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Summary of Terminal Evaluation

L. Outline of the Project

Country:Federative Republic of Brazil

Project title:The Project for New Diagnostic Approaches in
the Management of Fungal Infections in AIDS and Other

Immunocompromised Patients

Issue/Sector:Health-HIV/AIDS

Cooperation scheme:SATREPS

Division in charge:Health Division 4, Health

Group 2, Human Development Department

Total cost:Approximately 160 million Japanese yen

Period of (R/D) : April 1, 2010 - Partner Country’s Implementing Organization:Faculty
Cooperation | March 31, 2013 (3 years and | of Medical Sciences, State University of Campinas
0 month) (UNICAMP), and University Hospital (Hospital de Clinicas)
of UNICAMP

Supporting Organization in Japan:Medical Mycology
Research Center (MMRC), Chiba University, Toyama
University, and Japan Science and Technology Agency (JST)

Related Cooperation:Nil.

1. Background of the Project

The Federative Republic of Brazil stated access to medicine for HIV/AIDS treatment is citizen’s rights, and
implemented a comprehensive measure such as an innovative policy launched in 1996 to guarantee the free
Antiretroviral (ARV) drugs under “National AIDS/STD Control Program”. This policy leaded to control the
number of HIV-positive persons less than international organizations’ expectation and played a pioneering
role in the HIV/AIDS treatment. However, decline of the fatality of opportunistic infection disease such as
immunosuppressed disease patients and more improvement of their Quality of Life (QOL) are still continual
critical issues. Thus, it is necessary for life extension of HIV/AIDS patients and improvement of their QOL
to implement research for the development of the new way of identification, diagnosis and treatment such
as fungal infections and combination medicine therapy.

Therefore, the Government of Brazil requested the Government of Japan to enhance research capacity
for diagnosis and treatment fungal infection through collaborative research activities as a project under the
scheme of Science and Technology (JST). In April, 2012The Faculty of Medical Sciences of UNICAMP,
and Medical Mycology Research Center (MMRC) of Chiba University started the Project with a three-year
cooperation period.

JICA dispatched the Terminal Evaluation Mission for verification of the project achievement and

evaluation of the Project before the project is terminated in 2013 March.

2. Project Overview
(1) Project Purpose
Research capacity for diagnosis and treatment of fungal infections is mutually enhanced through

collaborative research activities between Chiba University and State University of Campinas.
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(2) Outputs
Output 1: Present condition of fungal infections in Brazil among immunocompromised patients is
epidemiologically elucidated for the better antifungal treatment as well as research for fungal infections.
Output 2: Practicabilities of rapid diagnostic methods for fungal infections and identification methods for

pathogenic fungal strains, which are defined in the Project, are verified in Brazil.

(3) Inputs

Japanese side: Total Cost Approximately 160 million Japanese yen
Long-term Experts 1 Experts (30.40M/M) Equipmen Approximately 30 million Japanese Yen
Experts 9 Experts (21.44M/M) Local cost  Approximately 13 million Japanese Yen
Trainees received 8 Trainees

Brazilian side: Total Cost R$185.200,00 Reais
Counterparts (C/Ps) 19 CPs
Provision of office space Local Cost R$185.200,00 Reais

II. Evaluation Team

Members of | Dr. Yusuke Fukuda Team Leader Executive Technical Advisor to the
Evaluation Director General, Human Development
Team Department, JICA
Ms. Tomomi Yamada Cooperation Planning Staff, Health Division 4, Human
(Note) The sign Development Department, JICA
of **”indicates | Nfr Akira Ogasawara Evaluation & Analysis ~ Consultant, VSOC Co., Ltd.
@ member as an Mr. Masayuki Sato*  Science and Principal Researcher, Research
observer. technology Planning Partnership for Sustainable Development
and Evaluation Division, JST
Mr. Ken Kawabata*  Science and Chief, Research Partnership for
technology Planning Sustainable Development Division, JST
and Evaluation
Dr. Takeshi Kurata*  Science and International University of Health and
technology Planning Welfare, Shioya Hospital
and Evaluation
Period of 2012/ 11/21~12/5 Type of Evaluation: Terminal Evaluation
Evaluation

II1. Results of Evaluation

3.1. Measurement of Results
(1) Prospects of the project purpose
- According to the results of fulfillment of the objectively verifiable indicators and interview with
stakeholders, it seems that the project purpose will be achieved by the termination of the Project.
- (Indicator 1) The Project has established a rapid identification methods for fungi strains based on the latest
classification system of Fusarium spp. adopted during the implementation period. (Real-time PCR and
DNA sequencing) -Also, a new identification method for Fusarium diseases by using LAMP method has

been established. The method is especially in the stage of examining its effectiveness.
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- (Indicator 2) A total of 19 papers were published and one paper is in press (as of September 2012) in
science journals with peer-review. In addition, four papers are being prepared for submitting to science
journals. Eight postgraduate students (three PhD, five MSc) are participating in the Project. One PhD
thesis is completed. A total of more than 6 (six) research papers are published.

- According to the results of interview with Japanese experts and CPs, research capacities of CPs have been
improved with regards to research techniques/skills, academic paper writing, logical structure of papers,
etc.

(2) Output 1

- Output 1 has been produced at a sufficient level at the time of the evaluation in spite of some delays in
procurement of machinery and equipment in 2010. According to the results of fulfillment of the objectively
verifiable indicator and interview with stakeholders, it seems that Output 1 will be achieved.

- (Indicator 1-1) The Project gathered and isolated 479 pathogenic fungal strains from documented fungal
infections of AIDS and other immunocompromised patients. As a result of discussions between Brazilian
and Japanese sides on preservation methods, the Brazilian side determined to store them in sample tubes
in the form of freeze-preservation, on the other hand, Medical Mycology Research Center (MMRC), Chiba
University determined to store them semipermanently in the form of evacuated ampule preservation.
Furthermore, both institutions determined to analyze the isolated strains through identification based on
the results of morphological, and physiological and biochemical analyses on pathogenic fungal strains;
genotype identification based on ribosome and housekeeping genes analysis for detailed information of
fungal strains; and implementation of more correct and acute drug susceptibility tests.

- Integrated all the research results together, the Project successfully is making sufficient progress in
reorganizing the relevant data on the pathogenic fungal strains including relevance among fungal strains
isolated from patients, infected sites, immune status condition of patients so as to make the data available
to the relevant medical doctors and researchers. The data is about to be open to the public.

(3) Output 2

- Output 2 has been produced at a sufficient level at the time of the evaluation in spite of some delays in
procurement of machinery and equipment in 2010. According to the results of fulfillment of the objectively
verifiable indicators and interview with stakeholders, it seems that Output 2 will be achieved.

- (Indicator 2-1) Basic studies for the establishment of DNA microarray, real-time PCR method and LAMP
method were completed. Also, Brazilian side is able to finish identifying fungal strains by DNA microarray,
real-time PCR method and LAMP method on the basic studies without any support from Japanese experts.

- (Indicator 2-2) Practicabilities of DNA microarray, B-glucan determination, Real-time PCR method and
LAMP method are confirmed through an appropriate technical transfer such as DNA chip technology to
contain a peculiarly Brazil microorganism responsible for fungal infections.

