRTB control program in $ 111 602
Russia
3.1 Operational research on GFATM grastatal activities. $ 27 237 3.1. Number of staff trained in the Siberian Federal Territory and Far
32 Building capacity of the Novosibirsk TB Research Institute to train doctors from Siber| $ 26 435 Federal Territory (healthcare workers and bacteriologists trained en
) and Far East regions on MDRB management. TB diagnosis and management)
33 Strengthening the Novosilsk TB Research Institute in scaling up the MDR programs | $ 57 931 3.2. Number of staff trained in Tomsk Oblast (healtbcaorkrs and
: in 25 Russian regions. Inspection. volunteers trained on directly observed treatment and’ BR
TOTAL $6 261458
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Improving the TB treatment system.

Improving TB diagnostics in Tomsk Oblast and detection of  drug -resistant TB

In order to impree TB diagnostics, 15 laboratories in Tomsk Oblagtre supplied with necessary equipment and
commodities, exceeding the target of strengthening 14 laboratbligascopy stationsvereset up in almost all of the rural
health facilities and in Tomsk Citp augment the central (reference) laboratory.

During the 5Byear grant period, the Central Bacteriological Laboratory of the Regional TB Dispensary coittiraitxts to
improve operations and quality control for TB diagnosispytumsmearmicroscoly and mycobacterial cetlulture through:

1 Trainings of laboratory specialists and microbiologists of primary care and rural laboratories,
Regular inspector visits in rural laboratories at least twice a year,

il
1 Regular checks of the standard forms thafilesl out by all laboratories,
1 Preparation and provision of culture media for rural laboratories,

l

Re-checks of all positivandall questionable slides, as well 53% of negative slides from all diagnostic
laboratories.

The Central Bacteriological Labatory of the Regional TB Dispensary is timajor laboratory in the civilian sector where
drug susceptibility testing (DST) is performed. Quality assurance of DST was performed twice a year by the Novosibirsk
Research Institute laboratory and showuagh concordance (see results in Talf)e

Table 4: Concordance of the results for sensitivity testing to artiTB drugs by Tomsk Oblast TB laboratory

In 2008,

Moscow laboratories
Novosibirsk TB Research Institute laboratory (Federal system of external
guality control)
2008 2009 2011 A 2010 2011
quarter 1
Isoniazid 100% 100% 100 % 100 % 100 % 100 %
Rifampicin 100% 100% 100 % 100 % 94.7 % 100 %
Ethambutol 100% 95% 100 % 100 % 94.7 % 95 %
Streptomycin 100% 100% 100 % 100 % 89.5 % 90 %
Ofloxacin 100% 100% 100 % 100 % 100 % 100 %
Kanamycin 100% 90% 100 % 100 % 100 % 95.5 %
Protionamide / Ethionamide 80% 95% 95 % 97 % n/a n/a
Cycloserine 100% 100% 100 % 100 % n/a n/a
PAS 100% 90% 95 % 95 % n/a n/a
Capreomycin 95% 100% 97 % 100 % 85 % 100 %

he Ministry of Health and the Federal Customs Service issued an order forbidding any biological materials to

exported outside of Russia, thus continuation of quality control activitighebgupranational laboratory (MSLI) in Boston,
USA, became impossible ( Howe ver , according to the MSLI, perfor man
Afexcell ent o f or-2003). After 2608, gualiyrcentrol was iobm2d by the Federal system at the national

levelviathe Moscow National Ladratory.

MSLI quality control results fronthe prison system were on 98% level in 20&kternal quality control activities for prison
laboratory services were also performed by the Federal system of quality ceintel 2007and presented a 100%
concor@nce formanyyears.

Table 4a: Concordance of the results for sensitivity testing to ardi B drugs by Tomsk Prison TB laboratory

2007 2008 2009 2011 2012 2013
Isoniazid 85% 100% 100% 100% 100% 100%
Rifampicin 100% 100% 100% 94,7% 100% 100%
Streptomycin 90% 100% 100% 84,2% 100% 100%
Ethambutol 100% 100% 100% 94,7% 58% 100%
Kanamycin 94,7% 100%
Ofloxacin 100% 100%
Capreomycin 100% 100%

In Tomsk Oblastculture tests and DST to firihe TB drugs are performed at the central bacteriofddaboratoryfor all
new TB patients. Culture tests are performed traditionally on Lowen¥eisen solid media. Drug susceptibility testing
(DST) to secondine TB drugs is performed in all patients whovédaboratory confirmed resistance tsoniazd and
Rifampicin orRifampicin-resistance confirmed by molecular genetic testing (Xpert MTB/RIF). Additionally, DST todirdt
secondine TB drugs is performed in all patients suspecedB who areclose contact of a patientvith MDR/XDR-TB.
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Fig. 2 Diagnosis of drug resistance among
new patients civilian sector Tomsk Oblast

Fig. 3 Drug resistance as a proportion of all
TB among newly notified patients, civilian

sector, Tomsk Oblast
Susceptible TE m Mono - resist TB m Poly- resist TB

9% 0

=

% o
--- 7% 5%

65% 63% 63% 7% goon 65% 6206 67 66% goep 6295

m # Of patients detected

w7 Of patients sputum+
900

# of patients examined culturally

e # Of patients with DST result EMDRTB

800 | 21%8 21%0 560

59% 58%

52%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Civilian sector.

Between20002013, on average 64.6% of new TB patients had positive sputum culture; at least 99% of them had DST to fi
line drugs performedThe percentage of monoresistant and polyresistant TB patients has not changed dramaticadly ovel
years, with rates betweernl12% and 1117%, respectivelyBetween2009and 2013, theercent of new MDRIB patientsas a
proportion of all TB casemicreased to 26%, wherettse proportionof susceptible TB patientdecreased t62% (out of all
patientswith available DST resuljs Since MDRTB patients ardirstr e gi st ered as O6f andltherrre O
registeredunderregimen IV, achieving an overatteatment effectiveness gfeater thai80% is difficult to achieve.

Among relapse cases,percent of MDRTB increased every year and it reached 63.5% in 2013. Between2PQG0the
average percent of MDRB among all TB patients ithe civilian sector of Tomsk Oblast (new patients, relapse cases and
cases off B retreatment) was 26.7%, ancgiceeded 30% in 2012 and 2013.

Fig. 4 Percent of MDRTB patients among Fig. 5 Number of new MDRTB and XDR'B
those with available DST resultsivilian casescivilian sector Tomsk Oblast
sector, Tomsk Oblast
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From 2007, an absolute number of new MDRB cases did not exceed 80, after a slight increase in-2008. In 2009, 8 new
cases of XDRTB were reported; the same number was registered in 2011.

Modifying factors.

It should be noted that MDRB prevalence was calculatec
among patients with available DST results. From year

Fig. 6 Percent of patients with positive culture

year, bacteria excretion and, correspondingly, DST restoom T MNeweases Relapses
were less available among new patients, relapse cases s —-=~

all TB c ases in generalDete¢ion of TB by mass | so%

fluorography is still a national priority arfthsresulted ina | 70%

high prevalence of sputumegative forms of TB(and | 60% N\~

50%
40%
30%
20%
10%

0%

hence no DST results for these patients)

Prison sector.

Most patients in the prison were transferred from oth
regiors. Their pattern of resistance changed every year
was not associated with previous years.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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Enrollment in the GLC treatment program using second -line TB drugs.

How many patients were enrolled in the GFATM project?

Fig. 7 Cumulative number of DR B treatment coursesvithin the GLC
program(MDRTB and polyresistant TBprogram years

Civilian sector m Prison sector
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The grantprogramstartedin December, 1 and mosef thereporting periodsn 20042013 werebased ot h e A pyeandg r a
or December tdNovemberof thefollowing year. However, all offi@l statistics of TB services sased ora calendar yeatn

other words most dataare providedin a calendar version, except Figure where numberg or r espond dtawm tt
submitted tahe GF.

