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4. FEEHREURA b

1LY E Tl
1.1 Ministry of Health (MOH)

Dr. Welani Chilengwe, Director of Mobile Service
Dr. Kamoto Mbewe, Acting Permanent Secretary, Department of Technical Service and Suppor
Dr. Elizabeth Chizema Kawesha, Director of Public Health
Dr. Nathan Kapata, National TB and Leprosy Manager
Dr. Callistus Kaayunga, National TB/HIV Program Medical Officer
Dr. Davy Nsama, Chief Laboratory Scientist

1.2 University Teaching Hospital (UTH)
Dr. Lackson Kasonka, Senior Medical Superintendent
Mrs. Charity Habeenzu, Unit Head, Tuberculosis Laboratory
Mr. Patrick Katemangwe, Section head, Tuberculosis Laboratory
Mr. Eddie Solo, Senior Biomedical Scientist, Tuberculosis Laboratory
Mr. Lewis Chikambwe,Chief Biomedical Scientist, Tuberculosis Laboratory
Mrs. Florence Chulu,Chief Biomedical Scientist, Tuberculosis Laboratory
Mrs. Mabel Mutengo, Unit Head, Parasitology Laboratory
Mr. Sandie Sianongo, Incharge, Parasitology Laboratory

1.3 University of Zambia (UNZA)
Prof. Stephen Simukonga, Vice Chancellor
Prof. Aaron Mweene, Dean, School of Veterinary Medicine, the School of Veterinary Medicine

Prof. Boniface Namangala, Head of Department, Praclinical Studies, the School of Veterinary Medicine

Dr. Hamphrey Simukoko, Assistant Dean (UG), the School of Veterinary Medicine
Dr. Matin Simuunza, Head, Department of Disease Control, the School of Veterinary Medicine

Dr. Kennedy Choongo, Senior Lecturer, Pharmacology and Toxicology, Dept., of Biomedical Science,

the School of Veterinary Medicine
Dr. Musso Munyeme, Lecturer/Reseacher, TB Team, UNZA Vet
Mr. Amos Chota , Senior Technician, Paraclinical Studies, the School of Veterinary Medicine
Mr. Ladslav Moonga, Research Assistant, the School of Veterinary Medicine
Mr. Joseph Nsebe, Technician I, Disease Control Department, the School of Veterinary Medicine

1.4 Chest Disease Laboratory (CDL)
Mr. Mweemba Muvwim, Director

1.5 World Health Organization (WHO)
Dr. Mwendaweli Mabosha, Tuberculosis (TB) Specialist
Dr. Peter Sangola, Neglected Tropical Disease (NTD)

1.6 Zambia AIDS-Related TB (ZAMBART)
Dr. Barry Kosloff, Laboratory Manager

1.7 Institute for Medical Research and Training (IMReT)
Ms. Judith Mzyece, Laboratory coordinator (TB HAART Project)

1.8 Zambia Wildlife Authority (ZAWA)
Mr. Edwin Matokwani, Director General
Dr. Vincent Nyirenda, Executive Assistant to Director General
Dr. Chomba Chansa, Ag. Director Research, Planning, Information and Veterinary Services
Ms. Melody Zeko, Ag. Director Conservation and Management

2. BA
2.1 Hokkaido University, Research Center for Zoonosis Control in Zambia (HUCZCZ)
Prof. Hideaki Higashi, Director of center
Dr. Hiroto Ogawa, Assitant Professor
Dr. Emiko Nakagawa,Specialist
Mrs. Yuka Thomas,Assitant Professor

2.2 JICA Expert
Prof. Yasuhiko Suzuki, Chief Adisor,Hokkaido University, Research Center for Zoonosis Control
Mrs. Mari Miller, Expert on Gene Rapid Diagnositic Tool
Mr. Masaru lizuka, Project Coordinator
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1) EMHEME

BANFERFE (JICA HFMRIRIE)

No | Name

Subject

Tenure

1 Mr. Masaru lizuka

Project Coordinator

29th Nov. 2009 to 14™ Nov. 2013

2 Mrs. Mari Miller

Gene Rapid Diagnostic Tool

25th Aug. 2011 to 14™ Nov. 2013

2) EHEMF

No | Name Subject and Institution Tenure
1 | Prof. Yasuhiko Suzuki | First JCC Meeting 6™ Dec. 2009 to 13™ Dec. 2009
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control

2 Prof. Yoshizo Asano

First JCC Meeting
Fujita University

6™ Dec. 2009 to 13™ Dec. 2009

3 Dr. Takashi Matsuba

First JCC Meeting
Tottori University, School of Medicine

6™ Dec. 2009 to 13™ Dec. 2009

4 Prof. Yasuhiko Suzuki
(Chief Advisor)

TB Gene Rapid Diagnose
Hokkaido University Research Center for Zoonosis Control

2" Feb. 2010 to 16™ Feb. 2010

5 Prof. Chihiro Sugimoto

1*" Quarterly Meeting/Tryps Sampling Survey
Hokkaido University Research Center for Zoonosis Control

17™ Apr. 2010 to 15™ May 2010

6 Prof. Yasuhiko Suzuki
(Chief Advisor)

1™ Quarterly Meeting/TB Gene Rapid Diagnose
Hokkaido University Research Center for Zoonosis Control

4™ May 2010 to 15™ May 2010

7 Mr. Ryuji Matsunaga

1** Quarterly Meeting
Hokkaido University

5" May 2010 to 15™ May 2010

8 Prof. Yasuhiko Suzuki

TB Gene Rapid Diagnosis/ 2™ Quarterly Meeting

7™ Jun. 2010 to 17" Jun. 2010

(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
9 | Prof. Yasuhiko Suzuki TB Gene Rapid Diagnose/3™ Quarterly Meeting 18™ Sep. 2010 to 2™ Oct. 2010
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control

10 | Dr. Kiichi Kajino

Tryps Gene Rapid Diagnose/Tryps Sampling survey
Hokkaido University Research Center for Zoonosis Control

9™ Oct. 2010 to 30™ Oct. 2010

11 | Prof. Yasuhiko Suzuki
(Chief Advisor)

TB Gene Rapid Diagnose/4™ Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

22" Dec. 2010 to 6™ Jan. 2011

12 | Dr. Takashi Matsuba

TB Gene Rapid Diagnosis
Tottori University

25™ Jan. to 2011 to 20™ Feb. 2011

13 | Prof. Yasuhiko Suzuki
(Chief Advisor)

TB Gene Rapid Diagnosis / 5" Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

1™ to 315 Mar. 2011

14 | Prof. Yoshizo Asano

Tryps and TB Gene Rapid Diagnosis/5™ Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

11™to 25™ Mar. 2011

15 | Prof. Yoshizo Asano

Tryps and TB Gene Rapid Diagnosis
Hokkaido University Research Center for Zoonosis Control

8™ May to 5™ Jun. 2011

16 | Prof. Chihiro Sugimoto

Tryps Gene Rapid Diagnosis/ Second JCC Meeting/ 6™ Quarterly
Meeting
Hokkaido University Research Center for Zoonosis Control

24™ May to 22" Jun. 2011

17 | Prof. Yasuhiko Suzuki
(Chief Advisor)

TB Gene Rapid Diagnosis/ Second JCC Meeting/ 6™ Quarterly
Meeting
Hokkaido University Research Center for Zoonosis Control

5™ Jun. to 2" Jul. 2011

18 | Mr. Ryuji Matsunaga

Second JCC Meeting/ 6™ Quarterly Meeting
Hokkaido University

12% Jun. to 22™ Jun. 2011

19 | Prof. Yoshizo Asano

Tryps and TB Gene Rapid Diagnosis/ Second JCC Meeting/ 6™
Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