- (Indicator 2-3) The Project has started to formulate and edit manuals in Portuguese on DNA microarray,
B-glucan determination, real-time PCR method, antifungal susceptibility testing and LAMP method.
Currently, the drafts are being formulated and the Project is obtaining the copyright permission for
manuals materials including pictures, charts and tables by the end of the project. Obtaining the copyright

permission is taking more time than expected.




3.2. Summary of Review Results
(1) Relevance

- The relevance of the Project is high with regards to National development strategy (PAC2), National AIDS
Program, consistency with the Japanese aid policy/strategy, needs of target group and necessity.

- The Project is highly consistent with a purpose of the National AIDS Program (i) increase usage of
prevention, care and treatment services by highly vulnerable groups since developed diagnosis and
treatment promoted by the Project is one of the premises.

- In particular, AIDS epidemic in Brazil in recent years causes increased number of patients with fungal
infections. Under such a circumstance, rapid and simple identification methods for fungi causing mycoses

are needed for rapid and effective treatment.

(2) Effectiveness

The effectiveness of the Project is relatively high.

- The perspective of achievement of the project purpose is judged to be high since the objectively verifiable
indicators have been fulfilled appropriately and based on results of interview with CPs and Japanese
experts.

- Logical sequence of the causal relationships between Outputs and the Project Purpose is strong enough
since (i) epidemiological elucidation of fungal infections and (ii) practicabilities of rapid diagnostic
methods for fungal infections and identification methods for pathogenic fungal strains is indispensable to

enhanced capacities for diagnosis and treatment of fungal infections.

(3) Efficiency

The efficiency of the Project is relatively high.

- With regards to quality and quantity, input from the Japanese side such as Japanese experts, provided
equipment, and training in Japan are appropriate.

- With regards to timing of inputs, procurement of real-time PCR, equipment for minimum inhibitory
concentration (MIC), photometer for determination of B-glucan concentration, DNA microarray spotter
was delayed due to delayed procurement procedures which inhibited smooth implementation of project
activities such as transfer of technologies to some extent.

- On the other hand, Brazilian side provides spacious office space to Japanese experts, which realizes
smooth communication and interaction among the Project. In addition to that, the Brazilian side attempts
to improve the efficiency of the molecular epidemiology and infectious disease laboratory at UNICAMP
by renovating its facilities with R$65,000 from research funding scheme in the university.

- Project activities utilizing project inputs have produced Outputs sufficiently in spite of some delays in
procurement of the machinery. It is evaluated that the Project has been operated relatively smoothly by CPs

with collaboration of the Japanese experts.

(4) Impact

The impact of the Project is relatively high and some positive impacts have been observed.

- Impact to the overall goal of the Project is not set based on the scheme of SATREPS. However, it is
expected for the UNICAMP as one of the leading research institutions on fungal infections to extend a new
medical research technologies and the knowledge obtained by the Project to other Portuguese-speaking
countries after the Project completion.
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*Impact to Faculty of Medical Sciences, UNICAMP

- The Brazilian side is preparing “Process Work Manual of Protocol of Use of Antimicrobial Agents,” which
was not scheduled in PDM and PO in response to their practical necessity stimulated by a series of project
activities with Japanese experts.

- DNA microarray technologies have been developed by the Project so that they may be expected to apply
the technologies for other research areas including virus and bacteria.

+ Impact to researchers (CPs)

- Some CPs who have adopted multicultural communication skills through co-research activities with
Japanese experts attempt to expand research target area to other areas in Brazil and other countries.

<Negative impact >

- No negative impact has been observed and indicated by the project stakeholders.

(5) Sustainability

The sustainability of the Project is relatively high.

- There are 19 CPs who have assigned to the Project activities including Professor of Infectious Diseases
(Project Director) and Associate Professor of Infectious Diseases (Project Manager) of Internal Medicine
Department and Assistant Professor (Project Co-Manager) of Clinical Pathology Department and 16
researchers. The implementation structure will be maintained.

- Especially, through intensive discussions between the Japanese and Brazilian sides since October 2010,
the Brazilian side succeeded in acquiring R$65,000 from research funding scheme in the university) for
renovation of the molecular epidemiology and infectious disease laboratory at Faculty of Medical Sciences
of UNICAMP, which is highly evaluated as a concrete case indicating financial sustainability of the Project.

- The technologies adopted by CPs have been utilized according to the results of interviews and direct

observations by the Team. The CPs appropriately maintains machinery and equipment provided by JICA.

3.3. Factors that promoted realization of effects
(1) Factors concerning to Planning
- Logical sequence of the causal relationships between Outputs and the Project Purpose is strong enough
since (i) epidemiological elucidation of fungal infections and (ii) practicabilities of rapid diagnostic
methods for fungal infections and identification methods for pathogenic fungal strains is indispensable to
enhanced capacities for diagnosis and treatment of fungal infections. This well-designed Project promotes
realization of effects.

(2) Factors concerning to the Implementation Process
- Establishing research platform at the initial stage of project implementation including (i) physical factors
and (i1) human resource factors brought about the project outcomes.
- Under the initiative of Project Director, Chief Advisor and Coordinator, voluntary activities such as
meeting and sharing information and ideas promote the smooth communication. It leads to the smooth

project implementation.

3.4. Factors that impeded realization of effects
(1) Factors concerning to Planning
- None.
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(2) Factors concerning to the Implementation Process
- Clearing copyrights for completing manuals/guidelines on the adopted medical technologies could be an
inhibiting factor.

3.5. Conclusion

- The Project has produced its Outputs at a sufficient level and the project purpose will be achieved through
the active implementation by the Japanese experts, CPs along with UNICAMP. Consequently, the capacities
of young researchers for research techniques and skills have been enhanced. Active interactions and bilateral
collaboration between Brazil and Japan is highly expected.

- Furthermore, the Project is evaluated to be relatively high or high with regards to each five evaluation
criteria. In particular, the Brazilian side is formulating a manual, “Protocol of Use of Antimicrobial Agents,”
which is evaluated as one of the positive impacts.

3.6. Recommendations
(1) Completion of manuals/guideline
(i) Completion of manuals
During the project implementation period, the Brazilian side needs to consider completing Portuguese
manuals in progress on DNA microarray, LAMP method, B-glucan, antifungal susceptibility testing and
real-time PCR during the project implementation period.
(i1) Efforts to formulate guideline
The Brazilian side needs to continue intensive efforts to complete “Process Work Manual of Protocol of
Use of Antimicrobial Agents,” as they have done, developing the dissemination structure of the hospital
within Brazil and to Portuguese-speaking African countries.

(2) Direction to Become one of the Leading Research Institutions on Fungal Infections
UNICAMP needs to consider taking the following concrete measures to become one of the leading
research institutions on fungal infections.
(i) Formulation of action plan
(i1) Continuity of co-research activities

(ii1) Possible applications of basic and practical research

3.7. Lessons Learned
(1) Early Establishment of Research Platform

The Project obviously indicates that it is indispensable for a scientific research-focused project to establish
research platform at the initial stage of project implementation including (i) physical factors (machinery,
facility, office environment, etc.) and (ii) human resource factors (communication, faithfulness to project
activities, harmonized teamwork among CPs and experts). The following points have been checked:
(i) Establishment of trust among project members
(i1) Promotion of CPs’ initiative, eagerness and sense of responsibility
(ii1) Smooth communication among project members

(iv) Technically appropriate procurement of machinery and equipment
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(2) Obtaining Copyright Permission
The Project attempts to obtain copyright permissions of textbook materials (photos, tables, etc.) from the
relevant organizations and private companies after it completed the drafts of textbooks on the technologies
to be adopted. The Project is taking much more time and procedures than expected. The case obviously
indicates that development projects need to formulate plan of operation (PO), taking into account of a
sufficient period of project implementation for obtaining copyright permissions if projects include project
activities of formulating textbooks, manuals or guidelines.