From 20002013, a total 0f2,475 DRTB patientsincluding MDR-TB and PRTB, received treatment with secotide TB
drugs provided by the GLC in Tisk Oblast (Figur€). Under the Global Fund project,845 DRTB patients were enrolled
in the treatment program,@27in thecivilian sector and 418 ithe penitentiary system).

In the fall of 2009, under the GFATM RCC project, some changes in ennallmecurred.The aim of the project was to
provideuniversal access tdreatment of all forms of TB, including polyresistaniB (PRTB), MDR and XDRTB. Thus,

1 Measures wertakento increase treatment coverage with TB drugs provided by the GLC.

9 Official enrollment of PRTB patients startedn rare case#n the pastPR-TB patients had been enrolled in the
program if resistance to a larger number of TB drugs was reportdading Rifampicin, or if their clinical condition
wasseverg.

The principalrecipient and subecipients made the following attempts to provide-DIRtreatment to the maximum number
of patients:

1. Enroliment of all new patients into the program.

a. When a patient was diagnosed with DB (PR/MDR/XDR), a TB doctor prepared documentatiormpresent
the case at the Unified Clinical Expert Committee (Clinical Committee) which conveadidnés a week.

b. A decision to enroll a patient into the treatment program was made by the Clinical Committepratéhoe
of the patient. The Committedesigned treatment regimeand developed treatment approaches (possible
treatment sites, consultations by specialized doctors if required, activities to enhance adherence to treatm
The patient was informed about the need to receive treattheriteatment detailghe treatment stagesind
the importanceof complyingwith the treatment reginme During the conversation with the patiepbtential
problems were detected.

c. Immediately beforestartingtreatmenteach patient admitted to TB Hospital wamsulted by a psychologist
and psychiatrist, in addition to standard consultations by specialized doctors. Each patient signed an infort
consent form.

d. At the beginning of the MDR B treatment project (200R2004), there were some restrictions in treatim
enrollment, such as poor motivation to treatment and severe concomitant conditions. However, the
restrictions were eliminated after the program was expanded, and {uatitated approaches (social support,
daily food sets, consultations by speciatiz-doctors, substance abuse aiehame therapy service, the Sputnik
project) were funded and implemented. All patients who agreed to receive treatment were enrolled in
program.

2. Analysis of DRTB reservoir.

a. Patients with chronic TB, who had failpdevious treatment, were-enrolled in the program.
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b. Regardless of the efforts of TB Services to encourage and motivate patients to start treatment, some pat
refused treatment with secctfide TB drugs. Such patients were specifically controlled hepads of
departments ithe TB Dispensary. District TB doctors continueditwite patientswho had been detected
earlierto initiate treatment.

As a result of effod toincreaseand maximize treatment coverage during the four years of {68€ Rroject,757 DRTB
patientswere enrolled ithecivilian sector and 13Batients were enrolleid the penitentiary system, tofaly 895 patients.

Fig. 8 Number of treatment courses using Fig. 8aNumber of treatment courses using
GLC drugs, civilian sector, calendar years GLC drugs, prison sector, calendar years
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Were all MDR-TB patients enrolled in the GFATM project? Was the enrollment goal reached?

Indicator

1 fNumberof MDR-TB and XDRTB patients provided with DOTS Plus treatment in Tomsk oblést20042009
was reported separately for civilian and prison sector)
Set from: 2004

1
I Target for 20042013: 1991patients to be enrolled
1 Enrolled in 2004201 3actually. 1795

Prior to 2005an averagef 49.8% of MDRTB patients detected in civilian sector received treatment using TB drugs provide
by the GLC(the rest received medicines provided locally by the Russian Ministry of Haadtter the GFATM project, from
2005 b 2013,an averagef 81.4% of patients detected with MBRB among all categories in civilian sector were enrolled on
treatment with TB drugs provided by the GLC. The coverage increased from 76.3% w250 87.7% in 201:Q013.
Thus, from 201®@nward the RCC goal to provideniversalcoverage of MDRTB patients with treatment was almost reached.

In 2009, due to completion of the GFATM Round 3 Grant (April) and delayed start of the GFATM Rolling Continuatio
Channel Grant (December), enroliment ofi@ats with drugresistant TB was suspendetierefore, new MDRIB patients
started treatment with secofide TB drugs provided by the Russian Ministry of HegMoH). However, due to insufficient
amount of secontine drugs, it was impossible to desigdequate treatment regimerainding of social support for TB
patients was cut affvhich resulted in increasl patientdefauls, specifically in rural settings of Tomsk Oblast. All the above
had a negative impact on treatment effectiveness of patiettatiperiod. In order tamelioratedamage caused to the patients
by the cessation of activitiegin agreement with the Global Fund was reached to start enrolling patients on treatment t
months earlief f r om 1 October 2009. AwhidhinelidédMDRITB Ipatients who Wea sot rpceieep a
treatment before or were treated with TB drugs provided by the Russian Ministry of Health. Additionally, a protocokto trans
patients from the Ministry of Health program to the GFATM program waslojgsd. According to the transfer protocol,
patients who had not been treated or treated with MoH TB drugs for no longer than three months were transferred tc
GFATM project. Duration of previous treatment before enrollment in the GFATM project waslemtsiif the previous
regimen included minimum-8 effective TB drugs (with retained susceptibility), and clinical and bacteriological results
showed improvements. Otherwisefif ai | ured outcome was registered aewor
treatment course was started using TB drugs provided by the GLC.

20



Grant RUS304-G02T |The Tomsk Oblast Comprehensive Strategy to Reduce the Burden of DR

Fig. 9 MDRTB: number of patients detected, courses Fig. 92aMDRTB: number of patients detected, enrolled in
within the GLC project and enrollment targgtivilian the GLC project and enroliment targgtrison sector
sector, absolute numbers absolute numbers
s VDR TB detected, new+relapse cas MDR TB detected, all cas¢ = VDR TB detected, new+relapse cas MDR TB detected, all cas¢
o DR TBenrolled @ essssee enroliment target e \\DR TB enrollec = e == « enrollment target
400 300

300 —
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It should be noted that enrollment was not limited by new MIBERpatients only as demonstrated on graphs 9 amld 9
According to the decision of the Unified Clinical Expert Comedttall patients wereonsidered to benrolled in the project,

including those with multiple r&reatment course.he number of patients enrolled in the program annually included those
who had been detected with MBRB two years before and earlier.

Table 5. Enroliment of MDR-TB patients in the GLC program on category 1V, detected during different years irtivilian sector of Tomsk Oblast
Year of MDR-TB detection
MDRTB re-
Year of Before treatment
enrollment | 2000 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 courses
2000 0 2 0
2001 24 35 23 0
2002 11 11 18 44 0
2003 12 4 10 26 68 1
2004 15 8 10 8 27 85 10
2005 10 6 8 5 5 56 115 11
2006 1 2 0 2 2 3 31 118 7
2007 3 4 0 0 0 0 4 30 86 4
2008 2 0 2 0 8 1 0 6 13 78 21
2009 0 1 1 0 0 1 0 1 0 8 29 26
2010 2 1 0 1 1 0 1 1 2 2 24 105 30
2011 2 0 0 0 0 1 0 1 0 2 0 6 96 8
2012 0 0 0 0 0 0 0 0 1 1 0 1 7 92 | 5% 10
2013 0 0 0 0 0 0 1 0 1 0 0 0 0 6 74 14

*** hased onGeneXpert testresults

In prison all cases with MDRB were considered to be enrolled, but they were then scresmedding toorganizational
criteria:

1. Thepatient was considerddr enrollmentin the program if hishehad a log-term sentence to serve after MOB
was diagnosed.

2. If the patient was to be released on para@elace of his residence before imprisonment or potential location after
release was consideredany TB inmates arrived at Tomsk prison from other Russigioms, Siberia and the Far
East, and later they were sent back. Thus, they were unlikely to continue treatment in the civilian sector of Tomsk.