14™ Jun. to 23" Jun. 2011

20 | Dr. Noboru Inoue

Tryps Sampling Survey
Obihiro University of Agriculture and veterinary medicine

4™t0 18" Aug. 2011

21 | Prof. Yoshizo Asano

Tryps and TB Gene Rapid Diagnosis/ 8" Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

11™ Sep. to 16™ Oct. 2011

22 | Prof. Yasuhiko Suzuki
(Chief Advisor)

TB Gene Rapid Diagnosis/ 7" Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

24™ Sep. to 9™ Oct. 2011

23 | Dr. Masaru Thira

TB Gene Rapid Diagnosis (Urine)/ 7" Quarterly Meeting
Fujita University

24™ Sep. to 9™ Oct. 2011

24 | Prof. Chihiro Sugimoto

Tryps Gene Rapid Diagnosis/ 7" Quarterly Meeting
Hokkaido University Research Center for Zoonosis Control

9™ Sep. to 24™ Oct. 2011

25 | Dr. Kiichi Kajino

Tryps Gene Rapid Diagnosis/Tryps Sampling Survey
Hokkaido University Research Center for Zoonosis Control

13™ Oct. to 5™ Nov. 2011




26 | Dr. Noboru Inoue Tryps Sampling Survey 13™ Oct. to 26™ Oct. 2011
Obihiro University of Agriculture and veterinary medicine
27 | Dr. Takashi Matsuba TB Gene Rapid Diagnosis 5™ to 27™ Nov. 2011
Tottori University
28 | Prof. Yasuhiko Suzuki | TB Gene Rapid Diagnosis 26™ Nov. to 3 Dec. 2011
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
29 | Prof. Yasuhiko Suzuki TB Gene Rapid Diagnosis/9™ Quarterly Meeting 25™ Mar. to 8™ Apr. 2012
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
30 | Prof. Yoshizo Asano TB and Tryps Gene Rapid Diagnosis 8™ May to 5™ Jun. 2012
Hokkaido University Research Center for Zoonosis Control
31 | Dr. Kiichi Kajino Tryps Gene Rapid Diagnosis/Tryps Sampling Survey 8™ May to 17" Jun. 2012
Hokkaido University Research Center for Zoonosis Control
32 | Prof. Yasuhiko Suzuki | TB Gene Rapid Diagnosis 25™ May. to 7" Jun. 2012
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
33 | Prof. Yoshizo Asano TB and Tryps Gene Rapid Diagnosis/10™ Quarterly Meeting 15 Jun to 12™ Jul. 2012
Hokkaido University Research Center for Zoonosis Control
34 | Prof. Yasuhiko Suzuki TB Gene Rapid Diagnosis/10™ Quarterly Meeting 1" Jul. to 19™ Jul. 2012
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
35 | Prof. Yasuhiko Suzuki Third Scientific Meeting/Inauguration of P3 Facilities 13™ Aug. to 31" Aug. 2012
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
36 | Dr. Kiichi Kajino Third Scientific Meeting/Inauguration of P3 Facilities 25™ Aug. to 1% Sep. 2012
Hokkaido University Research Center for Zoonosis Control
37 | Prof. Hideaki Higashi Third Scientific Meeting/Inauguration of P3 Facilities 24™ Aug. to 10™ Sep. 2012
Hokkaido University Research Center for Zoonosis Control
38 | Prof. Yoshizo Asano Third Scientific Meeting/Inauguration of P3 Facilities 25™ Aug. to 2" Sep. 2012
Hokkaido University Research Center for Zoonosis Control
39 | Prof. Yasuhiko Suzuki TB Gene Rapid Diagnosis/11™ Quarterly Meeting 23" Sep. to 31% Sep. 2012
(Chief Advisor) Hokkaido University Research Center for Zoonosis Control
40 | Prof. Noboru Inoue Tryps Sampling Survey 20™ Oct. to 1" Nov. 2012
Obihiro University of Agriculture and veterinary medicine
41 | Mr. Ryuji Matsunaga Third JCC Meeting 3" Nov. to 10™ Nov. 2012
Hokkaido University
42 | Dr. Kiichi Kajino Third JCC Meeting/Sampling survey 3 Nov. to 18™ Nov. 2012
Hokkaido University Research Center for Zoonosis Control
43 | Dr. Takashi Matsuba Third JCC Meeting/TB Gene Rapid Diagnosis 3" Nov. to 25" Nov. 2012

Tottori University, School of Medicine
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JFY Local Cost through JICA side

2009 ZMK 234,083,551.77
Dec.2009 to Mar. 2010 (4 months)

2010 ZMK 897,878,073.20
2011 ZMK 459,869,334.39
2012 ZMK 240,372.544.14

Apr. to Sep. 2012 (6 months)

Total ZMK 1,832,203,503.50
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7. WEEEEZR (M/M)

MINUTES OF MEETINGS
BETWEEN
THE JAPANESE MID-TERM REVIEW TEAM
AND
THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF ZAMBIA
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT

“ESTABLISHMENT OF RAPID DIAGNOSTIC TOOLS FOR TUBERCULOSIS
AND TRYPANOSOMIASIS AND SCREENING OF CANDIDATE COMPOUNDS

FOR TRYPANOSOMIASIS”

The Japanese Mid-Term Review Team (hereinafter referred to as “the Team™),
organized by Japan International Cooperation Agency (hereinafter referred to as
“JICA”), headed by Mr. Masakatsu Komori, visited the Republic of Zambia (hereinafter
referred to as “Zambia™) from October 21™ to November 7%, 2012, for the purpose of
the mid-term review of the project, entitled “ Establishment of Rapid Diagnostic Tools
for Tuberculosis and Trypanosomiasis and Screening of Candidate Compounds for
Trypanosomiasis ™ (hereinafter referred to as “Project™).

During its stay in Zambia, the Team had a series of discussions with the

Zambian counterpart organizations and both sides agreed on the following.

ANNEXT : Joint Mid-term Review Report
ANNEX2 : Project Design Matrix (PDM) version 1

Lusaka November 6th 2012

T W L%
A m |
Mr. Masakatsu Komori Dr. Peter Mwaba
[eader Permanent Secretary
Mid-term Review Team Ministry of Health
Japan International Cooperation Agency The Republic of Zambia

Japan
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JOINT MID-TERM REVIEW REPORT

ON

THE JAPANESE TECHNICAL COOPERATION PROJECT
FOR

ESTABLISHMENT OF RAPID DIAGNOSTIC TOOLS FOR

TUBERCULOSIS AND TRYPANOSOMIASIS AND SCREENING OF
CANDIDATE COMPOUNDS FOR TRYPANOSOMIASIS
UNDER

THE SCHEME OF SATREPS

Japan International Cooperation Agency (JICA)

and

The Authorities Concerned of The Republic of Zambia

6 November 2012
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CHAPTER 1 SCOPE OF MID-TERM REVIEW

1.1 Background of the Mid-term Review

On the basis of the request from the Government of Zambia, JICA launched the four-year technical
cooperation project entitled “Establishment of Rapid Diagnostic Tools for Tuberculosis and
Trypanosomiasis and Screening of Candidate Compounds for Trypanosomiasis™ (hereinafter referred
to as ‘the Project’) on the 15" of November 2009 under the implementation structure consisting of
the University Teaching Hospital, the Ministry of Health (hereinafter referred to as *UTH’) and the
Department of Veterinary Medicine, the University of Zambia (hereinafter referred to as
‘UNZA-VET ) as counterpart research institutes from Zambian side, and the Hokkaido University
(hereinafter referred to as “HU") as a research institute from Japanese side.

