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The Science and Technology Center in Ukraine {STCU} (hereinafter referred to as “the
Center™),

the U.S. Department of Health and Human Services / Biotechnology Engagement Program
{hereinafter referred to as " the Partner™), and

the leading Institution L. Sakvarelidze National Center for Disease Control and Public Health,

(hereinafter referred together as “the Recipient{s)”)
represented for the purpose of the signature of this Pariner Project Agreement {hereinafter referred to
as "the Agreement") by their authorized representafives, (with the Center, the Partner, and the
Recipient(s) hereinafter referred to collectively as “the Signatory Parties™),

TAKING INTO ACCOUNT THE FOLLOWING CONSIDERATIONS:

The United States of America, Canada, Sweden and Ukraine signed the agreement
establishing the Science and Technology Center in Ukraine on October 25, 1993 (referred {0 as “the
STCU Agreement’),

The European Union has acceded to the STCU Agreement on November 26, 1998, and in so
doing, replaced Sweden as a Party o the Agreement,

Additional States may accede to the STCU Agreement to participate in the activities of the
Center. Georgia acceded to the STCU Agreement on March 18, 1988, Uzbekistan acceded fo the
STCU Agreement on December 29, 1997, Azerbaijan acceded to the STCU Agreement on June 27,
2003, Moldova acceded to the STCU Agreement on December 7, 2004),

The Center is a legal entity and has been accredited by the Ministry of Foreign Affairs of
Ukraine as an intergovernmental organization with iis headguarters in Kiev,

The Partner, established under the law of United Stales of America is a legal entity that has
been approved by the Center's Governing Board to participate in Center activilies,

The Recipient(s) is a legal entity within Georgia,

The Governing Board of the Center approves a project to be funded by the Partner through
the Center in the domain covered by the Agreement,

The Partner has agreed to provide financial support for such project,

As set forth in the STCU Agreement, funds received by a legal eniity in connection with the
Center's projects shall be exciuded in determining the profits of that organization for the purpose of tax
liability, and funds received by persons in connection with the Center’s projects shall not be included in
these persons’ taxable incomes,

HAVE AGREED AS FOLLOWS:
Article 1 - Scope of the Agreement

The Recipient(s) shall carry out the work plan set forth in Annex 1 according to {he conditions
of the Agreement, subject to the provisions of the STCU Agreement, and the Statute of the Center
(hereinafter referred to as *the STCU Statute”) which govern in case of conflict. The activities carried
out under the Agreement are entitted Comparison of different diagnostic methods for identification of
active tuberculosis among HIV infected patients (hereinafter referred to as “the Project”). The
scopes of work and relevant budget lines for each recipient entity are identified in the Annex 1. All
Project Activities subject to this Agreement are to be executed by the Recipient(s}, using only funding
provided by the Center and/or sources approved by the Center. The Recipient Entity{ies} shall notify
the Center immediately if it and /or other participating institutions determine at any time to utilize any
other funding sources to execute such Project activities.

Article 2 - Duration of the Project

The duration of the Agreement shalt be from the date of entry into force of the Agreement
(hereinafter referred to as "the Operative Commencement Date") untit completion of the Agreement.
Subject to the applicable requirements in Article 6 “Audit and Monitoring of the Agreement”, Article 7,
“Ownership and Exploitation of Results from the Agreement,” and Annex Ill herein, the Agreement
shall be deemed to have been completed upon approval by Partner of all deliverables required by the
Agreement and final payment to Recipient or termination of the Agreement pursuant to Ardicle 11
herein, whichever is earlier. The duration of the Agreement is estimated to be 12 months.

Article 3 - Financial Contribution of the Partner through the Center

3.1 The total cost of the Project to the Center shall not exceed 500003. This total includes the
cost of items described in Arficles 3.2, 3.3, and 3.4 below.

Agre P531 GP 2



3.2 The Center shall pay for items ordered by the Recipient, represented by the project
manager: equipment, materials, subcontracts, other direct costs, and travel. The amount of such
payments is estimated to be 2989035.

3.3 The Center shall make grant payments directly to individual participants in the Project.
The amount of such payments is estimated to be 200108, This {ofal amount may be increased with
the concurrence of the Parner and Center provided that such increase results from additional time
worked on the project, rather than an increase in the rate of pay, and an offsetting reduction is made
fo the cost of items in article 3.2.

3.4 The Center will pay overhead to the Recipient(s), represented by its Director(s), in the
amount of 0% of the direct project costs.

3.5 The Center will receive a fee for its service in the amount of 0% of the tota! project costs.
This amount should be calculated in addition to the total cost of the project.

3.6 The Partner will deposit to Center’s account the entire amount of its commitment, equal to
500003 that is the total cost of the project plus STCU's fee, in accordance with Articles 3.1, 3.5 and
Article 7 of Annex 2.

3.7 Within Ukraine, all cash paymenis will be made in the natiocnal currency of Ukraine.
Conversion of US dollars to the national currency of Ukraine will be according o the exchange rate of
the Interbank Rate of Ukraine. Within Georgia, Uzbekistan, Azerbaiian, and Moldova all cash
payments will be made in LLS. Dollars or Euros where possible.

3.8 Title to the property purchased for performance of this Agreement in accordance with
Article 3.2 shall be delermined in Annex 1 by applying one of the following clauses:

3.8.1 title will vest in the participation institution at the time of delivery or

3.8.2 title will remain with the Center until termination or completion of the project, at which time title
will be vested in accordance with Article 8 - Special Conditions or following to additional agreement
between the STCLU, Pariner and Recipient{s) replacing Special Conditions.

3.2 Title to any goods {deliverables) purchased by Pariner under this Agreement shall pass
directly from Recipient to Partner at the time of delivery, subject to Pariner's right of rejection upen
inspection.

Article 4 - Cost Statements, Reports, and other Project Qutputs

Quarterly cost statements shall be submitted by the Recipient io the Center. The quarierly
cost statemenis will include a representation that all projects activities conducted by the Recipient
during the preceding quarter were funded only with funding provided by the Center and that no other
source of funding was utilized in carrying out such activities.