3. The patient was assessed in temwh TB treatment adherenoghile waiting for DST resuls and confirmation of
MDR-TB. TB drug tolerance and refusal of treatment were considered as well.

4. The patient was informed on treatment with seelimel TB drugs. If the patientefused treatment becausetbé
myth that it was afi Ame r i ¢ a n @r the coaspitacy ¢haorhat treatment was a form ekperimeraition and
so on the patient was not enrolled in theogram However, motivational talks were conducted on a regular basis.

As a result, enrollment in DOT&Plusin prison did not reach 100% of all patisdetectedvith MDR-TB.

Itis clear from Figure8 and @& thatenrollment goals were ovestimatedor 2010 and 201,1at least fothe civilian sectorin

fact, even with universal access it was not possible to find that matignts(new or retreatment)in the Tomsk Oblast
civilian sector
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Were all XDR-TB patients enrolled in the GFATM project?

From 20002013, on average 38.6% of patiedttected with XDRTB among all categories of patientsthe civilian sector
were enrolled on treatment with TB drugeyided by the GLCA total of 67.3% ofXDR-TB patients received treatment with
secondine TB drugs in Tomsk Oblast.

Table 6 Changes in XDRTB patients in civilian sector in Tomsk Oblast.

Year of XDR- Total Of them Left the Of them

TB detection g;fﬁg;ﬂ Enrolled in Enrolled in the Enr_olleq in r?gggg::gm Died of Died of | Transferred

patienE the GLC MoH program penitentiary year B non-TB out
program system

2000 3 0 0 0 3 1 1 0
2001 16 10 3 0 7 5) 0 1
2002 14 8 2 1 5) 2 1 0
2003 18 3 5 0 3 2 0 0
2004 16 7 6 0 ) ) 0 0
2005 20 4 4 1 2 2 0 0
2006 36 10 6 1 5) 5) 0 0
2007 12 8 4 2 0 0 0 0
2008 17 4 10 0 2 1 1 0
2009 31 13 18 0 0 0 0 0
2010 38 10 11 5 2 2 0 0
2011 48 13 15 2 0 0 0 0
2012 30 15 4 0 1 1 0 0
2013 34 13 11 0 2 0 0 2

Were all PR-TB patients enrolled in the GFATM project? Was the enroliment goal reached?

Indicator

1 ANumber of patients with polyresistant TB provided with treatment in Tomsk oblast

1 Setfrom: 2010
I Target for 201€2013: 431 patients to be enrolled
1 Enrolled in 20162013 actually: 213

Under the GFATM RCC project, enroliment of AB patients started in 2010.

The enrollment process was haltatthe start ofthe RCC projectbecausesecondiine drugs were not delivered to Russia
becaus¢he Humaniarian Aid Committee, which is responsible for granting approval for drug shipments, did not meet to ma
such a decision for six months. The Humanitarian Aid Committee approved a shipment in July 2010, and in Aug
enrollment of patients in treatment wastartedWhile thedelay allowed PIH and TomskB Servicesto develop treatment
protocok for PDRTB cased which was then approved by the GAL@ resulted in a delayn patient enroliment in the
program in2010.

Fig. 10PRTB enrollment goalsnumber of cases Fig. 10aPRTB enroliment goalsnumber of cases
detected and number of treatment courses within the detected and number of treatment courses within the
GLC projecfeivilian sector absolute numbers GLC projectprison sector absolute numbers
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Despitethe difficulties in 2010more than 906 of PRTB new and relapse casestie civilian sectorwere enrolledn 2010
2013 The lower enrolimentrate of 49% inthe prison sectoiis explained by thesame reasonas for thr MDR-TB cases
(outside Tomsk region, short sentence in Tomsk priandrefusal oftreatment)In general68.3% of alldetectedcases in
Tomsk Oblast, including new, relapse and othdr&ated casds both sectorswere enrolled in the GL@rogram.

The Figures aboveshow thatthe estimate®f the number of patientwith PRTB made at the time of the GFATM RCC
application,were overestimatesin generalthe estimatesiere unachievable even in 2013 after the ratiofraleewestimates
was provided to the Global Fund Secretarihis may suggest that the reservoirsuch patients had gone down or that we
needed an alternative cafseding strategy.
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Activities in clinical management in Tomsk Oblast

In 2000, Tomsk Oblast started treatment of MDR patients using secodthe TB drugsusingindividual regimes basd on

a pat i esudcdptbilitydtestingAll patients are provided with medical care according to the approved protbabls
have been constantly improved and revised in accordance with international standards and orders of the RF Ministry of He
It should be noted that many WHO recommendations were based on the Tomsk program experience.

In Tomsk Oblast, treatment MDR-TB patients XDRTB patientss based on the following guidelines:

1. The Unified Clinical Expert Committee (UCEC) is responsifile making decisions about administering treatment
regimens, changes in regimens, completion of the intensive phase, and treatment per se. Prescription of dimg secon
TB drugs is considered by the UCEC;

2. Access to qualihassured secodihe TB drugs $ provided to all MDRT B pati ent s r e ghestorddfe s s
treatmentype, residence, social status, citizenship, and concomitant conditions;

3. A patient with MDRTB is a case with documented drug resistance to at leasiazid (H) andRifampicin (R),
simultaneously;

4. A patient with XDRTB is a case with documented drug resistance to atleasiazid(H), Rifampicin (R), any second
line injectable agentAmikacin (Am), Kanamycin(Km), Capreomycin (Cnj)and one of the fluoroquinolong®floxacin
(Ofx), Levofloxacin (Lfx),Moxifloxacin (Mfx)] simultaneously.

5. MDR-TB treatment is provided in two phases, intensive and continuation pi&elsugs are given at least six days a
week under direct observation by a trained health care worker or voluRéeeily members as volunteers are strongly
discouraged;

6. AnMDR-TB regimen should include at least four effective sedarmanti TB drugs angyrazinamide(as a fifth drug)
during the intensive phase:

1 Injectable Kanamycin Amikacin,Capreomycin)
1 Fluoroquinolone

9 Ethionamide oProthionamide

1 Cycloserine and/or PAS (if n@ycloserine available)
1 Pyrazinamide

7. DST to first and seconlihe drugs is guiding the regimgn

8. The intensive phase of MDRB treatment is at least 8 mostand should be based on sustaircessation of bacillary
excretion confirmed by culture with clinical andr®y improvementduration of the use of injectable agent KibR-TB
is usually 12 months and more, and is based on strong evidence of culture corargiesponse to thergpy

9. Total MDR-TB treatment is at least 20 months and should be based on sustained cessation of bacillary excre
confirmed by culture with clinical and-Kay improvements.Duration of XDRTB treatment is no less than 24 months
and more, and is based on sgaevidence of culture conversion and response to therapy

10. TB drugs aretaken once a day, if possible:

1 Inthe continuation phase, when a health worker or volunteer cannot observe the second dose, TB drugs are !
once a day;

Fluoroquinolonesl{evofloxach, Moxifloxacin) are taken once a day during the entire treatment;

Note: As a rule, thionamideProthionamide Cycloserine, and PAS are split inte32doses during the intensive
phase in order to prevent side effects;

11. All taken and missed doses of TB dsugye calculated at the end of each month:

1 The intensive phase and total treatment period can be prolonged according to the UCEC deeigieroidthat
accounts for théotal number of missed doses;

1  For patients on Category IV treatment who interrupatment for 2 months and longére patient is considered to
be in fAtr eat meatmdntisdesdnedistatting framtte beginning to fulfill all program requirements.