As three years has passed since the commencement of the Project, JICA has conducted the Mid-term
Review to confirm current challenges and direction of the Project for the betterment of the project
activities in the remaining project period.

1.2 Objectives of the Mid-term Review

The objectives of the Mid-term Review are to examine the level of achievement and to further
improve the Project by reviewing its planned activities and the framework.

1.3 Members of Joint Review Team

The review work for the Project was jointly conducted with Japanese Mid-term Review Mission two
(2) Zambian members. The members of Joint Review Team (hereinafter referred to as ‘the Team’)
were indicated below.

<Japanese Side>

Name Designation Title and Affiliation Duration of
Survey
Mr. Masakatsu | Leader Director, Health Division 2, Health Group 1, Nov. 2, 2012
KOMORI Human Development Department, JICA - Nov.7, 2012
Ms. Takako Cooperation | Assistant Director, Health Division 2, Health Oct 29, 2012
SUZUKI Planning Group 1, Human Development Department, ~Nov.7, 2012
JICA

Dr. Yoichi Evaluation | Senior Consultant, Consulting Division, Japan | Oct 22, 2012
INOUE Analysis Development Service Co., Ltd. —~Nov.7, 2012

<Zambian Side>

Name Title and Affiliation
Prof. Boniface NAMANGALA | Head, Department of Paraclinical Studies, Faculty of
Veterinary Medicine, UNZA
Ms. Charity H. HABEENZU Unit Head, Tuberculosis Laboratory, Department of
Microbiology and Pathology, UTH, MOH

The evaluation survey was conducted from the 22™ of October to 6 of November 2012.

[on




1.4 Framework of the Projec

The Narrative Summary of the Project (Project Purpose, Outputs and Activities) set in the latest
PDM (version () are described below.

Narrative Summary of the latest PDM (version 0, Date: the 11" of December 2009)

Research and development capacity of Zambian research institutes for rapid diagnostic tools

Project Purpose
and screening of candidate compounds for new drugs for trypanosomiasis are improved
through collaborative research activities with Japanese research institutes.

Outputs Output 1 A rapid diagnostic tools including drug susceptibility test for tuberculosis are

developed as methods for practical use in laboratories in Zambia.

Output 2 A rapid diagnostic tool for trypanosomiasis is developed as a method for practical
use in laboratories in Zambia.

Output 3 Candidate compounds for non-clinical trials are produced with diversity-oriented
synthesis method for trypanosomiasis.

Qutput 4 Research systems for the development of rapid diagnostic systems for tuberculosis

and trypanosomiasis and screening of compounds for new drugs for trypanosomiasis are

streamlined.

1.5 Evaluation Process

Project performances including achievement of the Objectively Verifiable Indicators (OVIs) were
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was performed jointly by Japanese and Zambian sides on the basis of PDM version 0.

Description of the five evaluation criteria that were applied in the analysis for the Mid-term Review
is given in Table below.

Five Criteria Description

Relevance Relevance of the Project is reviewed by the validity of the Project Purpose and Overall Geal in
connection with the government development policy and the needs in Zambia. Relevance of the

Project is verified on the basis of facts and achievements at the time of the Mid-term Review.

Effectiveness Effectiveness is assessed to what extent the Project has achieved its Project Purpose, clarifying
the relationship between the Project Purpose and Outputs. Effectiveness of the Project is verified

in accordance with the necessity and possibility at the time of the Mid-term Review.

Efficiency Efficiency of the Project implementation 1s analyzed with emphasis on the relationship between
Outputs and Inputs in terms of timing, quality and quantity. Efficiency of the Project is verified

on the basis of facts and achievements at the time of the Mid-term Review.

Impact Impact of the Project is assessed in terms of positive/negative. and intended/unintended
influence caused by the Project. Impact of the Project is verified in accordance with the

necessity and possibility at the time of the Mid-term Review.

Sustainability Sustainability of the Project is assessed in terms of political, financial and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the Project
is completed. Sustainability of the Project is verified on the basis of extrapolation and

expectation at the time of the Mid-term Review.




CHAPTER 2 PROJECT PERFORMANCE

2.1 Inputs
1) Input from Japanese Side

The following are inputs from Japanese side to the Project as of October 2012.

Components Inputs

Dispatch of JICA experts Long-term Experts: Development of Diagnostic Methods for TB and
Trypanosomiasis, and Project Coordinator, 50.0 M/M in total
Other Experts (researchers): 36 Experts (TB genetic diagnosis, Trypanosomiasis

genetic diagnosis, ete.), 22.9 M/M in total

Provision of Equipment Total amount; approx. JPY 116,000,000 (Consumables are excluded)
Component: Necessary research instrument such as Genetic Analyzer, Ultra
Centrifuge, Ultra-deep Freezer Thermal Cycler, BSL3-compliant Container Testing
Laboratory for TB research and diagnosis, Electric generator for BSL-3 Laboratory,

ete.

Training in Japan Total number: 7 persons
Content: TB Genetic Diagnosis for TB, Genetic Diagnosis for Trypanosomiasis,
Chemosynthesis of ant-trypanosomal candidate compound(s), etc.
Total days: 22 M/M

Local costs Sum total for overseas activities costs: JPY 41.731.626 (estimated amount as of the
end of March 2013, including civil works for the BSL3 Lab.)

2) Input from Zambian Side

The following are inputs from Zambian side to the Project as of October 2012.

Components Inputs

Allocation of Counterpart ~ MOH: 3 persons

Researchers TB Research Team: 13 persons (UTH: 11 persons, UNZA: 2 persons)
Trypanosomiasis Research Team: 12 persons (UNZA: 10 persons, UTH: 2 persons)
1 Office space in TB lab, UTH

‘ . 2 Research space in TB lab, UTH

Materials 3. Research space in UNZA-VET
4 Existing equipment for research activities, etc.

Facilities, Equipment and

Local costs Running costs for research activities (e.g. costs for water, ckcmcm and landlmc

phone}.

2.2 Performance and Achievements of the Project

1) Performance of the Project Activities

Performance of the Project Activities under Outputs are shown in attached APPENDIX.

2) Achievements of the Outputs

a) Output |

LAMP-TB RDT kit with lower cost than existing TB diagnostic method (GeneXpert”) has been
developed at HU by March 2011, followed by technical transfer, in terms of operational skill for the

kit, to laboratory personnel in the UTH TB Lab in April 2011. Consequently, study proposal
including informed consent form and questionnaire was approved by the Ethica }@mngee in UTH

-
\ﬁ \\ / e
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to use samples from TB-suspected human cases for a research purpose. The Project collected sputum
and urine samples at UTH chest clinic and health centers in Kanyama and Chipata Compounds from
November 2011 to August 2012, of which samples have been subject to comparative testing of the
LAMP-TB RDT with existing methods such as MGIT+Immunochromatographic method,
solid-culture method in its sensitivity and specificity.

The Project is going to conduct comparative study of LAMP-TB RDT with other existing methods,
using a part of samples from national TB prevalence survey, which is planned in 2013, on the basis
of the request from the National Tuberculosis Control Programme (NTP), MoH. After conformation
of comparative superiority, the Project is planning to introduce the technique to CDL and Tropical
Disease Research Center (TDRC) and other eligible laboratories.