Quarterly progress reports shall be submiitted by the Recipient to the Center, to the Partner
andfor o the Technical Monitor as designated by the Partner and identified in Annex 1 - Work Plan (in
English and Ukrainian (optional) or Russian (optional, if the project is located only in other CIS
states)), in hard copy and in electronic format in accordance with Annex 3 - Reports. The format of the
cost statements and quarterly progress reports will be provided by the Cenfer.

Technical reports and other deliverables that are requested by the Pariner shall be submitted
by the Recipient to the Partner and/or Technical Monitor in accordance with Annex | and Annex 1ll.

Article 5 - Confidentiality

5.1 All reperts or portions of reports properly marked as invention information or Business
Confidential Information by the Recipient in consultation with the Partner shall be protected from public
dissemination unless otherwise agreed by the Recipient(s) and the Pastner.

5.2 Subject fo any obligaticns under this Agreement and in accordance with applicable laws
and regulations, the Signatery Parfies agree to keep confidential any invention information or Business
Confidential Information communicated to them by other Signatory Parties or third parties in relation to
the execution of this Agreement, unless such information so disclosed is or becomes legitimately
avaitable to the receiving Signatary Party through other sources without any covenant as regards its
confidentiality.

Article 6 - Auditing and Monitoring

6.1 Access by the Center and the Partner, through the Center, to the project site to carry out
on-site monitoring, for the evaluation and the verification of the progress of the Project activities, and
to do audits of costs shall be granted by the Recipieni(s} including access to {a) portions of facillies
where the Project is being carried out and to all equipment, documentation, information, data systems,
materials, supplies, personnel, and services which concern the Project, and (b) technical and cost
information concerning the management and progress of the Project.
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6.2 The Center will give the Recipient(s) up fo 10 days advance notice of any intended on-site
monitoring of the project.

6.3 The Recipient(s) has the right to protect those portions of facilities that are not related to
the Project.

6.4 All documentation and records, including those associated with equipment, data systems,
materials, supplies, and services utilized on the project must be maintained and made available for
review by the Center, the Partner, or their representatives, for up to two years following the project's
completion or termination.

Article 7 - Ownership and Exploitation of Restults

7.1 The allocation of intellectual property arising from this Agreement and the responsibilities
for protecting and exploiting such intellectual property should be established between the Recipieni(s)
and the Partner or Technical Manitor, on behalf of the Pariner, in the form of Annex 4.

7.2 Exploitation of results shall be limited to applications for peaceful purposes. In this regard,
the Recipient{s} and the Partner shall ensure that any results which could result in concems over
proliferation of weapons technology and transfer of sensitive technologies will be protected in
accordance with relevant laws of Georgia, and internalional agreements and conventions to which
Georgia, isa party.

Article 8 - Special Conditions

8.1 The special conditions specified in this Article shalt prevail over other conditions specified
in the Agreement.

8.2 Pariner, upon agreement with Center and Recipient{s), may at any time, by written notice,
make changes within the scope of this Agreement. If any such change causes an increase or
decrease in the cost of, or the time reguired for, performance of any part of the work under this
Agreement, whether or not changed by the order, or otherwise affects any other terms and conditions
of this Agreement, Partner shall make an equitable adjustment in the Project Price, the delivery
schedule, ar both, and shall modify the Agreement.

Article 8 - Liability

9.1 The Signatory Parties accept the project feam for the execution of the project and accept
the project manager as tha leader of the project team. The project manager shali be responsible for
scientific, tachnical, personnel and financial activities related to the project, and shall have exclusive
rights to handle all goods and services related to the project during its term. The director(s) of the
institution(s) is liable for provision of general administrative and legal support to the project manager in
connection with the execution of the Agreement.

9.2 The Center shall net be liable for nonperformance by the Pariner or the Recipieni(s) of
their obligations under the Agreement.

8.3 The Center and Pariner shall not be liable for any material loss, damage, or injury of any
nature arising from, or in connection with, the performance of the work under the Agreement.

Article 10 - Disputes

Disputes arising during performance of the Agreement including, in particular, {1} a claim by
the Recipieni(s) for any payments deemed due; {2) an interpretation of a provision of the Agreement;
or (3) a request for relief or approval related to the Agreement, shall be subject to the foliowing
procedure.

The Recipient(s) shall submit any claim, demand, or request in writing to the Partner and to
the Center. The Partner and the Center will prepare a joint response. The written decision of the
Partner and the Center shall be delivered to the Recipient(s) within four weeks of the receipt of the
subrmission.

Excepfionally, the Recipient(s}) may appeal the Partner's and Center's decision in writing
through the Executive Director of the Center to the Governing Board of the Center within four weeks of
the communication of the Partner's and Center's decision.

The decision of the Governing Board shall be final and binding (unless otherwise provided}.
Pending the final setilement of disputes, the Recipient(s) shall, nevertheless, proceed diligently with
the performance of the Agreement.

Article 11 - Suspension and Termination of the Agreement

11.1 Each Signatory Party shall reserve the right to suspend the Project or its part by issuing
to the other Signatory Parties a notification of suspension which specifies the problem, the effective
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date, and the period of the suspension.

11.2 Whaen the Project is suspended by the Center, and the period of the suspension expires
and the Center and the Recipient are unable to find a solution, the Center shall, in consuttation with
the Partner, terminate the Froject or a pan of the Project,

11.3 When the Project is suspended by the Recipient, and the period of the suspension which
is specified in the Recipient's notification expires and the Recipient and the Center are unable to find a
solution, the Recipient shall terminate the Project.

11.4 Notwithstanding the termination, the Recipient shall submit reports and cost statements
covering the period up to the termination and the following provisions of the Agreement shall continue
o apply: Atticle 7, Article 10, and Annex 2.

11.5 When Force Majsure situations occur which make the Project impiementation impossible,
the Center in consuitation with the Pariner and the Recipieni(s) may terminate the Project with
application of similar procedures as specified above.