12. Intensive clinical, bacteriological, andpdy monitoring is performed duigrthe entirdMDR-TB treatment:

1 Prior to treatment, sputum smear and three sputum samples are examined by culture in-aB jdatkRents. During
treatment, two sputum samples are collected for culture test every month;

1 Drug susceptibility testing (DST) tar$t- and secondine drugs is performed in all bacillary TB patieqsor the
start of therapy

1 DST to secondine TB drugs is repeated fifatient remain smear/culture positive aftet Bonths of treatment under
strict observation and there is no respom treatment found during routine chest radiography examination
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13.

14.

15.

16.

1 DST to secordine TB drugs is performed in patients with persistent bacillary excretion who interrupt treatment fc
multiple times for any reason for longer than one month;

9 Careful cinical monitoring is performed during the entire treatment and incladeleteblood count, urine analysis,
and biochemical blood tests are performed prior to treatment and every month during the treatment. If required, tl
tests are performed mofirequent as requested layTB doctor;

T I't is required to test electrolyte | evel on(@agnpnthybakis
especiallyduringthe intensive phase;

1 Chestradiographyexaminations are performed at gtartof treatment andurther on aguarterlybasisuntil the end of
therapy

1 If necessary, specialized doctors (eye doctor, ENT specialist, neurologist, psychiatry and substance addic
specialist, endocrinologist, and others) examine patients prior to ang the@ment.

Intensive monitoring anthanagemenf side effects are performed duritige whole course dfeatment;

1 Detection andnanagementf side effects shall be performad a timely fashion For this purpose, health care
staff providing observed #napy are regularly trained;

1 Questionnaires and information pamphlets were developed to help nurses and volunteers to detect side effect

During treatment, a TB doctor fills out a side effefdem to record any adverse reaction associated Wkh
therapy All data are enterddto the electronic data baaeboth civilian and prison sector and lately analyzed for
pharmacovigilance purposes

1 Diagnosis and elimination of side effects and treatment of concomitant conditions are performed during the en
treatment in accordance with the clinical algorithm approved by the -WIBRreatment program of Tomsk
Oblast:

1 All patients should receivpyridoxine (Vitamin B6) while receivingycloserine (it is based on the calculation:
pyridoxine 50mg pecycloserine 28 mg, maximum daily dose pfridoxineis 300 mg)

1 Vitamin and mineral complex is advisable to all patients during the entire treatment;

A list of medications for symptomatic and pathogenic treatment has been approved which is annually revised
adjusteddepending on requirements of the committgkich consists of deputy head doctagharmacy head,
andaPIH clinical specialist;

1 All ancillary medication forthe management dfide effects are provided free of charge to all patients in all
treatment loctons.

OQutcome definitions match the WHO definitions with
failure and three or more consecutive negative cultures taken at least 30 days apart are negative after intensive |
ATreat méetedomps identified as successfully treated
cultures taken at least 30 days apart are negative after intensivefpfasee at ment f ai |l ured out c
decision at the UCEC mieg when a patientemained smear/culture positiadter 12 months of directly observed
therapyand when there is an evidence of additional acquired resistance to fluoroquinolones and/elirseclags, or
severe and life threatening adverse reactions

A patientcentered approach is applied to all patients without exceptions regardless of the source of TB drugs supply;

1 Social and psychological support of patients who receive regimen IV treatment helps improve adherence
treatment;

1 Types and methodsf social support are different and patients can receive social support during the enti
treatment (food sets, assistance in document renewal, housing assistance, clothes, etc.);

Surgery is one of the important stages in MDRB treatmentand significantly improves treatment effectiveness with
appropriate indications and timing:

1 Regardless of specificity, surgery should be done timely, preferably early in treatment;

1 When cavity or tuberculoma occurs, a surgeon should consult the patient no soonerdtimamtBs after
treatment start;

Before surgery, the patient should be treated with TB drugs for no less than 3 months;

If the patient has positive smear and/or culture at the time of surgery, and in case of thoracoplasty, a ger
duration of treatment shoultk at least 18 months after culture conversion;

1 After surgery, the patient is proscribed with an injectable drug for 3 mahehgase is presented and discussed
at the UCEC meeting to make a decision to prolong or cancel the injectable drug;
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1 If at the time of surgery the patient was smear and culture negative and:

i. M.tuberculosiswas detected in resection material by culture, a general duration of treatment afte
surgery should be at least 12 months;

ii. M.tuberculosisvas not detected in resectioraterial by culture, a general duration of treatment should
be at least 9 months;

1 In case of limited localized TB, the duration of MBIB treatment after surgery is at least 9 months and an
injectable drug should be ustat at least 3 months;

i. In case ofyeneralized TB when there is no chance to remove all changes in lung parenchyma, a gen
duration of MDRTB treatment after surgery should be at least 12 months, and an injectable drug shot
be usedor at least 35 months.

Since 1999the UCEC has beethe central body of clinical monitoring. Prior to 2002, it was a joint committee for both
civilian and prison sectors. Then, for convenience in operation, the UCEC was divided into two separate committees for
sector.

The UCEC meetingsire convered every week or more frequently if required at different clinical sites. More than 65C
meetings including clinical discussions of MDRB patients were conducted during the entire period of the UCEC
functioning. The Chair of the Committee had two degmitone represented polyclinic (outpatient) sersjcthe other
representedhe inpatient departments of TB service of Tomsk Oblast. The secretary was responsible for taking minutes of
UCEC meetings and bringing UCEC decisions into medical document&CUBembers were specialists from different
departments dealing with diagnostics and treatment of MBRatients.

UCEC tasks included:

1 Development of an individual plan for clinical and program management of a patient: prescription and completion
treament, therapy adjustments, elimination of side effects and concomitant conditions, completion of the intens
phase of treatment, decision on surgery and treatment site, and determination of treatment outcomes;

1 Patients with bacillary excretion at monthwere presented at UCEC meetings by TB doctors in order to determine
reasons and make adjustments to the medical and program management;

1 The committee members interviewed the patient before treatment, during treatment (if there were issues relate
management, and treatment adherence), and upon completion of therapy.

Due to UCEC:

1 A unified clinical and programmatic approach to design an individual plan for each patient was developed;

91 Decisions were made collectively, which was particularly importanbimplicated cases;

1 Patients felt a gsitive impactfrom the individualized focys

1 Continuity of treatment between inpatient and outpatient stages was achieved,;

1 Professional qualification of specialists improved, understanding of WIBRpecifics extendedand analysis and
generalization of principles resulted in the development of recommendations.

Most of patients irthe civilian sector (65%) treated under the GFATM projstetrted TB treatment ithe TB Hospital. The
average duration of inpatient tre@nt was 7.4 months. Then patients were transferred to outpatient treatment under dire
observation provided bthe TB Dispensary, General Healthcare Services and Russian Red Anomgerage duration of the
outpatient treatment was 20.3 months.

About ore third of patients (27%) started outpatient treatment in Tomsk city and rural settings of Tomsk Oblast. In most ca
there were patients with limited TB disease (focal TB, tuberculoma) with no sputum smear and severe comorbid condition
rare caseshere were patients who refused inpatient treatment. The general guidelines of managing those patients wer:
different from those who started intensive phase treatment in the inpatient department. In Tomsk city, the most complic
clinical cases (poofB drug tolerance, concomitant conditions) were transferred to the Day Care Hospital, where TB patiel
were treated under observation during the daytime hours.