Genetic analysis of mycobacteria and development of basic technology for molecular-based drug
susceptibility test has been going well in Japan as scheduled. However, introduction of the
operational technique for the drug susceptibility test has not yet started since TB bacilli should be
handled only in BSL-3 laboratory whereas practical operation of BSL-3 laboratory was commenced
in October 2012.

b) Output 2

LAMP-Tryps RDT kit with affordable cost has been developed at HU by March 2011, followed by
technical transfer, in terms of operational skill for the kit, to researchers in UNZA-VET in April
2011. Consequently, study proposal including informed consent form and questionnaire was
approved by the Ethical Committee in UNZA to use blood samples from trypanosomiasis-suspected
human cases for a research purpose. Meanwhile, the Project has developed a blood sample collecting
system (Library system), and clinical samples from suspected cases in various locations under the
cooperation of MOH and UTH. In addition, blood samples from livestock as reservoir animals as
well as tsetse flies as a vector insect were also collected and registered with the library for future
advanced research. Evaluation of LAMP-Tryps RDT in its sensitivity and specificity is being
conducted at UNZA-VET by comparing with existing methods such as microscopic examination,
mouse noculation and PCR method. As the evaluation work is over, technical transfer, in terms of
operational skill and knowledge, is going to be done at the Parasitology Unit, UTH. Consequently,
practicality of LAMP-Tryps RDT for routine testing service will be validated.

¢} Output 3

Chemical library for groups of compounds derived from Artemisinin and Pentamisine as lead
compounds was constructed in HU, and novel compounds are being added to the library. In parallel,
the Project has established in vitro study systems for the evaluation of anti-trypanosomal activity
and cytotoxicity of the groups of compounds at HU. The Project evaluated approximately 300
compounds in anti-trypancsomal activity and cytotoxicity of novel compounds in vifro, and
accumulated the data on their structure-activity relationship from the compounds with
anti-trypanosomal activity. Nine (9) out of 300 compounds had promising in vifro activities.
However, as of the time of the Mid-term Review, no compounds with significant anti-trypanosomal
activity have been found in in vivo testing by using infected mouse model at HU.

The Project will continue to synthesize novel compounds from 2 lead compounds, and consequent
in vitro and in vivo testing for the evaluation of anti-trypanosomal activity and cytotoxicity,
respectively. Given that compounds with significant anti-trypanosomal activity and safety in in vivo
testing using mouse model at HU, efficacy and safety assessment will be done at UNZA-VET using
infected large animal. After the conformation of effectiveness and safety of the cor/ngounds at




UNZA-VET, mass-production system will be done at HU.

d) Output 4

Laboratory environment required to conduct research activities has been set up as of the time of the
Mid-term Review. In addition, SOP for each experimental system is developed at each research
group, and laboratory manipulation has been done in compliance with SOPs.

Progress and outcomes of research activities for the development of RDT for TB and
Trypanosomiasis have been reported by respective research groups on the basis of progress reports.
In addition, entire progress and other issues arising from the implementation of the Project, as the
administration of the Project, have been discussed at JCC and/or quarterly meeting when necessary.

3) Achievements of the Project Purpose

Overall progress of the research activities for the development of RDT for TB and trypanosomiasis
is considered appropriate in general as of the time of the Mid-term Review. However, as for the
development of LAMP-TB RDT, comparative superiority should be demonstrated by comparing
with existing diagnostic methods. Likewise the development of LAMP-Tryps RDT, comparative
superiority with the conventional method of microscopic examination as well as scientific evidence
such as sensitivity and specificity should be clearly shown. In addition, the Project is required to
verify the practicality of LAMP-Tryps RDT at the Parasitology Unit, UTH.

On the other hand, LAMP-based reagents of both RDTs are currently available only in liquid form.
However, in order to realize ‘Point-of-Care (POC) testing’, the Project is going to reinforce efforts
to enhance practicality of RDTs by freeze-drying reagents and simplifving pretreatment of sputum

samples.

Synthesis of novel compounds and screening for anti-trypanosomal activity has been done mainly at
HU; no compound with in vivo efficacy has been obtained as of the time of the Mid-term Review.
The Project should accelerate research activities hereafter for animal testing at UNZA-VET.

3.3 Implementation Process

Research activities as well as administrative affairs of the Project have been monitored and managed
through quarterly meetings, Scientific Meetings, JCC and occasional communication via e-mail.
However, the Review Team observed several managerial and communication issues as follows.

Development of basic technology for LAMP-Tryps RDT has been done at HU and subsequent
validation of sensitivity and specificity are being conducted at UNZA-VET. Conclusive practicality
validation work is going to be done at the Parasitology Unit, UTH. For this reason, the involvement
of the Unit should be more enhanced. Meanwhile, test requisition and reporting for trypancsomiasis
diagnosis have been made between physicians in UTH and researchers in UNZA-VET so far, not
through the Unit. In this context, the Project is expected to enhance the communication amongst
stakeholders.

CHAPTER 3 EVALUATION RESULTS (Five Evaluation Criteria)

3.1 Relevance

With regard to the consistency of the Project Purpose with the Zambian Health Policies, the needs of
the target groups, and Japan’s aid policies that were confirmed at the Ex-ante/Ewﬂu ion of the

¢ ;”/MA\/\ /
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Project in February 2009, there wasn’t any alteration of the Zambian health policies as well as the
needs so as to undermine the relevance of the Project, that is to say, the consistencies are being
maintained at the time of the Mid-term Review.

TB is recognized as a serious problem of co-infection with HIV in Zambia, and thus, development of
novel diagnostic method(s) with rapidness and accuracy, which enables ‘POC testing’ even at rural
health facilities. Meanwhile, as the coverage of pharmaceutical treatment for TB patients, emergence
of multi- and extensively-drug resistant TB, attributed to noncompliance with their medication, is of
greater concern. Thus, there’s a compelling need for the development of user-friendly drug
susceptibility testing method.

Trypanosomiasis is commonly recognized as one of the Neglected Tropical Diseases (NTDs); and
naturally, development of diagnostics as well as pharmaceuticals is insufficient. The common and
available diagnostic method is microscopic examination of blood smear, which is recognized as a
challenge of misdiagnosis with malaria due to low sensitivity and specificity. In addition to this,
patients, treated with currently available pharmaceuticals, sometimes encounter adverse drug
reactions and forced to discontinue the treatment. Option of pharmaceutical treatment for
trypanosomiasis is rather limited and emergence of resistant strains is of concern. Therefore, there’s
really a call for novel pharmaceuticals with higher efficacy and safety.

For these reasons, it is worth doing the Project aiming at the development of RDT for TB and
trypanosomiasis and novel pharmaceuticals in collaboration between Zambian and Japanese research
institutes.

3.2 Effectiveness
1)  Probability of Achievement of Project Purpose

Development of RDT for both TB and trypanosomiasis has proceeded steadily as of the time of the
Mid-term Review. Though genetic analysis of mycobacteria and development of basic technology
for molecular-based drug susceptibility test has been going well in Japan as scheduled, the progress
of research activities for the development of the drug susceptibility testing method is rather lagging
behind schedule. However, since practical operation of BSL-3 laboratory is commenced in October
2012, it is expected that the planned research activities in Zambia will be completed within the
remaining project period.

Synthesis of novel compounds and screening for anti-trypanosomal activity has been done mainly at
HU. No compound with in vivo efficacy has been obtained as of the time of the Mid-term Review.

As aforementioned, effectiveness of the Project is confirmed not only from academic perspectives
but also from a viewpoint of human resource and institutional development. Zambian researchers
have acquired a lot of knowledge and techniques through the implementation of the research
activities as well as the training in Japan and they are experiencing presentation of research
outcomes at international academic conferences. In addition, laboratories have been equipped with
necessary instrument for the implementation of research activities as of the time of the Mid-term
Review. Therefore, it is anticipated that the Project Purpose can be achieved to some extent within
the project period.