11.6 When the Recipient(s) has commitied actions which obviousty violate the national laws of
the Georgia, or which obvipusly are contrary o the obieclives specified under the 3TCU Agreement,
the Center shall terminate the Project with immediate effectiveness upon written nofification of
termination to the Recipient. In this case, the Recipieni(s) shall promptly return to the Center all
payments and goods previously provided to the Recipieni(s}).

Article 12 - Amendments, Variations, or Additions

The provisions of the Agreement and its annexes may be amended or supplemented by
means of a written agreement signed by authorized representatives of the Signatory Parties. However,
operational changes in Annex 1, other than changes in the project manager, the institution, and the
overall schedule, can be made by agreement between the Center and the Recipient(s) upon approval
by Partner reguested in accordance with applicable ¢clauses of Annex 1.

Article 13 - Annexes

The Annexes are an integral part of the Agreement. They are:
Annex 1 - Work Plan

Annex 2 - Financial Provisions

Annex 3 — Reporis

Annex 4 — Intellectual Property
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Article 14 - Entry into Force of the Agreement

The Agreement shall enter into force on the first of the month following the date this
Agreement 15 signed by the last signature of Signatory PParbes or the date Parner deposited iis

commitmeant i1 accordance with Article 38 to Centers zccount

Operative Commencement Date’

whichever 1s later. 12 on “the

Prepared in Kyiv in the English and Ukrainian fanguages (Russian optional, «f the project 15
lacated only in ether CIS Siate) In the event of inconsistencies between the English and other texts.
the Engtish iext shall take precedence

For the Center

Date of Signing { REQUIRED }

Andrew Hood

Executve Diractor

Scrence and Technolocgy Center i
Lxramne

7z Wetalistiv Street,

Kyw Q3057 Ukrairg

Tet¥Fax +3B0{44) 480-7150/45
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For the Partner

Date of Signing { REQUIRED )

David Bull

Coardinator

Brosecunty Engagement Program

LIS Deparment of Health and Hurman
Services /U.S. Centers for Disease Controf
and Frevention

i68C0 Chfton Rd. NE MS [-68 Atlanta
30333 United Slates of Amernca

Tel +1 404 8357356 Fax +1 404 8397480

For the Recipient{s}

/t) Kot L,..,/)

07

e 17 264

Date of Signing { REQUIRED

Ekaterine Zangaladze
Projeci manager | -
e

Approved %ty o - A o1 +
Nato Avatan—"
Director




Annex I - Work Plan

1. Project Title P531

Comparison of different diagnostic methods for identification of active tuberculosis among HIV infected
patients

2, 'Project management

2.1 Project Manager:

Name: Zangaladze Ekaterine David (PhD)

Title: Chief Researcher

Institution: L. Sakvarelidze National Center for Disease Control and Public Health
Phone: {(+995.32) 2311406

Fax: (+995.32) 2311485

E-mail: molbio@ncdc.ge

2.2 Name of leading institution/address:

Name: L. Sakvarelidze National Center for Disease Control and Public Health
Address: 0177, 9, Asatiani St, Thilisi, Georgia

Phone: (+995.32) 2311406

Fax: {(+995.32) 2311485

E-mail: molbio@ncde.ge

3. Introduction and Overview

What's the objective

The purpose of the proposed PDG project is to develop research idea and protocol for further full-scale
proposal targeting the following scientific objectives:

To evaluate different Nucleic Acid Amplification Tests (NAAT) and Interferon Gamma Release Assay
(IGRA) for diagnosis of active Tuberculosis (TB) among HIV infected patients

To compare M. tuberculosis drug resistance patterns among HIV infected and non-infected TB patients.

What’s the problem

TB is a global public health problem. It represents one of the most prevalent communicable disease
worldwide. In 1993, TB was declared as a global emergency by WHO. This declaration was due to the
growing worldwide epidemic resulting from multiple factors, including the growing HIV/AIDS pandemic
and the emergence of MDR and XDR TB. TB is one of the leading causes of infectious disease-related
morbidity and mortality, especially for low and middle income countries, including Georgia. The TB
epidemic is of particular concern among HIV infected individuals. HIV/TB co-infection significantly
increases morbidity, mortality and health care costs. Tuberculosis is widespread in the former Soviet
Union republics. After the collapse of Soviet Union, deterioration of socio-economic condition of
population and public health service infrastructure, lack of TB diagnostic capacities contributed to the
surge of cases.

In Georgia, the incidence of TB is high. Although Georgia is among low HIV prevalence countries, about
20% of newly diagnosed HIV patients are co-infected with active tuberculosis. The problem is aggravated
by the fact that Georgia is one of the WHO high burden countries for highly drug resistant TB including
multidrug (MDR)-TB and extensively drug resistant (XDR)-TB (7-10% prevalence of MDR TB and 1%
XDR among MTB isolates). The importance of timely diagnosis of TB and identification of drug resistant
strains of M. ruberculosis is exiremely important among HIV infected patients.



What are other people doing

Diagnostic methods for active tuberculosis:

For many decades the only methods for identification of active tuberculosis were acid fast (AFB) smear
and mycobacterial cultures. AFB smear has limited sensitivity and specificity, especially among HIV
positive and other immunocompromised individuals. Mycobacterial culture is sensitive method, but
requires significant time up to 6-8 weeks. This results in significant number of cases with missed or
delayed diagnosis, which significantly impairs treatment outcome. This is especially important among
patients with drug resistant tuberculosis since early and effective treatment is critical for the optimal
outcome and improved survival.

Several new nucleic acid amplification tests (NAAT) were introduced during the last decade to diagnose
active TB. Among them the most widely used methods are the Xpert MTB/RIF (Cepheid) and
GenoTypeMTBDR (Hain Lifescience).

The Xpert MTB/RIF is an automated diagnostic test that can identify Mycobacterium tuberculosis and
resistance to rifampicin (RIF). In December 2010, WHO endorsed the automated NAAT for use in TB
endemic countries and declared it as a major milestone for global TB diagnosis. The test was validated as
an effective method for diagnosing TB, MDR-TB and TB/HIV co-infection.