3.8. Follow-up Situation

None.

X1v




1R T IREREn O REEE

1—1 AEDCEM

TTUT AV TROSVANOEZWZ ST 7 UV ERE (LT, (77 20) L3d) T
Db MoEARL T 4V A (Human Immunodeficiency Virus : HIV) BEPEE (15 ~ 49 %) 13X 0.6% T
bV HBPERRZHER L T 228, 188,000 HAD AR ZHES D7 T VBV TiE HIV it
BFOFERKZELTIBAANICHLDEY, ZOEIE, 7T AVIDO3IFOLICHET D EVbh
TWo, 72, HIVERITE MuEERE2Mmbl+2 206, BEREMEZIZILO L T5E< D
AfREEZ S S I L, = ZBFIZBIT D E LR ZHERT 2130, BEDOAIEDE
(Quality of Life : QOL) X F DO FE/2HRK L 72> T\ 5%,

ORI BRRRERE R, 77 VVBAIT DA EIC K U CEEEYE O FHEE, B
fE DR Z W, BTN 72 S K D RIREE O R EL 414%) TR GYIEMFFE I B D #2, HIV
BitE 2 Hls & L7 i A B ORGLE E° QOL M) BICE T 2 LR EZ i+ 5 Z &1
b, OBREORZEEM D EITEH LoD, 77 VAl E OILEFIEIC L 2T OB% - m%%ﬁb
WHIROERZB LU T, DREORFHIF M EE E b, 77 VVOREEREZHE S v —
7 A K% (State University of Campinas : UNICAMP) OHFZERHRE N &2 X5 Z L2 HAWE L
N7 e Y 27 NOFEMEEGE L, JAUSk UMNZATEE NE B IR QICA) 1%
[ 1 BR OB A R o s [ BR B S B2 7R 195 /7 | (Science and Technology Research Partnership for Sustainable
Development : SATREPS) D ##l 7~ D F. UNICAMP % 7' 7 ¥ VAW R B 0 7 o Z — 78— |
(Counterpart : C/P) HEPH. TIERZFZ AAMMIIEHEE & LT 2010 424 A6 3FEMDTET, 7
7 VNV ESEFIE TAIDS B L OZ Oy A2 BE I 1T 28 B2 BiEIC KX 2 HEE R 7
nYxs b (LR, IAYwycr b LFET) ZBHLA LT,

2013 4= 3 H o I T 282, AR, U T2 B E L7 TRRE A 2 i+ 25,

l#

<& T IR R AR o0 B A >
(1) 2010F4 A7 vy =27 FaBltalL, vy =2 MIFAKY 6 WHRBRE L o722
b, Yy FORANER, IHBFEE. S OERE Z RS 5,

(2) FHHSIHE (FUPE, A, DM, A 280 b R OBLEDD L 2 —&1T0,
Fu vz OEMICHEERIELTOAIRESER, %R & R T 5,

(3) MNZATBOE AR BN = B (Japan Science and Technology Agency : JST) 7> & ﬂ‘j‘ﬂj“—/*\*—
OFHEHB OB - B Hh 5T, BAERNBLENbARTn Y =7 FORRER ERBEIZONT
FEAR 215 D

(4) IEOREEEEA T, KV 7n Y=y MR TRY M~ SRELE L, SR
XS RIZHOWTRETT 2,

(5) #&THFRHERS R 2 i EICRD £L 0D,



1—2 FHEAEERK
FEE B ORERRIZLL T D LB TH D,

FHY S5 K 4 AT & £:1i
- JICA AHIBHZEES | 2012411 H 26 H~12 H 5 H
S 5 it} o
Ll B Sk T (Fifh : 11 A 26 H~12 H 3 H)
2012 4F 11 A 26 H~12 H 4 H
JICA A [HBHZEED .
A ] xpl&kix, BIRAE~BH), 12 s
W 4 1 (L R 5 5 DU S M| &frx . BIFHAE ~BH) A 8 HifE

(B 11 A 26 H~12 A 4 H)

X &4k vsoc 2012411 H21 H~12 A5 H
= T VAN (BiHh - 11 H 22 H~12 A3 H)

RSP | AV e

ISTIZE DUTHRERN A7 — =& LTRAT L, SHFHA D JICA SFME L. [E I [F
FERNAIZE T 2 B BT OB ELS 5 OB E #1572,

FH 2 3% K 4 r g o
AT IST HrEk AR E s 1% | 2012 4F 11 A 26 H~ 12 A 6 H
S| 2 A 2 - . AR R R | PR ~
2;&m+u [ e (i :11 726 A~12 A 3 A)
j‘j‘ﬁ:b—/\‘“— S 2 < .

B - | I JST HiERBUBTRIEEIBR 1 0= | 2012 4F 11 H 26 H~ 12 H 6 H
. ' I (B :11 H 26 A~12 4 3 H)
AFAif

AT E E ORIk SRR | 20124211 A 28 B~ 12 A 3 H
S ’,§‘§ o | A - SAN )= b n ~
zgfwh+u L ES€P3 (Bith 11 29 H~12 A1 H)

1—3 EfA&EHRE
BHIGHA X 2012 4 11 H 21 H (k) 7225 20124E 12 H5 H (k) £ TOMIM THEE ST,

1—4 RAEOAHE
1—4—1 E2HFHAEEEEER-- 7 XY WNEFHE
(1) E7#FEEA
1) FEREMER &L FEhE 7 v 2D
OQHEAK - 7PV ERNGTOHERAN, 7o =7 FOFEIERK, 7oy hoE, 7
nYx/ NBEOEMRESVEHER LT,
@7uv=r bOFEFT, EMFE (BARMMESE) KOCP (77 PVAIFER) 12X
% B EFHEC i - T, YR iEE S i S - E R LTz,

2) ¥l 5 HHH I & %R

ERLD THERINTZTr Y =7 FOERBEOERT 2 ERIZHONT, LLFDE52D
B ([RHl 5 THE 1) 2 6aHli 21T - 7.
OP7315 7Y FODILTWLIHR (Fey=7 FEIE) B ZED=—



ZEBLTWD 2, MEEEAARUOBR L OBRAMEIH LN

fid 5 1

@A E BRA T U RNT Y FPOEKE - FEEEREDOI X, TuY =7 FEEOE
RRIARZR D, o, Tny =7 P AREREEE T 2ERITH D0
il D 1R

EFES i TR 2 bOax M EROBRIZER L, BIRAANTIEH S

NTWDE0, HDHWIE, DR A,

DA N7 b 7y PEBICELY OIS, RIIE - BHEARNR OB M sh R
ZH DB, THIL TR E - ADWR - BEE T,

OFritk a7 PR TLTS, YrY = FTRBLLESRDFRIND
FIAZ [ 9 B,

3) WA (b
LRI 5 H A K DFHEAE R AZ T T, ey =7 FOREHIEEZTT o7

4) HEN R ORE

O EREMMICESE, 7o Y=y bOBRIBEICH L. BERHE£IT- 12,

@ LFfEmiIc o, MOBEE T n Y= FRORBMEND FEDT R Y =7 FDF
- TERRICB B 5 E Mz R £ L0,

(2) 1E#H - 7 — X UL S Ik
1) SCHRE BFHH A
BEAFDSCHR - 5 HE e & (Fhakae 98k (Record of Discussions : R/D) , 3£ it 5 ) |
Ty NPERLIZER 2 END LB IEREIE LT,