2)  Important assumptions for the achievement of Outputs and Project Purpose

Though there was a replacement of the Project Director as of the time of the Mid-term Review, the
new Director is already familiar with and has achieved understanding of the Project-through the
s -7
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Scientific Meeting and other meeting opportunities. Therefore, little negative influence of the
turnover was found on the achievement of the Outputs. The newly assigned Director has expressed
continuous commitment of Zambian counterpart institutes.

Allocation of human resource as well as budget from the Zambian side is implemented as expected
so far. However, it took time to achieve understanding of laboratory personnel in the UTH TB Lab
for the implementation of research activities in addition to their day-to-day duties. Since there are
several important event and activities scheduled by the end of the project period, such as National
TB Prevalence Survey as the duty of TB Lab and comprehensive comparative superiority study as
the research activity of the Project, the continuous commitment of the laboratory personnel is
indispensable to the success of the Project.

3) Contributing Factors for Effectiveness

MOH is planning to conduct nationwide TB prevalence survey from January 2013, with technical
and financial support of WHO, USAID, CDC, ZAMBART and other partner organizations. And,
MOH has requested the Project to conduct a comparative study of GeneXpert” with LAMP-TB RDT
by using a part of samples from the survey. The Project, on the basis of the request, is planning to
conduct comprehensive comparative superiority test of LAMP-TB RDT with existing TB diagnostic
methods including GeneXpert®, by taking this opportunity. Since this opportunity will contribute
significantly to achieving the Output of the Project, it is recognized as an important contributing
factor for the Project.

4y Hindering Factors against Effectiveness

No major event that hinders the effectiveness of the Project has observed as of the time of the
Mid-term Review

3.3 Efficiency

Zambian counterpart personnel have acquired a lot of knowledge and skills through daily research
activities as well as the training opportunities in Japan so far. Many Japanese researchers with
various expertise have been dispatched to Zambia as short-term experts. Thus, for better efficiency
of human resource development, the Project is recommended to try to increase opportunities for
Zambian young researchers to raise their competency by holding training workshops, etc. by taking
opportunities of experts’ visits.

The Project has been receiving indirect support from the Zambia base of the Japan Initiative for
Global Research Network in Infectious Diseases (J-GRID), namely Hokkaido University Center for
Zoonosis Control in Zambia, for the research activities done at UNZA-VET, by exchanging
information and sharing research instrument.

ZMBART project has a practical know-how in the construction as well as operation of BSL-3
laboratory facilities, and has been providing concrete technical advice for the construction of the
BSL-3-compliant Container Testing lLaboratory in UTH as well as preparation of SOP. The
construction of BSL-3 laboratory facilities is not only necessary to the research activity regarding the
development of drug susceptibility testing method, but also contributing to enhance institutional
capacity of TB Lab in UTH. Thus, the collaborative activities between the Project and ZAMBART is
considered to enhance the efficiency of the Project. The Project has continued to day-to-day
technological exchange with IMReT. Also the Project was supported by IMReT to procure test
cartridges of GeneXpert® and payment of chest clinic staff involved in the T§MMP study




under the direction of the MOH.

3.4 Impact
1) Social Impact after the end of the Project

When the RDTs for TB and trypanosomiasis are materialized, rapid and accurate diagnosis can be
conducted easily. Prompt initiation of the pharmaceutical treatment and improved outcome as a
consequence can be expected. For this purpose, the Project is required to demonstrate the scientific
evidence such as sensitivity and specificity, in parallel with comprehensive comparative superiority
with existing diagnostic methods. Moreover, the Project should reinforce efforts to enhance
practicality of RDTs by freeze-drying LAMP reagents and simplifying pretreatment of sputum
samples in order to realize ‘POC testing’. which is done more closer to clinical practices. As for the
development of drug susceptibility test method, the Project is required to demonstrate the
comparative superiority to existing methods for official embrace of the method at major reference
laboratories such as UTH, CDL and TDRC as routine diagnostic services.

As for the research subject for the identification of novel compounds with anti-trypanosomal activity,
it is considered difficult to extrapolate the possibility at this time. However, the Review Team
considers that it might be rather difficult for the Project to complete planned activities such as
reproducibility testing and conclusive testing using large animal model in Zambia, in light of
remaining project period of one year.

2)  Other Positive Impacts
() Effect of the development of RDT using urine samples on treatment of pediatric TB cases

The Project is reflecting on the development of RDT using urine samples for pediatric TB
cases, of which sputum sampling is rather difficult. When materialized, significant positive
impact is expected on the diagnostic services for pediatric TB cases.

2y Effect of the drug susceptibility testing method on optimization of anti-TB pharmaceutical
therapy
Common understanding of drug resistance against anti-TB drugs is that most of
rifampicin-resistant cases represent isoniazid resistance. Thus, drug susceptibility testing by
GeneXpert® is conducted only for rifampicin. However, it is suspected that there’s
uncommon strain, which represents rifampicin resistance and isoniazid sensitive in Zambia,
from preliminary investigation conducted in the Project. The Project, on the basis of this
finding, is aiming at developing drug susceptibility testing methods for both rifampicin and
isoniazid. Although the research activities for the development of the test is lagging behind of
schedule, it is anticipated that the development work will be completed by the end of the
project period. If the test were introduced to major reference laboratories, significant positive
impact will be expected on optimization of anti-TB pharmaceutical therapy in Zambia.

ST
N

3y Possibility of application of the RDT for livestock TB diagnosis

Though the LAMP-TB RDT is developed as diagnostics for human TB cases, researchers in
UNZA-VET found that the RDT can be utilized for surveillance of livestock TB cases under
the research activities in the framework of J-GRID. The findings have already published as a
scientific paper in a peer-reviewed international journal in 2011, of which lead author was
Zambian researcher of UNZA-VET.
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@ Effects of the construction of BSL-3 laboratory on laboratory function at UTH and infection
control in Zambia

Owing to the concerted efforts from implementers and supporters of the Project,
BSL-3-compliant Container Testing Laboratory, consisting of two compartments, has
constructed at UTH TB Lab, and practical operation for one compartment was commenced
from October 2012, Herewith, it is considered that the laboratory function of UTH TB Lab is
further enhanced. On the other hand, in case of outbreaks of high pathogenic infectious
diseases those are classified as risk group 3, one compartment of the laboratory can be
diverted to the special task. The BSL-3 laboratory is expected to be utilized not only by UTH
but also other stakeholders.

3)  Other Impact

No negative impact attributed to the implementation of the Project was observed as of the
time of the Mid-term Review.

3.5 Sustainability
1)  Political Aspects

After conformation of comparative superiority, the Project is planning to introduce the RDT testing
technique to CDL and TDRC and other eligible laboratories. The MOH is expected to take necessary
procedures by the end and even after the project period and subsequent application of the RDTs as
national standard methods.

Furthermore, the Project is moving their research activities forward in consideration of future
development of diagnostic products. Manufacturing and/or sales that are anticipated to be conducted
after the project period, shall be done in conformity with relevant regulations in Zambia. Thus, the
Project should go through a necessary approval process including law compliance with supports
from relevant authorities of the MOH.