GenoTypeMTBDR method is DNA STRIP technology for the simultaneous molecular genetic
identification of the AL tuberculosis complex, its resistance to rifampicin by the detection of the most
common mutations in the rpoB gene and its resistance to isoniazid by the detection of the most common
mutations in the karG gene and inhA gene. The data on the performance of GenoTypeMTBDR test among
HIV infected individuals is relatively limited.

Diagnostic metods for latent tuberculosis:

Tuberculin Skin Test (TST) was the only test available for diagnosis of latent TB for nearly a century. It
has significant disadvantages, such as subjective interpretation of results and low sensitivity and
specificity. Recently Interferon-gamma release assays (IGRA), tests for detection of LTBI measuring
interferon-gamma {IFN-y) release by T-cells, stimulated in vitro with specific mycobacterial antigens has
been developed. There are two available IGRA tests: QuantiFERON-TB Gold In-Tube and enzyme-linked
immunospot (ELISPOT) assay (T-SPOT.TB). The advantage of IGRA compared to TST is higher
specificity, which helps in differentiating of TB exposure from exposure to BCG or non-TB mycobacteria.
Besides, test adherence is higher as the return for reading test result is not needed and interpretation is
standardized unlike in the case of TST, where reading of test results is subject to interpretation bias.
Despite the advances in the field of TB diagnostics, there are relatively limited studies comparing the
performance of different NAAT tests and their use among HIV positive individuals. The role of IGRA is
not well evaluated for detection of active TB, especially for the population of HIV patients.

Drug resistant TB among HIV positive population

Drug resistant TB is extremely important public health problem in most regions of the world, including
former Soviet Union Countries. Assessment of prevalence of drug resistant TB and its regional
peculiarities is vitally important for evaluation of risk factors of MDR TB and planning prevention
measures to control epidemics and administering evidence based adequate treatment regimens for TB
patients.

Several studies have suggested that the presence of HIV infection may be associated with MDR-TB
outbreaks as well as with the acquisition of resistance by the mycobacterial strain that originally infected
the patient. At least 3 studies from Africa and 1 from the United States reported data indicating that HIV
infection may be associated with anti-TB drug resistance. However other studies conducted over the past
decade in Tanzania, Botswana, South Africa, Malawi, Mozambique, India, Vietnam, and Russia, as well
as a multi-country study of determinants of drug-resistant TB, have not demonstrated an association
between HIV infection and anti-TB drug resistance. The controversies of available data emphasize the
importance and the need of additional studies in this field.



During recent years several studies had been conducted to evaluate the burden of drug resistant TB in
Georgia:
e Clinical and Molecular Epidentiology of Drug-resistant Tuberculosts in the Republic of Georgia
and the Caucasus, 2001-2004
o Development of Multiple Drug Resistant Tuberculosis (MDR TB) Surveillance and National TB
Program (NTP) Evaluations, Republics of Armenia and Georgia 2004-2007.
e Risk factors for extensively drug resistant tuberculosis and evaluation of the GenoType
MTBDRPlus assay for rifampin and isoniazid susceptibility rapid testing in country of Georgia,
2009-201 1.

What are we going to do

Within the proposed PDG project we plan to collect background information for the development of large-
scale research proposal on the evaluation of different NAATSs and Interferon Gamma Release Assay
(IGRA) for diagnosis of active TB among HIV infected patients and estimation and companson of M
tuberculosis drug resistance patterns among HIV infected and non-infected TB patients.

To achieve the main goal of current project — development of future research proposal - three work-groups
will be created - epidemiology, bacteriology and molecular biology teams. Research groups will collect
and process international and regional scientific information related to the project objectives through
medical literature search, obtain statistics regarding prevalence and incidence data on HIV and TB in the
country and conducting small scale research for providing preliminary data to identify the research
activities.

Development of future full-scale proposal will be implemented in close cooperation with US collaborator
Dr. Henry Blumberg (Emory Untversity, Atlanta, Georgia, USA). NCDC and Emory University have
more then 10 — year history of collaboration. Several projects funded by DHHS/BTEP and CRDF were
carried out during this period. This collaboration has been productive; it has been resulted in scientific
presentations and publications. Georgian research team will travel twice to the Emory University to
consult with the collaborator and to work with him on overall design of future research proposal. Dr.
Blumberg will invite and lead the team of US experts for the conceptualization and development of future
research proposal. Besides, during the activities of current project Dr. Blumberg will provide technical
expertise via e-mail and telephone conference calls.

What’s new

Data on the performance of NAAT and IGRA methods among HIV infected patients are limited and their
use is not validated. Drug resistance patterns in this group of the population are not well studied. Only few
studies are conducted in former Soviet Union Countries. Accordingly, new studies will generate valuable
information in this field.

Who we are

L. Sakvarelidze National Center for Disease Control and Public Health NCDC) is a primary public health
center in Georgia responsible for public health surveillance and response of communicable and non
communicable diseases. The main activities of the Center includes: surveillance and control of infectious
and non infectious diseases, coordination of the immunization program; development of didactic and
regulatory documents on surveillance, control and prevention of diseases; collection and exchange of
information inside and outside of the country.

NCDC has extensive experience at National and Intemational levels in the following areas of
communicable diseases:

Deseases caused by Especially Dangerous Pathogens: Plague, anthrax, tularemia, brucellosis, betulism.,
Viral hemorrhagic fevers: hanta virus, Crimean Congo virus.

Influenza virus: H5N1, pandemic HIN1
Vector borne diseases: Leishmania, rickettsia, malaria, leptospirosis
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Tuberculosis:

Polio

Enteric pathogens
Nosocomial pathogens

NCDC is responsible for administration of state programs in HI'V and Tuberculosis surveillance.

NCDC in collaboration with Defense Threat Reduction Agency of Department of defense of US has
developed a public health laboratory network throughout the Georgia. Tuberculosis state laboratory
network was recently integrated into NCDC laboratory network and since October 2011 NCDC together
with reference laboratory of National Center for Tuberculosis and Lung diseases (NCTLD) is responsible
for providing different TB diagnostic tests for health care facilities throughout the Georgia (smear, culture,
PCR, DST and etc).