2) ERFEICK DA
HANEMZEZ AR O 5 2 B, KW ZE, CIP IZEU L, [ BIE 21T~ 72,

3) A A 2—iE

%W%LPWEV»%@%»—?%VN—MNFfmylab%ﬁ%’4y&ﬁn—
FHEL, 7oy 7 FEE FEH 7o AR S ICETOER - T —Z DINE - BEAZ{T-
77

1—4—2 ARG
ASEIORK THRHEREEIZ. BARE T T O AREE THMMRAE CTCH -7, 77 VLl
DFE A > N—X, UFTDO LB THD,



7T VAT — A
H R K 4 AT &

Professor of Infectious Diseases, Internal Medicine

Team Leader | Dr. Maria Luiza Moretti,
Department, UNICAMP

Assistant Professor of Infectious Diseases, Internal Medicine

Member Dr. Plinio Trabasso
Department, UNICAMP
i ) Assistant Professor, Clinical Pathology Department,
Member Dr. Angélica Schreiber
UNICAMP
) Assistant Professor of Infectious Diseases, Internal Medicine
Member Dr. Mariangela R.Resende

Department, UNICAMP

1—4—3 KTERFHMEERE EOREER

SATREPS % JST K OV JICA 734 U CREli 217 5 .

JST X ERFR L ER AR R 10 - 2 [E B L RS O R, BHRER K ED M EOBLEN G B AR
ENEOMHFEZ 5D - EELFEF 2RO 21T 9 o

JCAIF v Yoy MEFEREHO—BRE LT, FREREZZILIC O FHEBEMIE 2 L LIt
[f]C ODA F¥ & L CTHFEICK T 2 AMER., #8158k OB F R 2%t - 5 H Bk O B 2
LOFMZFE T 5, (F¥ /" T 4 T a_Xuy AN Tyl FOIE~DA X
7 b, Rtk 2RO E T 5,)

JICA, ST I1X, T Z ek RA Y £ Lo, FHiIEELART 5,



2w Yudzl bOME

2—1 7oz ) rEROES

WA, DREORFHNZTEH Lo MERHEREICET 2 HER oM rmE D & &
HiZ, AARENTH B ZHEMICBET 242 05 b-CR FHMT I BT 2 BUF B #8283 (Official
Development Assistance : ODA) {&H DO MLEME: « HEMEN RO TE o, 2O X9 R L= 1T,
2008 FFHE L 0 THIERBUBGRR IS Sl 3 2 B2 iv iy /1) FENFR SNz, K7y =7 MI,
BRBE « TRV X — B R OUEYME 21X U &3 2 MBREURERE I3 L, DA E OB ) %
AL, BAZE BE & ILFE CTEINOBS - ICHH LW AR OE G288 U T, b EOBFEI
S ke bz, & EEMOMEEN M EE2 XL Z 2 BNE LTS, £, A7ry =7 K
I, SCEENFAA . IST. S E4E . JICA O AN EET 2O TH Y . EW TOMNFIEEEIL IST
DTV, BIgE EENICH T2 BT ICAICLVITH > Z LTV D,

TTUT AV THROBEWVWANEZRNZ D7 7P TOHIV BER (15 ~495%) 1206% TH
D HERAIIR R 2 HERF L TV DA, 145 8,000 5 AD AR ZHET ST T VB W TIE HIV Bt
DEFRLELTTBHAICHLDIFY, 20T, 77T AV HIDO3HO LITHET S L vbiT
W5, Fio, HIV R T E SRR IIET 5 2 2D, HERME 2 IE LD ETEED
AR REYYEZF| S L, =4 XBFITB T D E DR EHERT 51F0, BEHE D QOL KT
DERFR 7o TUWN D,

DINDHBURO T, 77 VNV THE T2 XEZFT 07T 5] IZBWT, A XBENEEIEA~T
78 AT HZEIIEROENTHD E L, BEICHLTH L hr A L x3 (ARV) % LS
T5H LW BRI A 1996 (EICHTHH L TW5, £l 707 T 2B 0Tk, MRYYE
(Sexually Transmitted Diseases : STD) Z (XU ® & L7=, HIVIEGIZ K& g% 5.2 5 HIV LSt
DAY ATRE~OFIEHFERINTEHBY, AfFENRIRNERINATND, EORE, HIV
b5 P B X E BRBE BT K 2 Pl 0 5L TSl S 41, HIVIAIDS %F 3K O S BRI 7 5 E & 57
LTW5, L2LARRG, BEBYIEZIZ LD &35 A LBRYIEIC X D EEKOMKRE., Fi
XA O QOL BB 1Kk, MELE > TWD, LER-> T, oA XEE DL & QOL Dk~
DGO T, JRKEE O R EESE FHEYE DOBWiE & O BEBREILEOBFRE., K OERHAI6FH
WL & OFHIRRIEREICE T 2RO ERBRD T\ D,

DINDHEROTF, 77000 bREICKH LT THHEMFEAIC LD HIVIAIDS K OV A~ 42 5
BT DM B - HEEYE~ RV A b (BEEERAT) ) NEFESN, 2. BAMNRZE
WM CH D TERFE LV IST IS LGN S, Bt 4 BRIIC L 2 RIFEHEORE R, 2010
FERMELE L THRIRENDICE ST,

A7 v=zs hTlH, TERFEEHEZSNILE Y ¥ — & UNICAMP EXEEHN, 77 DT
% FLE R GE O P, HEREGE ORGERZ W, 86 T 72 S X 2 WIREE O R EICHR D

! UNAIDS, 2008

FELTE MRBREICHIET BRI N BN Lo T &R 2 SN D YRR, TEERIE HIV BROL R LT HA R LI LD
G T OB B SIC KD REIE TIRIE TS 2720 HIV BIEROENT 7 ) B E O K5 2B E EE DR 69,
VLA TIRIR RIS e ORI B8 D HEARRL BN D OHIN DI LW JEEENIZ IV C b R E BUIBIIME 2 & 0 . AR T2 700
YIEL R0 DD b 5, REMREFEBYYE L L QL HFEEENBEOME R L& L E D5 AfER & ORIEVERREIEN & 5 03 K.
fili DB ZR & OIS £ TR STIEMEEE T —MRICER LR oA RBEFLEZL 6N 27 V7 bay 7 A0E, AR
FIZHONDT ALV AIE, DB, 7Y U NERUEAHEER SR 5,

[N



TR RYYEMF ZEICH D L Ax, HIV BtEE 2 ol & L7 Rl o YL FE° QOL 7] R IZE
LA R A ERMT 22 12k, DREOBRFEN I ZIEH Lo, 77 Uil & o [E b
IC X DEMOBAZ - IEHH LWMROESZE8C T, bBREORZEREI DM EEEbic, 7
UNOEEEE A2 S UNICAMP OfFZERREE 1m L2 X5 Z L 2 HRE LT 5,