The Principl e REé&EBIHpperomedireguirenmepts calgukators procuremand supply of seconlihe TB
drugs during the project period. A central warehouse of TB drugs was set up at the premises of TB Dispensary to suppl
drugs to all treatment sites of Tomsk Oblast, both in civilian and prison sectors. This approach &ipamdninterrupted

and centralized supply of equally effective TB drugs regardless of treatment site. The information on supply, usage rema
medi cati ons, and expiry dates for each drug ecards ammplane r
further procurement of TB drugs.

To receive secontine TB drugs, an application form was filled out for each patient with the name, date of treatment sta
resistance pattern, treatment regimen (TB drugs, doses), and date of reginggn Etaéa on the regimen of each patient (TB
drugs, doses, date of regimen change) were entered by a physician in charge of the electronic data base.
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Managementof side effects in patients with polyresistant TB, MDRTB, and XDR-TB.

Given the duratioof treatment, number of TB drugs

taken and their effects, adverse reactions to TB dr Fig. 11. Frequency of side effects and modifications of
have a significant impact on the effectiveness TB regimens (600 patients), civilian sector, Tomsk
MDR-TB treatment. The frequency of adverse Oblast.

reactions to firstine TB drug treatment ranges fron
8% to 20% for secad-line drugs i ranges from
85% to 100%. Delayed and inadequate eliminatio
of side effects often
some TB drugs, inadequate regirseffailures in
treatment, and treatment interrupsn

14%

mNo SE

m Manageable SE withoutf] g
meds cancellation

Manageable SE with
short meds cancellation

In order to diagnose and treat siddfects in
MDR/XDR/PR-TB patients, TB doctors used the
protocol s @iHaide toi theMedidah
Management oMultidrug-resistantTu b e r ¢ @ |
Due to clinical training and practice (participation i
UCEC meetings and other medical committee®,dbctors constantly improved their clinical qualification in detecting and
managingside effects.

= Unmanageable SE witl
meds cancellation

The analysis of side effects jratients treated with regimen BAhd enrolled between 17 January, 2000 and 20 January, 2006 ir
civilian sector of Tomsk Ob#t (452 MDRTB patients) showed that 86.3% of patients had side effects to TB therapy. At th
same time, side effects in otf@rd of patients werenanagedvithout suspending TB drugs. In 27% of patients one or several
TB drugs were suspended, and in 2%.4f patients side effects happened to be intractable, and as a result, one or several
drugs were discontinued (Fifjl). However, treatment wamt completely stopped in any patient.

Most frequently (42.7%), patients complained of gasitestinal sile effects (hausea, vomiting, heartburn, diarrhea, etc.).
Almost onethird of patients had joint pain (32.5%), hearing disorder (37.4%), and urinary tract side effects (36.5%). Eve
fifth patient had hepatobiliary disorders (21.2%), as well as psychidismrders (24.8%) and high legebf thyroid-
stimulating hormone (27.2%). Electrolyte disorders were less frequent (12.4%) as well as allergic reactions (15.3%).

2 Shin SS, Pasechnikov AD, Gelmanova IY, Peremitin GG, Strelis AK, Mishustin S, Barnashov A, Karpeichik Y, Andreev YG, kanahthi Tonkel TP, Yanova GV, Yedilbayev A, Rich ML, Mukherjee
JS, Furin JJ, Atwood S, Fanner PE, Keshavjee Seigweactions among patients being treated for MBR1 Tomsk, Russia. Int J Tuberc Lung Dis. 2007 Dec; | 1 (12): 1320,

3 Gelmanova 1Y, Keshavjee S, Golubchikova VT, Berezina VI, Strelis AK, Yanova GV, Atwood S, Murray M. Barriers to sucdesstibsis treatment in Tomsk, Russian Federation:attirerence, default,
and the acquisition of multidrug resistance. Bull World Health Organ. 2007. 85(971703

4 A. Pasechnikov, Michael L. Rich. The PIH Guide to the medical management of muktésigint tuberculosis. International editiérPartners In Health, 2003, 173.
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Seventysevenof all side effects were registered in the first 8 months of treatmegt.1@®i. Nevertheless, a small proportion

of patients had side effects until the end of therapy. It should be noted that the analysis included patients who wer
treatment and reported side effedtslid not include side effects of patients who defalifrem treatment after the moment of
default (especially because of side effects).

Fig. 12. Incidence and frequency of side effects to regimen 4 treatme|
(600 patients), civilian sector, Tomsk Oblast.

m Nausea and vomiting/ Diarrhei B Hepatotoxicity Nephrotoxicity
H Joint pain m Psycho SE H Electrolites path
Allergic SE Hypothyroidism m Ototoxicity
500
450 ]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Months of cat 4 treatment

Table 7. Side effects in patients using alcohol during MDR'B patient compared to nonrdrinking (407 patients).

) - Due to high prevalence afcoholism treatment
. Alcohol drinkers, | Non- drinkers, .
Side effects n 1=253 (%) =154 Pvalue | outcomesand side effect frequency were
- > o analyzed among patients with alcohol abuse
Any side effects 230 (90,9) 137 (88,9) 0,52 compared to those who did not use alcohol during
Nausea and vomiting 246 145 (57,3) 101 (65,6) 01 MDR-TB therapy [3]. No significant difference
Diarrhea 163 88 (34,8) 75 (48,7) 0,005 was identified in the frequency of side effects
Depression - 26 (10,3) 7 (46) 0.04 among alco.hol users and nagers, exept
- G diarrheawhich occurred more often among those
Psychosis 13 23(9.1) 14 (9.1) ’ who did not use alcohol (Tab®. Nevertheless,
Seizure 45 31(12,2) 14 (9,1) 0,32 74.6% of patients who did not use alcohol during
Ototoxicity 60 42 (16,6) 27 (17,5) 0,81 treatment completed the
Joint pain 180 119 (47,0) 61 (39,6) 014 | to 46.6% of al@phol wuse
Aleralc reaction ) (12 e 023 Interestingly, faveoable treatment outcomes
ergic reactions (12,2) (8,4) 0’19 among alcohol users happened to be related to

Neuropathy 27 20 (7,9) 7(4,6) ’ treatment adherence (taking 80% and more doses
Nephrotoxicity 36 17 (6,7) 19 (12,3) 0,05 of TB drugs].
Hepatotoxicity 55 32(12,7) 23 (14,9) 0,51
Hypokalemia 156 96 (37.,9) 60 (39,0) 0,83
Hypothyroidism 28 14 (5,5) 14 (9,1) 0,17

Some changes in clinical management of patients:
1. Startingin December 2009, a list of medications for symptomatic artdopanic treatment, procured for BB
patients in the GFATM program, was expanded. From 2012, based on the needs analysis, the cost of symptol
medications in the civilian sector increased fld8$13to US$24for one patient per month

2. In 2010, the firs successful experience of using Linezolid was reported. Due to the request of the PIH medic
director, Pfizer thepharmaceutical corporatipdonated Zyvox (Linezolid) for 12 months to be used in the treatment
of a22-yearold XDR-TB patient. Using Lineolid in the regimen of the patiestabilized thediseaseallowing for
surgeryto be performed and helpirmpmplete treatment successfully. In 2014, based on the international experienc
PIH developed a protocol for using Linezolid in XB® treatmentprocured the drug, and enroll@@ XDR-TB

5A. C. Miller, 1. Y. Gelmanova, S. Keshavjee, S. Atwood, G. Yanova, S. Mishustin, J. J. Furin, S. S. Shin. Alcohol usenandgbenent of multidrugesistant tuberculosis inofsk, Russian FederatioNT
J TUBERC LUNG DIS. 2012.16(7):89896. http://dx.doi.org/10.5588/ijtld.11.0795
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patients who are currently on treatment.