NCDC possesses the most comprehensive bacterial culture collection in Georgia, with some isolates more
than 25 years old. At this point 180 drug resistant TB isolates are kept at NCDCPH.

NCDC has close collaboration with WHQ, CDC, FIC NIH, DTRA, US Army Medical Research and
Materiel Command (MRMC), The United States Army Medical Research Institute for infectious diseases
(USAMRIID), Walter Reed Army Institute of Research (WRAIR), European Union 7" Framework
Programme, Civilian Research and Development Foundation (CRDF), Biotechnology Engagement
Program/International Science and Technology Center (BTEP/ISTC). MEDES - Institute for Space
Medicine and Physiology, Global Alliance for Vaccines and Immunization (GAVT), USAID, UNICEF,
(lobal Fund to Fight AIDS, Tuberculosis and Malaria, London Schoo!l of Hygiene & Tropical Medicine
etc.

In collaboration with Emory University, NCDC has recently completed a study: “Risk factors for
extensively drug resistant tuberculosis and evaluation of the GenoType MTBDRPIus assay for rifampin
and isoniazid susceptibility rapid testing in country of Georgia”. The study was funded by CRDF and the
goal of this study was to determine the prevalence and risk factors for XDR-TB in Georgia, examine the
molecuiar epidemiology of MDR-TB and XDR-TB, evaluate accuracy of commercially available
Molecular Genetic Assay Genotype MTBDRplus (HAIN Lifescience) in detecting MTBC and its
resistance to rifampin and isoniazid in comparison to conventional methods, assess the outcomes of
treatment and risk factors for relapse and poor outcomes among patients enrolled in the population based
Drug Resistance Survey (DRS).

Zangaladze Ekaterine, MD.,Ph.D., Chief Researcher, Laboratory Department. Education and
Qualification: 1980 — M.D., Thilisi State Medical University; 1990 — Ph.D., Thilisi State Medical
University; 1981.1983 - Postgraduate Education, Ivanovsky Institute of Virology, Russian Academy of
Sciences; 1984,1986 - Institute of Poliomyelitis and Viral Encephalitides of Russian AMS; Emory
University, Atlanta, Georgia, USA - 2002,2005; CDC, Atlanta, Georgia, USA -2006; National Jewish
Medical and Research Center, Denver, USA - 2007, CDC, Atlanta, Georgia, USA-2009.

Dr. Zangaladze has been working for NCDC since 1980. Dr. Zangaladze has extensive experience in
working with infectious diseases causing microorganisms, with particular expertise in melecular
epidemiology. She has 10 scientific publications. Dr. Zangaladze served as a PI and manager on
collaborative studies funded by BTEP/ISTC and CRDF: “Clinical and Molecular Epidemiology of Drug-
resistant Tuberculosis in the Republic of Georgia and the Caucasus,2001-2004"7; : “Development of
Multiple Drug Resistant Tuberculosis (MDR TB) Surveillance and National TB Program (NTF)
Evaluations, Republics of Armenia and Georgia” 2004-2007. “Risk factors for extensively drug resistant
tuberculosis and evaluation of the GenoType MTBDRPlus assay for rifampin and isoniazid susceptibility
rapid testing in country of Georgia”, 2009-2011.

Dr. Zangaladze, Project Manager and P of this application, will be responsible for overall
development/administration of the project, establishing close collaborative ties between NCDC and
foreign collaborators, coordinating studies, efc.



Butsashvili Maia — Deputy Director of National Center for Disease Control and Public Health (NCDC).
In 2010 graduated School of Public Health, State University of New York and received PhD degree in
epidemiology. In 2000 she received her master’s degree in epidemiology of infectious diseases at State
University of New York. In 1993 Dr. Butsashvili graduated Tbilisi State Medical Institute, department of
pediatrics. She has extensive experience in leading different public health projects. She was director of
the following projects (among others): Prevention of mother to child HIV transmission in Georgia (Glaser
foundation programy}; Prevalence and awareness of blood borne infections among health care workers in
Georgia (CRDF project); Viral and bacteria} infections among newborns at intensive care units in Georgia
(Fogarty International Center, NIH); Prevalence and awareness of human papillomavirus infection among
reproductive aged women in Georgia (GNSF); Health care associated infections in obstetrics and
gynecology settings in Georgia (NATO, JSI). Dr. Butsashvili was Co-PI on multiple projects. Up to date
she is also practicing physician in infectious.

She will be responsible for theoretical and epidemiological investigations.

Kandelaki George, MD - Deputy Director of National Center for Disease Control and Public Health
(NCDC

Education: 2004-2006 - Infectious Diseases Fellowship, University of Medicine and Dentistry of New
Jersey Newark, NI, USA; 2001-2004 - Internal Medicine Residency, St. John’s Episcopal Hospital - State
University of New York Health Science Center at Brooklyn, Queens, NY, USA; 1995-1996 - Internal
Medicine Residency, Thilisi, Georgia; 1989 — 1995MD, Thilisi State Medical University, Tbilisi, Georgia
Board Certifications:2004 - Board certified in Internal Medicine (USA); 2006 - Board certified in
Infectious Diseases (USA)

Licensure: 2006 - Arizona Medical Board License to practice Medicine; 2008 - Licence to practice
Internal Medicine and Infectious Diseases in Georgia.

Dr. Kandelaki has 7 scientific publications in international medical journals over the fast five years.

He will be responsible for theoretical and epidemiological investigations.

Avaliani Nato, MD,PhD ~Dr. Avaliani is a healthcare expert with over 12 years of extensive experience
in the areas of public health, healthcare policy, and health care management. Since 2010 Dr, Avaliani is a
General Director of the National Center for Disease Control and Public Health. From 2002 to 2009 Dr.
Awvaliani served as a Regional Director and provided overall management of the American International
Health Alliance’s (ATHA) healthcare partnership program in Armenia, Azerbaijan, and Georgia. She also
served as a technical expert and advisor for AIHA in the areas of public health, blood safety and infection
control, non-communicable disease control, health professions education and other areas.