In June 2011, Eiken Chemical Co.. Ltd., a developer of basic LAMP technology, has released a set of
diagnostics for TB complex (trade name: ‘Loopamp”™’) in Japan, consisting of LAMP-based rapid
diagnostic test kit for TB complex and PURE'-based DNA extraction kit. By using the DNA
extraction kit, conventional sputum pre-treatment procedure (INALC-NaOH processing) can be left
out. Entire process from DNA extraction to determination of outcome is accomplished within an
hour or less. The said company is expected to launch efforts for obtaining recommendations from
WHO. Thus, the Project should include Loopamp® into subjects for comparative testing. Besides, it
is anticipated, as of the time of the Mid-term Review, that LAMP reagent of LAMP-TB RDT of the
Project will be freeze-dried for better operability, likewise Loopamp® of Eiken Chemical Co., Ltd.
However, the Project should reinforce efforts to improve sputum pre-treatment procedure, in order to
secure the relevance of the Project by augmenting its competitiveness. On the other hand, Eiken
Chemiical Co., Ltd. and the Foundation for Innovative New Diagnostic (FIND) announced that they
would start field trial for LAMP-based trypanosomiasis diagnostic test in sites across the Democratic
Republic of Congo and Uganda, at the 31st biennial of the International Scientific Council for
Trypanosomiasis Research and Control (ISCTRC), in Bamako, Mali. Since it is strongly suggested
that the diagnostics will compete with LAMP-Tryps RDT of the Project, the Project should monitor
their development status carefully.

' PURE: Procedure for Ultra Rapid Extraction.
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2y Financial Aspects

If the RDTs for TB and trypanosomiasis as well as the drug susceptibility test are expected to be
incorporated into routine diagnostic services in Zambia, the Project should estimate running cost,
such as necessary reagents and consumables, for continuous production of those tests. Moreover,
continuous expenses is accrued for preventive maintenance of BSL-3 laboratory at UTH, the Project
is required to estimate running costs for it as well by the end of the project period, and UTH is
strongly recommended to put the costs into the annual budget request on the basis of the estimate
result.

3) Technical Aspects

A total of 7 Zambian researchers from each research subject (3 from UTH, and 4 from UNZA-VET)
have been dispatched to Japanese research institutes as of the time of the Mid-term Review, and they
are making best use of acquired expertise to the project research activities. The development of
LAMP-based RDT for both TB and Trypanosomiasis was conducted at HU. The UNZA-VET
researchers have acquired the basic knowledge of LAMP method at the training in Japan. and the
necessary research instrument has also been equipped at UNZA-VET. Thus, it is technically possible
for UNZA-VET to develop LAMP-based RDT(s) for other target pathogens by themselves.

In advance of the practical operation of BSL-3 laboratory in October 2012, the Project has provided
a training course on biosafety for BSL-3 laboratory users, mainly targeted at laboratory personnel at
UTH TB Lab. However, the Project is required to start the efforts for long-term optimal utilization of
BSL-3 laboratory by establishing necessary regulations and associated forms and norms such as a
principle, training mechanism for users, monitoring mechanism of SOP compliance, budget analysis
for maintenance and technical transfer of preventive maintenance.

Nevertheless, reagents for LAMP testing and drug susceptibility testing are prepared only at HU as
of the time of the Mid-term Review. Thus, the Project is required to transfer know-how and
necessary manipulation skill of reagent preparation to Zambian counterpart institutes by the end of
project period.

3.6 Conclusion

Though the difference was observed in the progress between research subjects, overall progress of
the project so far has been appropriate. After the Mid-term Review, the Project is recommended to
proceed practicality verification of rapid diagnostic testing methods, drug susceptibility testing
methods, as well as further improvement of maturity of RDTs as manufactured product, in light of
remaining project period of one year. The Project is also recommended to strengthen efforts to
enhance sustainability of Zambian counterparts by handing over necessary tasks such as
procurement of reagents and consumables and by transferring technologies of reagent preparation. In
addition, the Project is recommended to develop necessary regulation and associated forms and
norms, to analyze necessary tasks for maintenance and to transferring techniques of preventive
maintenance, in order to secure the sustainability of and to promote the optimal utilization of BSL-3
laboratory.
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(V)

CHAPTER 5 RECOMMENDATIONS

The Project is recommended to examine comparative superiority of LAMP-based RDT with
existing diagnostic methods such as Loopamp”, GeneXpert” etc. carefully and to reinforce
efforts to improve RDTs (freeze drying LAMP reagents, simplifying sample pre-treatment, etc.)
for better practicality from the perspective of ‘POC testing’.

The MOH is recommended to take necessary procedures by the end and even after the project
period and subsequent application of the RDTs as national standard methods.Also, the Project is
moving their research activities forward in consideration of future development of diagnostic
products. Manufacturing and/or sales, which are anticipated to be conducted after the project
period, shall be done in conformity with relevant regulations in Zambia. Thus, the Project is
recommended to go through a necessary approval process including law compliance with
supports from relevant authorities of the MOH.

If the RDTs for TB and trypanosomiasis as well as the drug susceptibility test are expected to be
incorporated into routine diagnostic services in Zambia, the Project should estimate running cost,
such as necessary reagents and consumables, for continuous production of those tests.

Since there are several important event and activities scheduled by the end of the project period,
such as National TB Prevalence Survey as the duty of TB Lab and comprehensive comparative
superiority study as the research activity of the Project, the continuous commitment of the
laboratory personnel at UTH TB Lab is indispensable to the success of the Project.

The Project is recommended to transfer know-how and necessary manipulation skill of reagent
preparation to UTH TB Lab by the end of project period, since reagents for LAMP testing and
drug susceptibility testing are prepared only at HU as of the time of the Mid-term Review.

Since continuous expenses is accrued for preventive maintenance of BSL-3 laboratory at UTH,
the Project is recommended to estimate running costs for it as well by the end of the project
period. and UTH is strongly recommended to put the costs into the annual budget request on the
basis of the estimate result.

The Project is recommended to start the efforts for long-term optimal utilization of BSL-3
laboratory by establishing necessary regulations and associated forms and norms such as a
principle, training mechanism for users, monitoring mechanism of SOP compliance, budget
analysis for maintenance and technical transfer of preventive maintenance.

The Project is recommended to reinforce efforts to enhance closer coordination amongst
implementers of the Project, as important research activities for conclusive practicality
validation at the Parasitology Unit, UTH are scheduled after the remaining project period.

In case that no potential compound is found by the end of the project period despite that the
planned activities had been completed, the Project is recommended to decide direction of
research activities such as continuation by using external research grant, utilization of
compounds for other target diseases like malaria and so on.
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1) Performance of the Project Activities

APPENDIX

APPENDIX: Performance and Achievements of the Project

Performance of the Project Activities under Outputs is as indicated below.

Qutput 1

Rapid diagnostic tools including drug susceptibility test for tuberculosis are developed as methods for practical use

in laboratories in Zambia.

Activities Performances

1-1.  Colleet specimens from | ®  The Project established a specimen collection system and has been

Zambian tuberculosis patients for collecting sputum and urine from Tb-suspected patients.

genetic analysis of Mycobaclerium | ¢ As of the time of the Mid-term Review, 1,131sputum and 510 urine

strains. qalnplc‘: were corrected.