NG e

2—2 7oy +EH

2—2—1 Fuad=xr NERIKH

A7vvxr ML, THERFAAREICIGT 2R 280 ) FEICLVEBSNDIEOTH
Do K7mvxr ME, BFRIE EE~OEWH I Z FEMT 25 JICA &, KFEFEENPFAHEE~D
e ARICB L, A2 AT 2 IST B I L CHEE(E2FEMT 5, 77205, JCA IZAHI
BB CH D THERFLEREZMEL L ¥ — L RATHINH I 7 ey s " 2Ei L, 77 VAl
C/IP BB Td& % UNICAMP E I OREI B - HEHET 5, — 7, IST X TERF~MEE % 5
g LTHET S, 77 VVENTRERIEEIRE 7o S22 Tk JICA 7% ODA it /1 7
nYxZ NEBOMMAIEBWTLEL, 77 VVERNUS (BARENARE) THRERIFEEIC
DUWNTITIST BEFEFEE & L TR T 5,

Science and Technology Research Partnership
for Sustainable Development

MEXT=JST

Collaboration

—_Support _— . Research

| Chiba
| Universit
G y

Research
Partnership

| |

Reinforcement of capacity in Brazil to contribute actively to~
solutions in global issues

MEXT: Ministry of Education, Culture, Sports, Science and Technology MOFA: Ministry of Foreign Affairs
JST: Japan Science and Technology Agency JICA: Japan International Cooperation Agency
R&D: Research and Development UNICAMP: State University of Campinas

M2—-1 7R Y FEEAFIBRZE




2—2—2 HEREENE

AT BV x 7 FTHRD HFEMENFIIUTOLEY TH D,

(1) 7T VNTOxA XBEHEROZ OMORENEBA IS D HEEIEE T O]
(2) FLHIEUIE O Rl 72 I I S OV SRR EL B K o0 () 78 1 0D 5 F Ak oD Tl R

2—-92—3 FuYxs M
Tavel NOMBEIZUTOERBY,

(1) vvy=7 4
LA« AIDS BFE K OZ O R EBHE T T 2 A Z WA & 5 BREXKR T
EZEZA
HILA4 TR The project for new diagnostic approaches in the management of fungal infections in

AIDS and other immunocompromised patients
MM EREMEL I E A, RUEEHFEROLHNOER,

(2) B/ HIH
2010454 A 1 H~ 201343 H 31 H (34E[)

3) FEV=s YA bR
PG aSLA = F ARFEE Y 8y wih o e = A

4) 7vv=7 FEEEEE - BIEE
Tuavxl ke TY¥ A2 -~ U v 27 A (Project Design Matrix : PDM) (ffB&EEF2) K&
', PDM (298 > THERE S 72 1&EhEH# (Plan of Operation : PO) (ff@& kI 3) D LBV,



B3R EROERE L FE T o' R

3—1 EHEDOERE
3—1—1 #A
HARM, 77 OB NILLTOELD,
(1) BHARMOEA
1) AARANFEMFE
14 OEMHEMSE (EHFIEE) 282010 4 10 A OIREFBLURA T 0 Y = 7 MMCELE
SINTEBY, AHTRADEMEN, T4 %2 U AR (Deoxyribonucleic Acid : DNA)
A 7aT LA, VT AR A AR 2T —PHESE (Polymerase Chain Reaction :
PCR) . 5 #1& . LAMP® (Loop-Mediated Isothermal Amplification) 7. DNA i F&Fid 5117k & |
AR O OICATn Y =7 MW Lz, SMZEOIREOFHEM oW T, T
BER 4 IREEMED 2 ) B,
2) ARHEMHE
HARDTERFZIZBWN T AR T6LDCIPBDNA~ A 7 a7 LA 5 SRANRZ MR,
U7 /v% A 2PCR, LAMP i%, DNA HEERAIEICRE T 5 8 B O ARHHHE 2 525 L T
Do FEMZOWTIR, T REE S RTHE ] S/
3) fh5HA
JICA ik 5.4 kF D & 31481 2,304 757 5,340 [ & 17 7 3,106.00 L 7 /L (4T 2,985 77 760
M°) Thot, KEHOUGHEMITHAICHEOTHRESNS, U7 A% A L PCR, MIC
WEg, B-7Any  BIER, MIAREREZ R T RCOBMITEGF— At X b
PSR, MM OB FESHOHEUICERISNTWD, EEMOREa A ORI
Eix MY EER 6 L5 Y A~ LB,
4) HARMOa—H /a3 X NEHE
HAMNEAFT1,307 531830 MHEZ 7 ey =7 hOEOICAHLE, v—hlax 4
HARDLOFEMIL B ER7. BARM O — 12 2 ARG SR,

(2) 77 Ul

1) B i—X—hKAE (CIP)
AHTLOLDOCP N Ty =7 MEBICRESNL TS,
CIP DM [fTRERI 8. 7T NI v X —R— |~ ODLEBY,

SDNA F v 7 & BRI, MR 81050 L= E O MY O MR 4 BRI AHET 5 BT 2R L RHT 572010, £
BODNAWI T ETTAT 4 v 7007 AOHR LICEBEIZEE (AR b)) LichfigEoz &,

Y ORY AT —PHBKIE (PCR) DOHIERARI (VT A% A L) ICHIETSZEIc kT, Fo 7 AdoBRID DNA % iE ik
5 HiE,

® Loop-Mediated Tsothermal Amplification X W5 C, FEAIIEHET-0D 6 ORI LT 4 FIHO T T4 ~— (DNA ZBERMIC AT 5
BRI od 5 20-30 HEAEkF 05y DNA W) Z 5% 8 L SHE SN E 2 T U 7o B s 7308 TE, PCR 1k & il LT, — &R JE (65°C
) TRISHHETe O TR 70t gn 2 B L Upw, E S 238 < FFRED BV (BRSO L O 22 ) &
S RHER B D,

®1.00 L7 =3930 [T & LCEE (20124511 H 21 HOL— b)

T MR OEERERECTHD B-IAN L ENET S EICL Y, BEMEEEO A ) —= 2 SRENTE B,



2) TS UNMAlor—H 3 R N

77 VNEAFET 18 )7 5,200.00 7L (=833 154,000 1) A7 mrY =7 DD
(AR L, BT (RER9. 7 U llon —hLax FAERE) B,
3) g7 &

TN, FHEXE, PRI R (EHETR), EEOE KEEEIT O MET 7 R
D OBEFRORME, LERRME Do F RIS OFEHB AR R BRI T
%o

3—1—2 79brSy bOEMNKE
KZTo Ny b, vy PEEOIEICEHET S,
1) 797> b1

Output 1 : Present condition of fungal infections in Brazil among immunocompromised patients is

epidemiologically elucidated for the better antifungal treatment as well as research for fungal infections.
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1-1. A hundred percent of cases of deep fungal infections in immunocompromised and AIDS patients

are epidemiologically analyzed during the Project period.
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Output 2 : Practicabilities of rapid diagnostic methods for fungal infections and identification methods
for pathogenic fungal strains, which are defined in the Project, are verified in Brazil.
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2-1. Basic studies for the establishment of DNA microarray, Real-time PCR method and LAMP

method are completed by the Mid-term review of the Project.

2-2. Practicabilities of DNA microarray, 3 -glucan determination, Real-time PCR method and LAMP

method are confirmed by the Final evaluation of the Project.