Before joining ATHA in 1999, Dr. Avaliani held a dual position as Deputy Director of the Department of
Public Health and Health Promotion Component Coordinator for the WB Georgia project. In this capacity
Dr. Avaliani led efforts to develop national public health policy and strategies in health promotion,
epidemiology, and disease prevention, as well as to develop training programs in the field. She has
actively participated in the restructuring and formation of the new public health system in Georgia in
1998-1999. Her clinical experience includes clinical practice in Cardiology and Intensive Care at the
Department of Myocardial Infarction and Cardiology at City Hospital No.1 from 1994-1996.

As a public heaith expert Dr. Avaliani served as an advisor and a member of advisory committees and
working groups on healtheare issues in Georgia and Azerbaijan, and served as a member of Country
Coordination Mechanisms on HIV/AIDS, TB and Malaria projects. Dr. Avaliani also serves as a health
expert at the Council of Europe in Strasbourg, France and in this capacity participated in the expert
committees on various health policy topics. Since 2008 she is involved in academic education leading
courses in public health policy, health systems and healthcare administration in Master of Public health
and Master of Health Administration programs.

Dr. Avaliani earned her MPH from the Netherlands School of Public Health in Utrecht, Netherlands and
her MD, with a specialty in internal medicine, from Tbilisi State Medical University. Dr. Avaliani’s
research interests include disease surveillance and control interventions, effectiveness of public health
programs.



Tsereteli David — Chief Researcher, Division of Outbreak and Bioterrorism Response, NCDC.
Education and Qualification: 1989 — M.D., Thilisi State Medical University; 1994 — Ph.D., Thilisi State
Medical University; 1990 - Postgraduate Education, Moscow Medical Academy; June, 2005 — Caroline
University, Stockholm, Sweden.Dr. David Tsereteli has been working for NCDC since 1989, he studies
epidemiology of communicable and non-communicable diseases. Dr. Tsereteli has 21 Conference Papers
& Presentations, 56 Scientific Publications and 3 textbooks.

He participated in many scientific projects (ISTC/BTEP G-596 “Molecular Epidemiology and Antibiotic
Resistance of Bacterial Infections in Georgia™ /2002-2005/. ISTC/BTEP G-1059 “Improvement of
Hospital Infection Control Practice in Georgia through Fundamental Change in the Medical Role and
Economic Structure of Microbiology™ /2005-2008/, and etc.).He will be responsible for epidemiological
data collection and analysis

Tsanava Shota — MD., PhD. Chief Researcher, Head, Department. of Head of Biosafety/Biosecurity,
Repostitory of Bacteriae and Viruses. Education and Qualification: 1982 — M.D., Thilisi State Medical
University; 1990 — Ph.D., Institute of Poliomyelitis and Viral Encephalitides of Russian AMS; 1991 -
Postgraduate Education, Institute of Improvement of Medical Qualification — Infectious Diseases; CDC
Course in Applied Epidemiology, Biostatistics and Scientific Communications, Yerevan, Armenia - 1995;
CDC Education Program for Laboratory Quality Management System, Tbilisi, Georgia-2009

He participated in different projects carried out at NCDC: BTEP/ISTC  * Establishment of national
sentinel-site, laboratory-based Salmonella surveillance system and outbreak response capacity for
enhanced control of food-borne disease in the republic of Georgia” .2007-2010;CBR  “Clinical,
Epidemiologic and Laboratory based assessment of Brucellosis in Georgia”.2008-2010. CBR “Ecology,
Genetic Clustering and Virulence of major bacterial and viral pathogens in Georgia”  2009-2011
BTEP/ ISTC” Epidemiology, Molecular Characteristics and Clinical Course of HCV Infection in
Georgia”. 2001-2005 . BTEP/ISTC “Prevention of Amebiasis in the Republic of Georgia,”

2001-2005. Dr. Tsanava has 84 scientific publications, he will be responsible for epidemiological portion
of the project.

Grdzelidze Marine — Senior Researcher, Department of biosafety, pathogen repository, vivarium and
zooentomelogy, NCDC,

Education: — M.D., Thilist State Medical University.

During the period of the former USSR Dr. Grdzelidze worked in Georgian Anti-plaque Station. She took
part in many scientific projects (Project G-1081, DHHS BTEP / ISTC, “Development of Surveillance
System and Control Strategy for Leishmaniasis in Georgia by Means of Epidemiological Investigation and
Strengthening of Laboratory Capacities” /2005-2008/; P-142a, STCU, “Application of Molecular
Fingerprinting to Geographical Characterization and Epidemiological Surveillance of Natural foci of
Yersinia pestis and Francisella tularensis in the Republic of Georgia”/2006-2007; Clinical, Epidemiologic
and Laboratory based assessment of Brucellosis in Georgia. USAMRIID, Walter Reed Army Institute of
Research (WRAIR), Louisiana State University, Department of Veterinary Science, USA /2008-2010/ and
ete.).She will be responsible for laboratory investigations for this project.

Berishvili Zaza — MD, PhD; Head, Laboratory Department of NCDC. Education and Qualification: 1983
— M.D., Thilisi State Medical University; 1989 — PhD, Kiev State Medical Institute; He served as Senior
Scientist at Thilisi AIDS and Clinical Immunology Center during 1985-1988 , -as visiting scientist at
Reproductive Laboratories , Fertility and Reproductive Health Institute of Northern California — 2005; he
published 4 scientific papers since 2005. Dr. Berishvili will be responsible for theoretical and laboratory
issues of the current project.

Gvetadze Konstantine— MD. Head of public health laboratory network; Education and
Qualification: 1983 - M.D,, Thilisi State Medical University. Postgraduate Education / trainings; —~
Healthcare management —~ AIHA 1996; Quality Control in Healthcare systems — AIHA,1997;
Management of diseases caused by deficiency of microelements — 1998 PAMM, USA. Diagnosis and
management of blood born pathogens - 2005, Romania. Diagnosis and management of EDP —



2005,BTRP/ USAMS/ AFRIMS, Bangkok, Thailand. Surveilance and laboratory diagnosis of EDP —
2007, BTRP /TADR, Oslo, Norway. Managment of Quality Control for laboratories — 2009, CDEC,
Atlanta, USA.In frame of given project Dr. Gvetadze will be responsible for epidemiological data
collection.