1-2. I)cw.lop a rap:d E.r..m.l:c ®  Development of a Rapld Dmgnusm Ic‘;l {RD”I} kit for Tb using

diagnostic tool for tuberculosis LAMP method (LAMP-TB RDT) was completed at HU in March

applying LAMP method, 2011 on the basis of genetic information from clinical isolates
ohmmcd from al] over 1hf: wnrld

1-3. Test  the mpld dl.lgnusl.tL L Compdrlson of [ AMP FB RDT wrlh t:)usllng methods 5uc.h as smear

system as a method for practical examination and culture is on going in UTH TB lab. The Project is

use in laboratories in Zambia by planning to use GeneXpert® MTB/RIF as PCR for comparison in

weighing  its  specificity  and sensitivity and specificity. The Project received support from the

sensitivity  against  conventional Institute for Medical Research and Training (IMReT) for the

methods  such  as  microscopic procurement of test cartridges of GeneXpert™ at the direction of the

examination, culture method, PCR director of UTH.

method, ctc. ®  Comparative study of LAMP-TB RDT with GeneXpert® MTB/RIF
is expected to be commenced in November 2012 when the cartridges
are avallablc

] 4 L\mbhsh a dmg qmu,publllw ° Developmcnl of the mclhudolugy ni dru;, \usccpl!blhl} tcmng for

test on the basis of genetic Rifampicin (RFP) and [soniazid (INH) was completed at Hokkaido

information from drug resistant University in June 2011.

strains of Mycobacterium

tuberculosis.

1-5, l)w(.iup the dru;, sus'c,t.pllblllty ®  The drug susceptibility test developed in the Activity 1-4 has not been

test as a method for practical use in introduced in Zambia. This will be introduced in January 2013.

laboratories in Zambia by weighing | ¢ it is anticipated that the BSL-3 Lab will be in full-capacity operation

Hs: sensiivity ‘against conventional after the Mid-term Review; the Project is planning to introduce the

method of culture method. test into UTH Tb-1 ab around January 2013.

I 6 ]nlruduce the rapid dxa(,no':llr. L] The Pro;eu.t is plannmg 10 mtroducu tln, [)mg Su:ﬂ.epnbllm Test into

system and the drug susceptibility participating Th laboratories in the Chest Disease Laboratory (CDL)

test  for tuberculosis on a and the Tropical Diseases Research Centre (TDRC) in May 2013,

r.csua‘rch—_ba‘scd trial to participating | @  And also, it is supposed that the planned activities for the

I.xb_or..ltonc:, for feasibility development of drug susceptibility testing method will be completed

asscssment. by the end of the project perled

1-7. The uscd specimens  and | ®  Collected samples consisting of spulum and urine from Th \u\pu.lt.d

isolated mycobacterial strains are cases and isolated mycobacteria has been stored in -80 °C freezer in

stored for future development of the UTH Thb-Lab.

advanced method. ® Information of those samples, accompanied by the samples, is also

stored in the sample library system for future development of
advanced methods.

ST .X?’ﬁ
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Output 2

A rapid diagnostic tool for trypanosomiasis is developed as a method for practical use in laboratories in Zambia.

Activities

Performances

2-1.  Collect specimens  from
Zambian trypanosomiasis patients
for genetic analysis.

2-2. .chw.Iup a
diagnostic tool for trypanosomiasis
applying LAMP method.

rapid  genetic

2-3. Test the rapid diagnostic tool
as a method for practical use in
laboratories in Zambia by weighing
its specificity and  sensitivity
against conventional methods such
as  microscopic  examination,
isolation method, PCR method, efc.

2-4. Introduce the raptd dngnoqlic

tool for trypanosomissis on a
research-based  trial 1o several
laboratories for feasibility

SSCSsme nl

2-5. The used specimens and | o

isolated trypanosomal strains are
stored for future development of
advanced method.

The Project has been collecting more than 400 blood samples from
trypanosomiasis-suspected human cases.

In addition to that, the Project has collected tsetse fly and blood from
livestock to increase the number of human infective trypanosome
genes and isolates for genetic analyses. This project is focused on
human trypanosomiasis, on the other hand, J-GRID is intended to
analyac trvpanosame mlectmn betwun ]wu ;wcks and wild Iwcs

Development of a RDT or trypanosomiasis using IAMP mcthod
(LAMP-Tryps RDT) was completed at HU and the Obihiro

Unm,rs;w of Agncu lturc and Veterinary Medicine in March 2011.

Compardmt evaluallon 01 developed LAMP-Tryps RDT kit with
existing methods such as microscopic examination, isolation method
and PCR method was completed in March 2012.

Sensitivity of LAMP using RIME primer was several fold higher than
that of LAMP method using SRA primer, and a hundredfold higher
than PCR method using RIME primer. Microscopic examination and
isolation showed equivalent or lower sensitivity than PCR method
using RIME primer. There wasn't significant difference in specificity
between L AMP lr\ ps RDT and the cx:stmg method.

The LAMP-"Ir}ps RDT kit was technically lnlroduccd 10
UNZA-VET and on a research-based trial for its feasibility
assessment as of the time of the Mid-term Review.

Blood samples frnm human and hw stocks as weil as tsetse ﬂles ﬂnd
isolated protozoal strain has been stored in -80 °C freezer in the UTH
Tb-Lab.

Information of those samples, accompanied by the samples, is also
stored in the sample library system for future development of
advanced methods.

Qutput 3

Candidate compounds for non-clinical trials are produced with diversity-oriented synthesis method for

trypanosomiasis.

Activities

Performances

3-1. Plan groups of compounds
with anti-trypanosomal activity by
systematic structural modification
of lead compounds.

The Project completed the first series of structure designing of groups
of compounds with anti-trypanosomal activity by modifving lead
compounds at HU by March 2011.

Aflcma.rd planning hab been commugd according to necessity.




3-2. Construct chemical
for trypanosomiasis by conducting
diversity-oriented synthesis of the
group of compounds in short-step
chemical transformation.

3-3. Establish in  vitro
systems for the evaluation of
activity and safety of the groups of
compounds,

3-4. Evaluate the bl(}ll‘lj:.ll...li activity

and  cytotoxicity  of  novel
compounds in the chemical library
of trypanosome in  vire and
accumulate  the data on  their
structure-activity relationship.

3-5. Identify the final candidate
compound for trypanosomiasis by
testing  mouse  model  with its
activity and safety.

3-6. Develop mass production
system  of the final candidate

compound for trypanosomiasis.

3-7. Select the
compounds lor non-clinical trial in
trypanosomiasis by testing large
animal model (livestock level) with
its activity and safety,

libraries

stud y "

candidate

lcalmg

APPENDIX

Ihc ijccl mmtmctcd chemical Ilhrancc; for the groups af
compounds with potential anti-trypanosomal activity at HU. and is
adding new compound progressively.

As of the time of the Mid-term Review, 77 Artemisinin-derived, 57
Pentamisine-derived and natural products-derived compounds are
registered in the chemical library. A total number of compounds in
the library is more than 300.

The Project is planning to develop the novel compound up to 400 by
the end of the project period.

The Project established in  vitro evaluation systems for
anti-trypanosomal activity and safety of the groups of compounds at
HU.

The Project evaluated in virro biological activity and cytotoxicity of
the novel compounds registered in the chemical library at HU, and
accumulated the data on their structure-activity relationship.

As the result of the efficacy evaluation for more than 300
compounds, the Project founds out 9 compounds with significant in
vitro anti-trypanosomal activity.

As the results from structure-activity relationship analysis for
Artemisinin, cis-cis bonding inside the ring structure is estimated to
be |mp0rlam for 1hc cxh:bmon ol anti-trypanosomal acuv:tv

The efficacy cﬂ!uatmn of dhovc mentioned 9 wrnpoundb using
mouse model of trypanosomiasis demonstrated the life-prolonging
but not saving-effect; hence, the Project hasn’t yet identified
candidate compound for large infected-animal model (livestock level)

Since lh{. ]’I’OJCLT. h'l.bn 1 vet :dmul:cd anpounds with in vivo
efficacy for trypanosomiasis. development of mass production system
ha.';n t got atam.d \t.l

For the same reason wnh lhe Activity 3 6 activity and @afcw testmg
using large animal model hasn’t got started as of the time of the
Mid-term Review.