3. In 2011, Levofloxacinwas identified as fluoroquinolone of first choice and repla@fdxacin in MDR-TB and
PDRTB regimensAdditionally, Moxifloxacin started to be usedore aggressively (it was used in the regimen for
all patients with Ofloxacin resistance).

4. Improving surgery:

1 Due tothe procurement of surgical equipment and exeatiddications for surgery, the number of MPIHB
patientswho were operated dncreasedrbm 20 in 2011 to 43 in 2012.

1 A team of surgeons fromlovosibirsk TB Research Institutead visited Tomsk in June 201@ith the
purpose toreview patients require surgend conduct a series of operations for training purpoSesne
patients were operatdy Tomsk surgeons under the observatipihovosibirsk TBRI team.

1 In 2010, according to the UCEC surgery indications, valvular bronchial blocking started to be used in DI
TB patients. However, in 2013 a trained bronchologist left TB hospital and thergusgs stopped. A
training of the new specialistgll be conducted this year.

Improving infection control in TB service of Tomsk Oblast
Improvement of infection contrahcluded the installation ahodern ventilation equipment in 8 TB facilities of TekrOblast
acrossdoth civilian and penitentiary sectors.

In addition to ventilation equipment, the GFATM funding was used to procure gowns and respirftors (3 or medi ¢
protect them from drugesistant strains. Due to the GFATM funding, a veeianized individual infection contrgrogram
helped tosignificantly decrease TB incidence among medical staff in TB services.

In March-April 2011,anfi A ntabéerculosis infection controOr gani zati on and practical as
healthcare workers of Tomsk Oblast BBrvicesand wasattended by infection control exper&ollowing the training, dit-

test to accurately fit and wear respirators was introduced into prdeticbermoreshielded UVlampswereprocuredand
administrative measures of infection contn@rerevised (separan of patient flow).

30



Grant RUS304-G02T |The Tomsk Oblast Comprehensive Strategy to Reduce the Burden of DR

MDR-TB treatment results

What was the frequency of risk factors ass ociated with negative outcomes ?
The negative outcomes are more common in patients with the following characteristics

1. Attreatment start:

a. Alcohol/drug dependenceor( during treatment), unemploge homeless, history of imprisonment, defaulted
treatment in the past

b. M. tuberculosisonfirmed by smear microscopy at the beginning of the current treathilat¢ral abnormality
pulmonary cavitiesBMI less than 18.5previous use of fluoroquinolones or resistance to fluoroquinojones
resistance to any thionamid&&*®*,

2. During treatment:

a. A lack of culture conversion by monthree;three or more days of missing doses in the intensive fhasdess
than 80% dosesmkerf*°.

Clinical and social characteristics associated with negative treatment outcomes of patients enrolled in the GLC projec
given in Table8. Clinical risk factors occurred mosften in patients enrolled in the program in 2002, 2005, an8-2003.
From the point of view of social characteristics, the most difficult were patient cohorts 622084

The most complex cohorts in prison, based on the same clinical and social features, were cohorts of patients enrojled in
2005, 2008, an@0102011 years (in 2013 only 3 MDRB patients were enrolled).

How soon was regimen |V prescribed to the patients in need in the GLC project?
At the beginning patients with chronic TB were enrolled in the projethofough study of th&B patient resesoir in Tomsk
was carried out As a result, a period between MBI detection and the start of regimen Was quite long.

Beginningin 2005, half of the patients started to receive regivemising TB drugs provided by the GL@ two months
From 2010 onward, the duration dropped to one month. 20122013, introduction of the molecular genetic testing (MGT)
allowedthe teanto reduce this period up to one weBlelay of treatment ithe 2009 cohort is also clear.

Fig.13. Number of days between DR detection and Cat.<
start, GLCmedian, civilian sector

340

Fig. 13a %of patients enrolled in the
project based on GeneXpert results,
civilian sector

25.6% 30,5%
o m W
2011 2012 2013

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

In the fdl of 2011 a GeneXpert machine was procured fowsmsk TB Services.According to thedevelopedprotocol, the
following patients were subject to testing:

1. Any patient with TB treatment in the past (relapse, failure or default case).

2. Patients with no TB treatent in the past (or there is no information about previous treatment), but with high risk o
MDR-TB:
1 Patients who had contact with an MBIB patient;
1 Patients released from prison;
9 Patients suspected in receiving TB treatment in the past.

3. HIV patientswith suspected TB.

Theproportion of patients enrolled in the GLC program usbemeXpertesults increased to 30.5¢ig. 13a.)

6 Sumartojo EWhen tuberculosis treatment fails. A social behavioral account of patiemeadeém Rev Respir Dis. 1993 May; 147(5): 1320.
" Kurbatova EV, Taylor A, Gammino VM, Bayona J, Becerra M, Danilovitz M, Falzon D, Gelmanova |, Keshavjee S, Leimane V Qifraielapio MI, Riekstina V, Viiklepp P, Zignol M, Cegielski JP.
Predictas of poor outcomes among patients treated for multidesgstant tuberculosis at DOFflus projects. Tuberculosis (Edinb). 2012 Sep;92(5)Y48%. doi: 10.1016/j.tube.2012.06.003. Epub 2012 Jul 10.
8 Cavanaugh JS, Kazennyy BY, Nguyen ML, Kiryanova EteN E, Khorosheva TM, Nemtsova E, Cegielski JP. Outcomes and fafiosf patients treated for multidrugsistant tuberculosis in Orel, Russia,
20022005. Int J Tuberc Lung Dis. 2012 Aug;16(8):1680 doi: 10.5588/ijtld.11.0696. Epub 2012 Jun 11.
9 Gelmanova 1Y, Keshavjee S, Golubchikova VT, Berezina VI, Strelis AK, Yanova GV, Atwoodd S & Murray M. Barriers to sutgessfulosis treatment in Tomsk, the Russian Federatioradberence,
default and the acquisition of multidrug resistance. Biallef the World Health Organization 2007 Sep; 85(9):-103
10 Johnston JC, Shahidi NC, Sadatsafavi M, Fitzgerald JM (2009) Treatment Outcomes of M&udistgant Tuberculosis: A Systematic Review and Metalysis. PLoS ONE 4(9): e6914.
doi:10.1371/jomal.pone.0006914
1 Shin SS, Keshavjee S, Gelmanova 1Y, Atwood S, Franke MF, Mishustin SP, Strelis AK, Andreev YG, Pasechnikov AD, Barnasti@! BPTCohen TDevelopment of extensively drugsistant
tuberculosis during multidrugesistant tuberculis treatmentAm J Respir Crit Care Me®010 Aug 1; 182(3): 4282)
12 Jakubowiak WM, Bogorodskaya EM, Borisov ES, Danilova DI, Kourbatova EK. Risk factors associated with default among neanypilngatients and social support in six Russian regitiE J
TUBERC LUNG DIS 2007; 11(1): 4%3.
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Table 8. Selective clinical and social characteristics associated with negative outcomes among patients with MI
TB enrolled in the GLC project, civilian sector

Clinical risk factors, %

Social risk factors, %

Cohort, DR to | DR to | DR to | XDR Smear | FCTB/ | HIV/ Dia- Alco- | Drug Home- | After
years FQ all Eth + CP AIDS betes hol addicts | less treatment
inject. dep. default