Merabishvili Tsira — Chief specialist, Department of HIV/AIDS, Hepatitis, STDs and TB, NCDC.
Coordinator of State Program: “Early detection and screening of Tuberculosis”™.

Education and Qualification: 1988 - M.D., Thilist State Medical University.1995 - State Medical
Academy, course of Bacteriology and Epidemiology. Dr. Merabishvili has been workung for NCDC
since 2007.

Professional Trainings: Epidemiology and Surveillence of Especially Dangerous Infections, NCDC,
2008; Establishment of evidence-base for national HIV/AIDS program by strengthening the HIV/AIDS
surveillance system in the country, NCDC, 2008; Workshop ,,Control of HIV/AIDS and Hepatitis™.
National School of Public Health. Athens, Greece, October, 2009; Workshop in Advanced HIV
Survellance, Dubrovnik, Croatia, July 2010; Sampling & Study Protocols in Quantitative Behavioral
Surveillance Surveys (BSS), November 2010; In current project she will be responsible for
epidemiological data collection and analysis.

Burdjanadze Irma — Chief specialist, Department of HIV/AIDS, Hepatitis, STDs and TB, NCDC.
Coordinator of National HIV/AIDS Program;

Education and Qualification: 1999-Preventive Medical Doctor of General Practice, Faculty of Preventive
Medicine, Thilisi State Medical University; 2006 —Physician Epidemiologist M. D., State License in
Epidemiology, Medical Academy, Tbilisi, Georgia; 2005-Pinciples of Infection Control and Hygiene in
Health Care Settings, Caroline University, Stockholm, Sweden.

Dr. Burdjanadze has been working for NCDC since 2001, she has 4 publications and conference
papers.Dr. Burdjanadze participated in scientific projects and programs carried out at NCDC: 2007- Chief
Specialist of State Program “Infection Control”; 2005-2007 Researcher of BTEP/ISTC Project # G-1059 —
“Improvement of Hospital Infection Control Practice in Georgia through Fundamental Change in the
Medical Role and Economic Structure of Microbiology” /2005-2008/- Collaborators: University of
Minnesota, USA,; Researcher of ISTC/BTEP G-596 “Molecular Epidemiology and Antibiotic Resistance
of Bacterial Infections in Georgia” /2002-2005/;

Kutateladze Tamar - MD., Ph.D., Chief Researcher, Laboratory Department of NCDC. Education and
Qualification:1979 — M.D., Thilisi State Medical University; 1991 — Ph.D., Thilisi State Medical
University; 1983 - Postgraduate Education, Ivanovsky Institute of Virology, Russian Academy of
Sciences; 1984 - Institute of Poliomyelitis and Viral Encephalitides, Russian AMS; 1985 - Belozersky
Institute of Physical-Chemical Biology, Moscow state University. 2006-CDC, Atlanta, Georgia, USA;
2009 - CDC, Atlanta, Georgia, USA;

Dr Kutateladze has been working for NCDC since 1979. Dr Kutateladze is a coordinator of WHO
program “Poliovirus eradication in Europe”. She has 11 scientific publications. She served as Project
Manager and P1 on BTEP/ISTC funded project “Clinical and Molecular Epidemiology of Meningitis
Caused by Enteroviruses in the Republic of Georgia».Dr Kutateladze participated in scientific projects
carried out at NCDC BTEP/ISTC and CRDF: “Clinical and Molecular Epidemiology of Drug-resistant
Tuberculosis in the Republic of Georgia and the Caucasus,2001-2004"; : “Development of Multiple Drug
Resistant Tuberculosis (MDR TB) Surveillance and National TB Program (NTP) Evaluations, Republics
of Armenia and Georgia” 2004-2007. “Risk factors for extensively drug resistant tuberculosis and
evaluation of the GenoType MTBDRPlus assay for rifampin and isoniazid susceptibility rapid testing in
country of Georgia”, 2009-2011. Dr. Kutateladze will be responsible for eptdemiological and laboratory
issues of the project.

4. Expected Results

- Results of this PDG project will be used for developing research idea and protocol for further advanced
in-depth research proposal.



- The prevalence of HIV infection among newly diagnosed TB patients will be evaluated

- The prevalence and the role of TB infection in the morbidity of HIV infected patients will be evaiuated
- The burden of MDR TB among HIV infected patients will be estimated

- M tuberculosis drug resistance patterns among HIV infected and non-infected TB patients will be
compared.

- The comprehensive report on regarding TB/HIV co-infection in the country will be prepared:

Deliverables Due date Point (address) of
(by the end of Month # ) { delivery

Presentation of preliminary data of the by the end of months # 6 STCU, BTEP
project

Development of future research proposal | by the end of months # 12 | STCU, BTEP

5. Scope of Activities

The project will be conducted by L. Sakvarelidze Nattonal Center for Disease Control and Public Health
(NCDC) of Georgia in collaboration with Emory University School of Medicine having long-term
collaboration with Georgian institutions in TB/HIV areas. The local collaborating institutions will be
National Center for Tuberculosis and Lung Diseases (NCTLD) and Infectious Diseases, AIDS and
Clinical Immunology Research Center (IDACIR). The Project Development Grant (PDG) resources will
be used to fulfill activities appointed by the following tasks:

Task 1 Collect relevant scientific background information related to the project goals through medical
literature search and review of ongoing research projects for preliminary regional and international
data;

Task 2 Collect baseline statistics regarding TB/HIV co-infection in the country;

Task 3 Organize the workshop for all institutions and scientists potentially involved in the development of
the proposal;

Task 4 Screening of HIV infection among 500 consecutive newly diagnosed TB patients;

Task 5 Medical chart review among HIV patients diagnosed during the last three years to study the
prevalence of active tuberculosis during first three months of HIV diagnosis;

Task 6 Study of the prevalence of MDR/XDR TB among TB/HIV co-infected TB culture positive
patients;

6. Technical Approach and Methodcology

At the beginning of the project collection of relevant scientific background information related to the
project goals through medical literature search and review of ongoing research projects for preliminary
regional and international data will be conducted. For this purpose we will search Medline using PubMed
service of the US National Library of Medicine for published reports evaluating the association TB and
HIV infection internationally and Medical Library of Georgia for regional reports regarding TB/HIV
infection. Besides, Georgian scientists working in relevant fields will be contacted to access unpublished
data.