Output 4

Research systems for the development of rapid diagnostic systems for tuberculosis and trypanosomiasis and

screening of compounds for new drugs for trypanosomiasis are streamlined.

Activities

Performances

4-1. Prepare and revise Standard
Operating Procedure (SOP) in each
research subject.

‘onvene  research gmup
meetings to discuss progress ol the
research, achievements and safety
management quarterly,

SOPs for each LAMP-TB RDT and LAMP-Tryps RDT development
have been prepared and used in Zambian counterpart organization.

SOP for BSL-3 facility at UTH Tb Lab was developed by modifying
the SOP used at ZAMBART BSL-3 Laboratories. The SOP is being
reviewed at the Biosafety Committee in UTH for official approval as
of the time ot thc Mid-term Review.

Quamrl\« :mctlngs have been held ]l times at L’IH I“b-l ab or
UNZA-VET in rotation as of the time of the Mid-term Review. and
progress of the research, achievements and safety management have
been discussed at the meetings.
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4-3. Rescarchers submit monthly | @ Monthiy reports are prepared in cach research group and submitted
rmf’cs" reports to research group every three-month at quarterly meeting for discussion.
caders.

for research operation.

4-4. Prepare annual plan documents | ¢ Apnual plan documents for research operation were prepared after

discussion between Zambian and Japanese side in each research
group, and submitted and approved by the Joint Coordination
Committee (JCC).

2) Achievements of the Outputs

a) Output 1

Achievements of the Objectively Verifiable Indicators (OVIs) for Output | are as indicated below.

[Output 1]

in laboratories in Zambia.

Rapid diagnostic tools including drug suseeptibility test for tubereulosis are developed as methods for practical use

OVis

Achievements

1-1. Rapid diagnostic system for
tuberculosis is introduced on a
research based trial to UTH and
UNZA-VET laboratories by the
year of 20XX.

LAMP-TB RDT, developed at HU, was introduced to UTH Th-Lab in
April 2011: consequently, in November 2011, comparative study with
existing methods for the evaluation of its sensitivity and specificity has
proceeded by using clinical samples.

The Project is planning to conduct a comprehensive comparative study
with existing methods by examining sensitivity, specificity, cost,
usability, operability, etc.: LAMP-TB RDT will be progressively
introduced to other Tb referral laboratories in accordance with the test
results,

Though the OVI 1-1 doesn’t show a clear target vear of fulfillment of
OVIL, it is generally considered to be a relevant achievement as of the
time of the Mid-term Review, in light of current progress.

1-2. Drug susceptibility test
established on the basis of genetic
information is introduced on a
research  based trial to UTH
laboratory by the vear of 20XX.

Development of the methodology of drug susceptibility testing for RFP
and INH was completed at HU in June 2011.

Though the OVI 1-1 doesn’t show a clear target vear of fulfillment of
OVI, it is anticipated that the drug susceptibility test method will be
introduced to other Th referral laboratories in CDL and TDRC in May
2013, since practical operation of BSL-3 Lab was commenced in
October 2012,

b) Output 2

Achievements of the OVIs for Output 2 are as indicated below.

[()ulpul 2]

A rapid diagnostic tool for trypanosomiasis is developed as a method for practical use in laboratories in Zambia.

OVls

Achievements
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2-1. Rapid diagnostic system for
trypanosomiasis is introduced on
a research based trial 1o
UNZA-VET and UTH
laboratories by the year of 20XX.

LAMP-Tryps RDT kit with lower cost has been developed at HU by
March 2011, followed by technical transfer, in terms of operational skill
for the kit, to researchers in UNZA-VET in April 2011.

Evaluation of LAMP-Tryps RDT in its sensitivity and specificity is
being conducted at UNZA-VET. As the evaluation work is over,
technical transfer, in terms of operational skill and knowledge, will be
done at the Parasitology Unit, UTH; consequently, practicality of
LAMP-Tryps RDT for routine testing service will be validated.

Though the OVI 2-1 doesn’t show a clear target yvear of fulfillment of

OVI, it is generally considered to be a relevant achievement as of the
time of the Mid-term Review, in light of current progress,

¢) Output 3

Achievements of the OVIs for Output 3 are as indicated below.

[Output 3]

trypanosomiasis.

Candidate compounds for non-clinical trials are produced with diversity-oriented synthesis method for

OVIs

Achievements

3-1. Chemical library for group of
lead compounds with
anti-trypanosomal  activity  is
constructed by the vear of 20XX.

As of the time of the Mid-term Review, 77 Artemisinin-derived, 57
Pentamisine-derived and natural products-derived compounds are
registered in the chemical library. A total number of compounds in the
library is more than 300.

The Project is planning to develop the novel compound up to 400 by
the end of the project period.

3-2. Candidate compound for
non-¢linical trial against
trypanosomiasis is identified by
the year of 20XX.

As of the time of the Mid-term Review, no compound with significant
efficacy and safety hasn’t been found in in vivo testing.

Though the OVI 3-2 doesn’t show a clear target year of fulfillment of
OVI, it is strongly suggested, in consideration of remaining project
period, that the Project should accelerate the research activities under
Output 3.

d) Output 4

Achievements of the OVIs for Output 4 are as indicated below.

[Output 4]

Research systems for the development of rapid diagnostic systems for tuberculosis and trypanosomiasis and

screening of compounds for new drugs for trypanosomiasis are streamlined.
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OVls

Achievements

is made and revised.

4-1. SOP in each research subject | @

SOPs for each LAMP-TB RDT and LAMP-Tryps RDT development
have been prepared and used in Zambian counterpart organization.

SOP for BSL-3 facility at UTH Tb Lab was developed by modifving
the SOP used at ZAMBART BSL-3 Laboratories. The SOP is being
reviewed at the Biosafety Committee in UTH for official approval as of
the time of the Mid-term Review.

held quarterly.

4-2. Research group meetings are | @

Quarterly meetings have been held 11 times at UTH Tb-Lab or
UNZA-VET in rotation as of the time of the Mid-term Review, and
progress of the research, achievements and safety management have
been discussed at the meetings.

made by researchers,

4-3. Monthly progress report is | @

Monthly reports are prepared in each rescarch group and submitted
every three-month at quarterly meeting for discussion.

research operation are prepared
collaboratively.

4-4. Annual plan documents for | @

Annual plan documents for research operation were prepared after
discussion between Zambian and Japanese side in each research group.
and submitted and approved by JCC.

3) Achievements of the Project Purpose

Achievements of the OVIs for Project Purpose are as indicated below.

[Project Purpose]

with Japanese research institutes.

Rescarch and development capacity of Zambian research institutes for rapid diagnostic tools and screening of

candidate compounds for new drugs for trypanosomiasis are improved through collaborative research activities

OVls

Achievements

1. Feasibilities of rapid diagnostic test
kits  for tuberculosis  and
trvpanosomiasis are confirmed.

® Development of basic technologies for LAMP-TB RDT and

LAMP-Tryps RDT has completed at HU. As of the Mid-term
Review, comparative studies with existing diagnostic methods are
being conducted at Zambian counterpart organizations.

2. Candidate
non-clinical trial
trypanosomiasis are produced.

compound for
against

® In order to determine final candidate compound(s) for non-clinical

trial. reproducibility assessment by using infected mice and
consequent efficacy and safety assessment by using large infected
animal should be conducted at UNZA-VET: however. no
compound with significant efficacy and safety hasn’t been found in
in vive testing as of the time of the Mid-term Review.
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