2-3. The manuals of fungal infections diagnosis written in Portuguese for DNA microarray, 3 -glucan

determination, Real-time PCR method and LAMP method are prepared by the end of Project period.
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Project Purpose : Research capacity for diagnosis and treatment of fungal infections is mutually enhanced

through collaborative research activities between Chiba University and State University of Campinas.
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1. The rapid diagnostic methods for fungal infections and the identification methods for pathogenic fungal

strains, which are defined in the Project, are well-established at State University of Campinas.

2. More than 6 research papers are published in peer-reviewed journals with their impact factor more than
1.0.
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The Joint Terminal Evaluation Report
on
The Project for New Diagnostic Approaches in the Management of
Fungal Infections in AIDS and Other Inmunocompromised Patients
in
Federative Republic of Brazil
under
‘The Scheme
of
Science and Technology Research Partnership for Sustainable
Development (SATREPS)

The Japan Interﬁational Cooperation Agency (hereinafter referred to as "JICA") dispatched
the Terminal Evaluation Mission (hereinafter referred to as "the Mission"), headed by Dr. Yusuke
Fukuda to the Federative Republic of Brazil from 21% November to 30™ November 2012, for the
purpose of conducting the joint terminal evaluation for the Project for New Diagnostic Approaches
in the Management of Fungal Infections in AIDS and Other Immunocompromised Patients in
Federative Republic of Brazil (hereinafter referred to as “the Project”).

The Joint Evaluation Team (hereinafter referred to as "the Team"), which consists of
members from the Mission and members from State University of Campinas, was jointly organized
for the purpose of conducting the terminal evaluation and preparation of necessary recommendations
to related organizations.

After intensive study and analysis of the activities and achievements of the Project, the
Team prepared the Terminal Evaluation Report (hereinafter referred to as “the Report”) and agreed
upon the descriptions of the Report.

Campinas, State of Sao Paulo, November 30, 2012
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Abbreviations and Acronyms

Abbreviation and

English/ Portuguese
Acronyms

AIDS Acquired immune deficiency syndrome

BCT Biocell Tracer

CDC Centers for Disease Control and Prevention

CP Counterpart

CPLP Comunidades dos Paises de Lingua Portuguesa

DNA Deoxyribonucleic Acid

FAEPEX Fundo de Apoio ao Ensino 4 Pesquisa e & Exten¢fio

HIV human immunodeficiency virus

JBPP Japan-Brazil Partnership Programme

ICC Joint Coordination Committee

JFY Japanese Fiscal Year

JICA Japan International Cooperation Agency

JST Japan Science and Technology Agency

LAMP Loop-Mediated Isothermal Amplification

MIC Minimum inhibitory concentration

MMRC Medical Mycology Research Center

MODIFY The Project for New Diagnostic Approaches in the
Management of Fungal Infections in AIDS and Other
Immunocompromised Patients

0&M Operation and Maintenance

PAC2 The Second Growth Acceleration Program

PCR Polymerase chain reaction

PDM Project Design Matrix

PN National Program

PO Plan of Operation

SATREPS Science and Technology Research Partnership for
Sustainable Development

STD Sexually Transmitted Disease

UNICAMP State University of Campinas

USP University of Sao Paulo
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Outline of Terminal Evaluation
Objectives of Terminal Evaluation
Objectives of the terminal evaluation study are as follows:
To verify project achievement and accomplishment produced for the original plan

and evaluate the Project in accordance with five evaluation criteria (relevance,
effectiveness, efficiency, impact and sustainability).

To identify current challenges to be solved and to verify consistency between
knowledge and technologies obtained by the Project and future direction for
cooperation of the Project.

To formulate recommendations and lessons learned to Brazilian and Japanese
institutions concerned for the remaining period of the Project as well as after the
termination of the Project based on the evaluation results.

1.2 Members of Joint Evaluation Team
Members of the Joint Evaluation Team are described in the Tables 1-1 and 1-2.
Table 1-1: Japanese Evaluation Team Members
1 | Dr. Yusuke Team Leader Executive Technical Advisor to the Director
Fukuda General, Human Development Department,
JICA
2 | Ms. Tomomi Cooperation Planning Health Division 4, Human Development
Yamada Department, JICA
3 | Mr. Akira Evaluation & Analysis Consultant, VSOC Co., Lid.
Ogasawara
4 | Mr, Masayuki Science and technology Principal Researcher, Research Partnership
Sato Planning and Evaluation for Sustainable Development Division, IST
(Observer)
5 | Mr. Ken Science and technology Chief, Research Partnership for Sustainable
Kawabata Planning and Evaluation Development Division, JST
(Observer)
6 | Professor Takeshi | Science and technology International University of Health and
Kurata Planning and Evaluation Welfare, Shioya Hospital
(Observer)
Table 1-2: Brazilian Evaluation Team Members
1 | Dr. Maria Luiza | Team Leader Professor of Infectious Diseases,
Moretti, Internal Medicine Department,
UNICAMP
2 | Dr. Plinio Member Assistant Professor of Infectious
Trabasso Diseases, Internal Medicine
Department, UNICAMP
3 | Dr. Angélica Member Assistant Professor, Clinical Pathology
Schreiber Department, UNICAMP
4 | Dr. Mariangela | Member Assistant Professor of Infectious
R.Resende Diseases, Internal Medicine
Department, UNICAMP




1.3 Schedule of Terminal Evaluation Study
The schedule of the terminal evaluation is attached as “Annex 1: Schedule of Terminal
Evaluation Mission.”

1.4 Methodology of Terminal Evaluation Study

The Project was evaluated by the Japanese and Brazilian Joint Evaluation Team
(hereinafter referred to as “the Team”). The Team was composed of three (3) members
and three (3) observers from the Japanese side and four (4) members from the Brazilian
side.

(1) Data/information collection: collect relevant data/information on capacity
development on research and study on epidemiology of fungal infections and on
collective research for rough diagnosis methods for diagnosis and treatment of fungal
infections and current challenging issues from review of documents, interview and
direct observation by the Team.

(2) Verification of the project achievement: progress of each project activity was
identified through the study. Based on the results, achievement of the output and the
project purpose was measured in terms of the objectively verifiable indicators of the
PDM (refer to “Annex 2: Project Design Matrix (PDM)”).

(3) Verification of implementation process: implementation process of the Project
was reviewed to see if the activities have been implemented according to Plan of
Operation (PO) (refer to “Annex 3: Plan of Operations (PO)”), and the Project has been
managed properly, and to identify promoting and/or constraining factors that have
affected the implementation process.

(4) Evaluation based on the five evaluation criteria: based on the analysis of the
Project performance and implementation process above, the Project was analyzed and
evaluated in terms of the five evaluation criteria below.

Table 1-3: Five Evaluation Criteria for the Terminal Evaluation

Five Evaluation

Criteri Definitions as per the JICA Evaluation Guideline
riteria

Relevance refers to the validity of the Project Purpose and the Overall Goal (if Overall
Relevance Goal is set in PDM) in connection with the development policy of a recipient country
as well as the needs of beneficiaries.

Effectiveness refers to the extent to which the expected benefit was brought about as a

I result of the Project.