2001 8,5 13,4 50,0 8,5 79,3 1,2 1,2 3,7 39,0 | 9.8 1,2 24
2002 11,9 23,8 79,8 7,1 76,2 6,0 0,0 7,1 38,1 17,9 6,0 1,2
2003 5,0 13,2 26,4 4,1 78,5 3,3 0,8 5,8 49,6 13,2 11,6 0,8
2004 31 14,7 11,7 2,5 76,7 4,3 0,6 6,1 60,1 | 135 8,0 6,1
2005 4,2 18,1 12,0 3,7 74,1 12,5 2,8 6,0 58,8 | 12,5 7,9 6,5
2006 6,0 19,9 16,9 3,0 62,0 11,4 3,0 4,8 58,4 11,4 10,8 4,2
2007 9,2 9,9 6,1 5,3 74,0 16,8 0,8 7,6 66,4 | 6,1 15,3 38
2008 8,7 4,8 11,1 3,2 70,6 12,7 24 3.2 64,3 | 111 11,9 32
2009 284 16,4 40,3 19,4 68,7 11,9 15 10,4 58,2 4,5 10,4 15
2010 16,5 11,2 44,1 10,0 67,6 10,0 2,9 3,5 553 | 13,5 12,9 1,8
2011 25,0 6,9 47,4 11,2 60,3 6,9 3,4 5,2 57,8 12,9 10,3 0,0
2012 17,9 17,9 60,7 12,8 59,0 6,0 7,7 34 57,3 | 6,8 111 0,0
2013 23,2 16,2 51,5 13,1 48,5 2,0 14,1 3,0 46,5 8,1 4,0 0,0
Median 9,2 14,7 40,3 7,1 70,6 6,9 24 5,2 57,8 11,4 10,4 1,8

Table 8a. Selective clinical and social characteristics associated with negative outcomes among patients w
MDR-TB enrolled in the GLC project, prison sector

Social risk factors,

(0)]
*

‘HOOOI\JI\JNND—‘O"""

Clinical risk factors, % C* %
Cohort, DR to | DR to all | DR to | XDR | Smear | FCTB/ HIV/ Dia- Alcohol Drug
years FQ inject. Eth + CP AIDS betes dep. addicts
2000 0,0 0,0 55,3 0,0 39,5 26,3 nodata | 0,0 3 no data no data
2001 0,0 0,0 25,0 0,0 65,0 10,0 nodata | 0,0 2 no data no data
2002 5,6 0,0 23,9 0,0 35,2 0,0 nodata | 0,0 0] no data no data
2003 6,5 2,2 23,9 2,2 60,9 0,0 nodata | 0,0 1 no data no data
2004 12,5 21,9 34,4 15,6 | 40,6 6,3 0,0 0,0 4 15,6 6,3
2005 15,7 23,6 29,2 7,9 23,6 1,1 5,6 0,0 ‘' 23,6 20,2
2006 21,3 18,7 24,0 16,0 | 49,3 0,0 2,7 0,0 K 227 25,3
2007 9,4 15,6 50,0 9,4 37,5 0,0 31 0,0 3 18,8 21,9
2008 214 19,6 53,6 179 | 17,9 1,8 1,8 0,0 5 17,9 41,1
2009 23,1 7,7 53,8 23,1 | 30,8 0,0 0,0 0,0 I 23,1 30,8
2010 16,0 8,0 48,0 14,0 | 30,0 0,0 6,0 0,0 ‘N 2.0 0,0
2011 22,6 17,0 35,8 151 | 75 0,0 5,7 0,0 ‘38 1,9
2012 9,5 9,5 38,1 0,0 38,1 0,0 4,8 0,0 Kl 0.0 4,8
2013 0,0 33,3 100,0 0,0 66,7 0,0 333 0,0 ‘0,0 33,3
Median 11,0 12,6 37,0 8,6 37,8 0,0 3,9 0,0 16,7 21,0

¢ * -&he sum of the marked cells. The cell is marked if the number is above median.

FCTB - pulmonary cavities
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Interim treatment results

Indicator
f Name fA Nandngeeantage of MDRB and XDRTB patients registered under DOTS Plus who are cul

negative at six month of treatment in Tomsk obl
1 Setfrom: 2009

Since 20009, AThe -TBteremtmesubt hasf bMDBmMe iotermatiomafprogrdms. a
This indicator was introduced into the GFATM project in 2010. The indicator sbolmartshistoryat monh 6 after the start

ofregimenIV( percent of outcomes: Adi edo, it reat merastlts.iApdsidve r u
achievement is considered to be a high percent of pati

In 20091 2010cohorts this indicator was lower than the target indicator due to several reasons:

1 There was a haljear delay in the indicator pged (from May 2009) and the start of the grant (December 2009)
Therefore monitang of the new indicator and increabeffortsto reach the targets atimely mannemwere late.

1 In 2009the PR and SRs made incorrezdtimatesin late 2010the WHO releasd guidelines on hw to calculate
(MDR-TB INDICATORS(A minimum set of indicators for the programmatic management of-VB national
tuberculosis control programsJargets were based on the negative sputum at either 5 or 6 months of treatment, bu
emerged later that only sputum at month 6 should be taken into acésuat.result, PIH discussed with sub
recipientsthe newmethodologyi the sputum should be collectsttictly between 153 and 184 days of the treatment

High proportion of patients wibut test resulvithin the frames 0153-184 daysn civilian sector Fig.15).

]

Worse clinical features of patients enrolled into the RCC cohorts from late 2009 compared with previous cohorts
patients.

]

PR and SR#creasd their effortsto improve ths indicator in particular

1 Increased monitoring of SRs organizational efforts to take sputum from TB patients exactly in tmeositttHframe
(especially in the civilian sector) by PIH monitoring unit.

1 Development and monitoring of monthly clinicalqgret e st s o f GF patientsdé dat as
including smear/sputum status, for early failure detection and prevention.

1 And clinical discussions of the complex patients on committees twice a week with presence of PIH representativ
provide better clinical management of complex cases.

As a result, in 2011 and 201@sultsslightly improved.

Fig. 14 Proportion of MDRB patients who are culture Fig.15. Percentage of MDR B patients registered under
negative at six month of treatment, TO, both sectors DOTS Plus who are culture negative at six month of
80% treatment, civilian sector
78% H Culture negative ® Culture positive = Not known ™ Died Defaulted mTransferred
76% 1% 4% 6% —3%_ 79 o ) ) 0%
10% 10% 5% JL -
74% | | I 13% 13% 18% pumy 169 5% - 6% %
72% |— _ S 20% M. 129 17% 7% e
Targets
70% |— _— _—
68% |— _— _—
66% — H Results
64% [—
62% |—
60%
Dec 2008 Nov  Dec2009 Dec  Jan 2011 Dec  Jan 2012 Nov
2009 2010 2011 2012 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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Treatment duration
Fig. 16. Duration of Category IV treatment in GLC
patient who completed treatment effectively,
months, civilian sector, Tomsk Oblast

25

20
15 mm Average
) I I I I I I I I
0 I I I I I I I I I I I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

ammm |\edian

An average period of treatment of the GLC patients enrolled under the GFATM project lasted the same timgyastin@re
average, the duration of treatment was 20.3 months (19.9 months #2@00)) anchalf of the patients were treated for 18.8
(18.1 in 20062004).

Among failuresthe average period wd8.6 (median 17.6), and patients died of TB on average@anonths of regimelV
treatment (median 8.3).

Are treatment outcomes high in MDR -TB cohort?

Indicator

T Na m&lumber and percentage of MBRB and XDRTB patients registered under DOTS Plus who are succes:
treated in Tomsk oblast
1 Set from:in 2007 for the cohortof 2005

Fig. 17. Final MDRB treatment goals and Fig. 18. Treatment outcomes of MBDFRB patients
results. TO. both sectors enrolled in the GLC project, civilian sectdrn

mm Effective treatment e e» o Target 12% 1794 14%

9% 8% 1204 10% 8% Cont trt
10

0,
90,0% %

29% 29%

m Transferred
80,0%

Defaulted
70,0%

m Failed

o N | = |
0% . . m Died not TB
40,0%

’ 76,3%. 74,8%. _
30,0% 64,9%. 62,6% m Died from T
20,0% . . mTrt

. . . completed
0,

100 . . . m Cured

0,0%
2005 2006 2007 2008 2009 2010 2011 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Effective treatment rate (patients who finished thenr
GFATM grant treatment was higher 60%almostall cohorts. In 4 out of 7 cohorts of patiemigh known resultsthe result
was higher thathetarget.