Collection of baseline statistics regarding TB/HIV co-infection in the country will be conducted in
collaboration to NCTBLD and IDACIR. Workshop will be organized by NCDC with participation of
NCTBLD, IDACIR, Georgian Ministry of Health Labor and Social Affairs and NGOs working in this
area.

500 consecutive newly diagnosed TB patients will be recruited and HIV testing will be performed using
ELISA method. ELISA positives will be confirmed by western blot analysis within HIV State Program
activities. Medical chart review among HIV patients diagnosed during the last three years will be
performed to study the prevalence of active tuberculosis during first three months of HIV diagnosis. The
checklist for chart review will be created. Existing data regarding the prevalence of MDR/XDR TB among
TB/HIV co-infected TB culture positive patients will be collected.



References:

1. WHO: Global tuberculosis controf - surveillance, planning, financing. WHO Report, 2006,

2. Brodie D, Schluger NW: The diagnosis of tubereulosis. Clin. Chest Med 2005, 26(2):247.271

3. Soini H, Musser IM: Molecular diagnosis of mycobacteria. Clin. Chemn 2001, 47(5):809-814.

4. Flotes LL, Pai M, Cotford IM Jr, Riley LW: In-house nucleic acid amplification tests for the detection of Mycobacterium tuberculosis in sputum specimens:
meta-anatysis and meta-regression. BMC Microbiof, 2005

5. Sperhacke RD, Mello FC, Zaha A Kritski A, Rossetti ML: Detection of Mycebacteriun tubercuilosis by a polymerase chain reaction colorimetric dot-blot
assay. Iml J Tuberc Lung Dis 2004, 8(3):312-317

6, Bradford WZ, Martin JN, Reingold AL, Scheeter GF, Hopewell PC, Small PM; The changing epidemiology of acquired drug-resistant tubercutosis in San
Francisco, UUSA. Lancet 1996; 348:928-31.

7. Bradford WZ, Martin JN, Reingold AL, Schecter GF, Hopewell PC, Small PM. The changing epidemiolegy of acquired drug-resistant taberculosis in San
Francisco, USA. Lancet 1996; 348:928-31.

cohort Study; JAMA 1995;274:143-8.

9. Reid A, Scano F et al, Towards universal access to HIY prevention, treatment, care and support; the role of TB/HIV collaboration. Lancet, 2006,6;483-95
10. Day JH, Grant AD, Fielding KL et al. Does twberculosis increase HIV load? J.Infect. Dis 2004; 190, 1677-84

10. WHO: Global wberculosis control 2010, Geneva: World Health Organization, 2010

11. CDC, Emerpence of Mycobactertum tubercuiosis with Extensive Resistance 1o Second-Line Drugs Worldwide, 2000--2004. MMWR. 2006 March 24;
55(11).301-5.

12. XDR-TB-a giobal threat The Lancet .368(%340).964

13. Espinat MA, Kim SJ, Suarez PG, Karn KM, Khomenko AG, Migliori GB, et al. Standard short-course chemotherapy for drug-resistant tuberculosis -
Treatment outcomes in 6 countries. JAMA. 2000, May;283(15):2537-45.

14. Lomtadze N, Aspitdzelashvili R, Janjgava M, Mirtskhulava V, Wright A, Blumberg HM, Salakaia A. Prevalence and Risk Factors for Multidrug-Resistant
Tuberculosis m Georgia: A Population Based Study. int J Tuberc Lung Dis. 2008.

135 Jasmer RM, Nahid P, Hopewell PC. Clinical practice. Latent tubcrculesis infection. N Engl J Med. 2002,347:1860-1866.

16. Wang L, Tumer MO, Ehwood RK, Schilzer M, FitzGerald 1M, A mela-analysis of the effect of Bacilte Calmette Guérin vaxcination on tuberculin skin test
measurements. Thorax. 2002;57.804-809.

17 Charles D Wells, J. Peter Cefielski, Lisa } Nelson, et al. HiVInfection and Multidrug-Resistant Tuberculosis — The Perfect Stomm. Journal Infectious
Diseases, 2007, 156; I; 586-107.

18. UNAIDS Geneva: UTNAIDS; 2009, AIDS Epidemic Update 2006

19. Corbett EL, Watt CJ, Walker N, Mahier D, Williams BG, et al. The growing burden of tuberculosis: global tends and interactions with the HIV epidemic.
Arch Intern Med. 2003; 163:1009-1021,

20. Mdivani N, , Zangalaidze E, Volkova N, Kourbatova E, Tibuli T, Shubladze N, Kutateladze T Khechinashvili G, Carlos del Rio, Salakaia A, Blumberg H.
High Prevalence of Multidrug-Resistant Tuberculosis in Georgia. Int I Infect. Dis. 2008 Nov,12(6):635-44. Epub 2008 Jun 2,

7. Project Location and Facilities

The project will be carried out at the National Center for Diseases Conirol and Public Health (NCDC),
Thilist, Georgia — 7 floors building, Training Center, Offices for epidemiologists, Bacteriological,
Virological, Cell Culture, Mol. Epidemiological Laboratories. NCDC possesses all necessary equipment
for research.

8. Financial Information

Table 1 presents Work schedule specified for each participating institution as identified by I-Code.
Table 2 presents Work schedule chart.

Budget categories (allowable direct cost) are specified in the following tables:
Grant payments: Table 3

Equipment: Table 4

Materials: Table 5

ODC: Table 6

Travel: Table 7

Tables 8 and 9 present financial summary including overhead for participation institutions.
Tables S8 and S8 present financial summary for each participating institution separately.
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