Efficiency refers to the productivity of the implementation process, examining if the

Efficiency input of the Project was efficiently converted into the output,

Impact refers to direct and indirect, positive and negative impacts caused by
Impact implementing the Project, including the extent to which the Overall Goal has been
attained.(if Overall Goal is set in PDM)




Sustainability refers to the extent to which Brazil can further develop the Project, and
Sustainability | the benefits generated by the Project can be sustained under the recipient country’s
policies, technology, systems and financial state.

(5) Recommendations and lessons learned: Formulates recommendations and lessons
learned to the Project based on the evaluation results.

2. Outline of the Project
2.1 Background of the Project

In the Federative Republic of Brazil, there are a number of HIV patients, which
amounts to approximately one third of those who live in Latin America. The
Government of Brazil implemented important strategies, such as “National STDs/AIDS
Program.” As a result, the number of HIV positive patients has been decreasing.

However, the number of non-HIV/AIDS immunossupressed patients in Brazil, such
as: solid organ and bone marrow transplant recipients, cancer patients and patients
under steroids and therapy with monoclonal antibodies are dramatically increasing, and
these deeply immunocompromised patients are highly susceptible to fungal infections.
Thus, it is still an important issue to decline the fatality of not only HIV/AIDS but also
non- HIV/AIDS immunosuppressed patients, and improve their Quality of Life.

Therefore, the Government of Brazil, requested the Government of Japan to enhance

research capacity for diagnosis and treatment fungal infection through collaborative
research activities.

2.2 Project Summary

Project title
The Project for New Diagnostic Approaches in the Management of Fungal Infections

in AIDS and Other Immunocompromised Patients (MODIFY)

Responsible organizations
Faculty of Medical Sciences, State University of Campinas (UNICAMP)

Project duration
April 1, 2010 — March 31, 2013 (3 years)

Target groups
Researchers at Faculty of Medical Sciences, State University of Campinas

(UNICAMP)



Target area
City of Campinas, State of Sao Paulo, The Federative Republic of Brazil

Project Purpose

Research capacity for diagnosis and treatment of fungal infections is mutually
enhanced through collaborative research activities between Chiba University and State
University of Campinas.

Outputs
There are two Qutputs expected to be produced by the Project as follows:

(1) Present condition of fungal infections in Brazil among immunocompromised
patients is epidemiologically elucidated for the better antifungal treatment as well
as research for fungal infections.

(2) Practicabilities of rapid diagnostic methods for fungal infections and identification
methods for pathogenic fungal strains, which are defined in the Project, are verified

in Brazil.

3. Achievements and Implementation Process
3.1 Achievements
3.1.1 Inputs
(1) Japanese side
(1) Japanese experts

A total of one (1) long-term Japanese expert (Project coordination) has been
dispatched for the Project since the commencement of the Project in October 2010. A
total of 12 experts for the establishment of microarray, real-time PCR, drug
susceptibility, LAMP techniques, DNA. sequencing and operation and maintenance of
machinery, have been assigned for the Project. Dispatch of experts is shown in “Annex
4: List of Japanese Experts.”

(ii) Counterpart trainings in Japan

A total of six (6) counterparts (CPs) received eight (8) trainings at Chiba University
in Japan (total of approximately 11 months of training) on techniques for determination
of DNA array techniques, drug susceptibility testing, real-time PCR, LAMP techniques,
and DNA sequence. For the further details, sce “Annex 5: Counterpart Training in
Japan.”

It needs to be noted that the Project allocates successive delegation of Japanese
experts to Brazil and assignment of CP trainings in Japan, which resulted in successive



face-to-face academic interaction between Brazilian and Japanese sides in Japan or
Brazil.

(iii) Local cost sharing from the Japanese side

The Japanese side has shared a total of 13,073,130 Japanese yen(*=R$290,514.00).
For breakdown of local cost sharing, see “Annex 6: Local Cost Sharing from the
Japanese Side.”

(iv) Equipment provided

Equipment cost for a total of ¥23,045,340 Japanese yen and R$173,106.00
(¥29,850,760.04' Japanese yen in total). Most of the equipment was procured in Japan
except real-time PCR, equipment for minimum inhibitory concentration (MIC),
photometer for determination of B-glucan concentration cell homogenizer, and
microplate washer. All of the equipment provided has been utilized appropriately
according to the equipment records and direct observation by the Team. Breakdown of
the equipment provided in procurement cost is shown in “Annex 7: List of Machinery
and Equipment.”

(2) Brazilian side

(i) Counterpart personnel (CP)

A total of 19 CPs are currently assigned for the project activities. Most of the C/Ps are
expected to maintain to work for the Project. For the further details, see “Annex 8: List
of Brazilian Counterparts.”

(ii) Local cost sharing from the Brazilian side

The Brazilian side shares a total of R$185.200,00 (*=¥8,334,000) as local cost
incurred for the Project. For the further details, see “Annex 9: Local Cost Sharing from
the Brazilian Side.”

(ii) Facilities

The Brazilian side provides: spacious office space with administrative support, one
research laboratory, resources from the clinical mycology laboratory providing the first
identification of the fungi and necessary facilities stationed at University Hospital of
Faculty of Medical Sciences for Japanese experts and for adequate development of the
Project.

3.1.2 Achievements of Quiputs

Butput 1: Present condition of fungal infections in Brazil among immunocompromised patients is I

! 1.00 BRL =39.31JPY as of 2012/11/21 /\{\y
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epidemiologically elucidated for the better antifungal treatment as well as research for fungal

infections.

Objectively Verifiable Indicators

1-1. A hundred percent of cases of deep fungal infections in immunocompromised and AIDS
patients are epidemiologically analyzed during the Project period.

Output 1 has been produced at a sufficient level at the time of the evaluation in spite
of some delays in procurement of machinery and equipment in 2010. According to the
results of fulfillment of the objectively verifiable indicator and interview with
stakeholders, it seems that Output 1 will be achieved.

(Indicator 1-1) The Project gathered and isolated 479 pathogenic fungal strains from
documented fungal infections of AIDS and other immunocompromised patients. As a
result of discussions between Brazilian and Japanese sides on preservation methods, the
Brazilian side determined to store them in sample tubes in the form of
freeze-preservation, on the other hand, Medical Mycology Research Center (MMRC),
Chiba University determined to store them semipermanently in the form of evacuated
ampule preservation. Furthermore, both institutions determinded to analyze the isolated
strains through identification based on the results of morphological, and physiological
and biochemical analyses on pathogenic fungal strains; genotype identification based on
ribosome and housekeeping genes analysis for detailed information of fungal strains;
and implementation of more correct and acute drug susceptibility tests.

Integrated all the results together, the Project successfully is making sufficient
progress in reorganizing the relevant data on the pathogenic fungal strains including
relevance among fungal strains isolated from patients, infected sites, immune status
condition of patients so as to make the data available to the relevant medical doctors and
researchers. The data is about to be open to the public.

Detailed project activities with regards to Qutput 1 are described in “Annex 10:
Project Activity.”

Output 2: Practicabilities of rapid diagnostic methods for fungal infections and identification
methods for pathogenic fungal strains, which are defined in the Project, are verified in Brazil.

Objectively Verifiable Indicators

2-1. Basic studies for the establishment of DNA microarray, Real-time PCR method and LAMP
method are completed by the Mid-term review of the Project.

2-2. Practicabilities of DNA microarray, B-glucan determination, Real-time PCR method and LAMP
method are confirmed by the Final evaluation of the Project.