The effective treatment rate dippgd2008 due ta high default rate among patients enrolled inqarignd lost to follow up
after thér releaseGenerally since 20054% to 9%were reportedo have diedrom reasonstherthan TB (alcohol poisoning,

accident, other

Severe pulmonary damage with cavities and fibrostsmorbid conditions like diabetes, along wighhistory of previous
treatment served as predominant factors for treatmduatd@mongall cohorts of patients enrolled since 2008.the patients
reported as treatment failure in 206R@06 cohorts82% had history of previous treatment, and 27% of them had been already
exposed to secodthe TB drugs priothe start of MDRTB regimen theyhad wide drug resistance patteta up to 6 drugs,
including fluoroquinolones. However, percentage of patients who failed therapy durin@@0®@éecreased t6-15% which

is consideredow, especially withpatients withcomplex clinical andgocib-economic profile.

35



Grant RUS304-G02T |The Tomsk Oblast Comprehensive Strategy to Reduce the Burden of DR

Thefollowing rise in the rates of treatment failures in 2009 cohort was closely related%aribieth gap in patientreoliment
anddelays with initiation of the RCC grarithe cohort of patients enrolled in the transitional gk 2009 was one of the
most complex in terms of clinical characteristi29% of patients had XDRB at the start of regimeflV. Waiting for
treatment in 2009 resulted in deterioration of TB processes in the lungs of many patients enrolled in tBéd8a|lwhich led
to lower efficiency of clinical management of the ca3dw proportion of patientsvho enrolled and finished their treatment as
fi ¢ u rwaskdd in the civilian sector which is lower than estimated and the lowest results of the Tomskaprolglore
recently in the 20102012 cohortsthe percentag®f unfavorable outcomes significantly decreaaed returned to its lowest
levels due to improvements in severgprogram areas including a sufficient drug supply, adequate treatmeand
implementation of complex social support and adherestcengthening interventions.

It should be mentioned thatveragerate of effective treatmenis higher amongthe averageMDR-TB projects results.
According to the published revieWs* an average cure mfor MDR-TB world projects is 62%95% Cl 5867%), and 62.8%
iNGLCpr oj ect s (TWHatdersiSpldad.

Fig. 19. Treatment outcomes of MBRB cases,
comparison

Johnston  Orenstein  GLC 2000 Orel region Arkhangelsk Tomsk region
2005 20052011

Are treatment outcomes high in MDR -TB cohorts without XDR -TB?

According to the WHO guidelirg?’, if the proportion of XDRTB in the MDRTB colort exceels 5%, the results should be
reported separately. Tomsk T B sfpriXDRyTB&ahortd in thesBrfdynianch Bramewosk e p
and PU/DR. Theproportionof MDR-TB patients effectively treateeixcluding XDRTB is quite high In the civilian sector
starting 20050n average 66% of patients finished their treatment effectively, and in three massive cohorts of patients the
was well above 70% (2006, 2007 and 2018)rison,wheretraditionally the rate of effective treatmeis higher than inthe
civilian sectorthe rate for cohorts frord0052011wasmore than 83% on average

Fig. 20 Treatment outcomes of MDRB patients Fig. 21 Treatment outcomes of MDRB patients
enrolled in the GLC project excluding XDR, civilian enrolled in the GLC project excluding XDB, prison
sector, % sector, %

Cont trt

m Transferred u Transferred

Defaulted Defaulted
u Failed H Failed
m Died not TB m Died not TB

m Died from T m Died from TB|

mTrt

completed
m Cured

M Trt completed

u Cured

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

13 Johnston JC, Shahidi NC, Sadatsafavi M, Fitzgerald JM (2009) Treatment Outcomes of M&gsistgnt Tuberculosis: A Systematic Review and Metalysis. PLoS ONE 4(9): e6914.
doi:10.1371/journal.pone.0006914
14 Evan W Orenstein, Sanjay Basu, N Sarita Shah, Jason R Andrews, Gerald H Friedland, Anthony P Moll, Neel R Gandhi, Alimoin Fr&&ment outcomes among patients with multidesistant

tuberculosis: systematic review and metaalysis. Lancet lefct Dis 2009;9: 15351
15 AMDR-TB INDICATORS (A minimum set of indicators for the programmatic managementof MDR i n nati onal tuberculosis control programs)o
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What are treatment outcomes in XDR -TB cohorts?
XDR-TB cohorts have lowecure rate than MDR B cohorts The proportion of patients with XDRB grewbetween2010
2013.The proportion of patiestreated effectivelyras also growsince 2009.

Out of 608 MDR-TB patients who had treatment in civilian and prison services in Tomsk beSemamber2000 and
SeptembeR004, 4.8% of patients had ledise XDRTB (29) and treatment failure was most comnanongthem. Those
patients did not receive linezolid or clofazimirme,anyother thirdline drug Treatment failure was more common in patients
with XDR than in those with neXDR (31% vs 8.5%, p=0.008). Still, 48.3% of patients with XDR'B tuberculosis and
66.7% of patients with neKDR TB had treatment cure or completion (p=).,0which were the highesatesever reported
without the use of new drugs and other group 5 agents.

Fig. 22. Treatment outcomes of XBIB patients enrolled in the GLC
project, TO, both sectors, %

14,3% 12,5%

4.2% Cont trt
28,6%
4,8% m Transferred
33,39
66,794 33,3% 37,5% 129,04 Defaulted
27 u Failed
m Died not TB

m Died from TB

13,3%
30,090128,694 5 oo m Trt completed

|
16,794 13304176 m Cured

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

In averagereatment outcomes of XBDRB in Tomskhardly exceed 50% of favorable outcomvarfy from 13.3% (2005) to
52.4% (2011))with most of the patients remained culture positive @misidered as treatment failure. Treatment failure was
mostly associated with mage pulmonary damage, wide spectrum of drug resistance and further amplification to othe
secondine drugs (Ethionamide and PAS), which limited therapeutic capabilities of regimens. Generally, the developmen
treatment failure of XDRIB cohorts was ckely associated with thebsence of effective drugs in the XBIB regimen and

not treatment interruptions. Default rate of X cohort is lower than in MDR B and frequency of adverse reactions is the
same. Treatment of XDRB showed better outcomes wibme of Group 5 drugs added to the regimen besides the longer us
of Capreomycin or later generation fluoroquinolones (Moxifloxacin).

What are treatment outcomes of patients with polydrug -resistant tuberculosis ?

Management of patients wittPDR-TB was performed
according to the clinical protocol developed with technical
assistance from PIH. Design of PEIB regimens are driven
by results of the DST and include all fitste drugs, which
remain susceptible. Secotide drugs, such as injectable

Fig. 23. Treatment outcomes of PEIRB cases,
civilian sector

Continue trt

mTransferred | 55ens, fluoroquinolone and ethionamideare added in
Defaulted regimens for patients with certain drugsistance pattesn
m Failed when there is no chance to assure availability of 4 effective

mDied not TB | ant-TB agents. Patients diagnosed with any resistance to
Rifampicin, even with mono ompolydrugresistance, are

m Died TB . . .
! considered for treatment with MDRRB regimens.

m Cured
In prison the overall number of patients enrolled into GLC
treatment is too low to show outcomes by ypa6spatients in
2010 2011 2012 2013 20102013.The overall cure rate of enrolledR-TB patiens
was82% and 13.6% wergansferred out.
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