2-3. The manuals of fungal infections diagnosis written in Portuguese for DNA microattay, B-glucan
determination, Real-time PCR method and LAMP method ate prepared by the end of Project period.

Output 2 has been produced at a sufficient level at the time of the evaluation in spite



of some delays in procurement of machinery and equipment in 2010. According to the
results of fulfililment of the objectively verifiable indicators and interview with
stakeholders, it seems that Output 2 will be achieved.

(Indicator 2-1) Basic studies for the establishment of DNA microarray, real-time
PCR method and LAMP method were completed according to the results of interview
and direct observation by the Team. Also, according to the results of interview with
Japanese experts, the basic studies was completed since the Brazilian side is able to
finish identifying fungal strains by DNA microarray, real-time PCR method and LAMP
method on their own with standard strains.

(Indicator 2-2) According to the results of interview with Japanese experts and CPs,
practicabilities of DNA microarray, B-glucan determination, Real-time PCR method and
LAMP method are confirmed.

(Indicator 2-3) The Project has started to formulate and edit manuals in Portuguese
on DNA microarray, P-glucan determination, real-time PCR method, antifungal
susceptibility testing and LAMP method. Currently, the drafts are being formulated and
the Project is obtaining the copyright permission for manuals materials including
pictures, charts and tables by the end of the project. Obtaining the copyright permission
is taking more time than expected. Detailed project activities with regards to Output 2
are described in “Annex 10: Project Activity.”

3.1.3 Prospects to Achieve Project Purpose

Praoject Purpose: Research capacity for diagnosis and treatment of fungal infections is mutually
enhanced through collaborative research activities between Chiba University and State University of

Campinas.

Objectively Verifiable Indicators

1. The rapid diagnostic methods for fungal infections and the identification methods for pathogenic
fungal strains, which are defined in the Project, are well-established at State University of Campinas.
2. More than 6 research papers are published in peer-reviewed journals with their impact factor more
than 1.0,

According to the results of fulfillment of the objectively verifiable indicators and
interview with stakeholders, it seems that the project purpose will be achieved by the
termination of the Project.

(Indicator 1) The Project has established a rapid identification methods for fungi
strains based on the latest classification system of Fusarium spp. adopted during the
implementation period. (Real-time PCR and DNA sequencing)

Also, a new identification method for Fusarium diseases by using LAMP method has
been established. The method is especially in the stage of examining its effectiveness.

(Indicator 2) A total of 19 papers were published and one (1) paper is in press (as of

O



September 2012) in science journals with peer-review. In addition, four papers are being
prepared for submitting to science journals. Eight postgraduate students (three PhD, five
MSc) are participating in the Project. One (1) PhD thesis is completed.

According to the results of interview with Japanese experts and CPs, research
capacities of CPs have been improved with regards to research techniques/skills,
academic paper writing, logical structure of papers, etc.

In addition to that, the Project obviously indicates the direction of project activities
and its approach after the Project is terminated, even though there is no overall goal set
in PDM for ODA technical cooperation projects implemented by JICA and JST.

In concrete, the Project demonstrates plainly the direction of future cooperation with
some Portuguese-speaking countries in terms of new medical and research technologies,
information and knowledge obtained by the Project. In particular, DNA microarray
would be seen as one of the most potential techniques since it is not necessary for the
method to install expensive machinery at laboratories and to provide stable high,
electric power to the equipment (thermal cycler for PCR).

3.2 Implementation Process
(1) Implementation framework

The Project is implemented and managed in collaboration with experts and CPs in
Brazil. The long-term expert in project coordination have played a significant role in
coordinating project activities, managing project costs and expenditure, and monitoring
project activities and promoting technology of transfer. Also, the Brazilian Project
Director plays a significant role in coordinating CPs from the Brazilian side and
coordinating interests between the both sides.

(2) Project implementation along with PDM and PO

The progress of the project implementation is almost going well along with PDM and
PO, even though there were some delays in procurement of machinery at the initial
phase of the Project. However, the Project succeeded in catching up the delays so that
CPs can obtain supplementary techniques and skills on -glucan in a voluntary in-house
study session held in Janwary 2011. It is expected that the Project will complete
necessary project activities as scheduled until the termination of the Project in March
2013. Some project activities such as peer-reviewed papers make extensive progress
than expected.

(3) Monitoring

Joint Coordination Committee (JCC) plays a significant role in monitoring project
activities on a managerial basis. A total of two (2) JCCs in November 2010 and
November 2011 were held to discuss confirmation of project progress, measures taken
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for current challenges, research themes and future research plan with attendance of
experts, CPs, JST personnel, and JICA staff.

Furthermore, the Project determined to hold regular meetings within the Project in
November 2010 on a weekly basis to confirm the progress of each research. According
to the Project records, the Project held a total of 69 opportunities such as periodical
meeting, periodical collaborative research meeting, monthly report meeting and internal
study meeting with attendance of 530 participants.

(4) Transfer of technology

The technologies in the Project have been appropriately transferred to CPs according
to the results of interview with CPs and experis and direct observations by the Team.

LAMP method, adopted by the Project, was disseminated to CPs: they have obtained
its necessary research procedures and knowledge. It is distinguished that the technology
is originated from a Japanese private research firm, which is highly evaluated as a
technology of transfer case utilizing Japanese original technology.

DNA microarray is recognized as one of the most potential techniques for developing
countries since it is not necessary for the method to install expensive machinery at
laboratories. It is expected to be disseminated to other developing countries.

(5) Ownership
According to the self-evaluation by experts and interview with CPs, CPs have
recognized their ownership to the Project. Some concrete examples are observed:

v CPs carried out a voluntary in-house study session on B-glucan in January 2011 so
that they may catch up the delays caused by delay in machinery procurement. One
of the academic staff served as an instructor in the study session.

v The Brazilian side proposed all of the research themes on their initiative at JCCs so
that CPs can obtain experience in implementing research activities through

designing research plan and co-research activities with Japanese experts.

{6) Communication

There is no significant problem in communication between CPs and Japanese experts
through periodical meetings and transfer of technologies at CP trainings. They have
maintained smooth communication. Smooth and effective teamwork between the
Brazilian and Japanese sides were sometimes indicated by a participant in the
international forum.

— 44 —



4. Results of the Evaluation
4.1 Results of the Evaluation based on the Five Criteria
4.1.1 Relevance

The relevance of the Project is high, since the Brazilian and Japanese development
policies/strategies on the health sectors in Brazil has not been changed and the sector
has been highly prioritized since the commencement of the Project.

(1) Consistency with the Brazilian government policy/ strategy
(i) The Growth Acceleration Program (PAC2)

Brazil launched the Growth Acceleration Program (PAC2) in March 2010,
announcing estimated investments of US$ 526 billion (R$ 958.9 billion) for the period
from 2011 to 2014. PAC 2 includes new investment projects from 2011 to 2014, Its
initiative in detail includes (a) better city, (b) citizen community, (c) my house, my life,
(d) water and light for all, and (e) transportationz. Developed research and treatment of
HIV/AIDS is related with (b) citizen community since its areas of focus are emergency
care units, basic health clinics, daycare and pre-school centers, school sports facilities,
community police stations.

(ii) National AIDS Program

Ministry of Health in collaboration with World Bank conducts National AIDS
Program with purposes of (i) increase usage of prevention, care and treatment services
by highly vulnerable groups, (ii) improve the National Sexually Transmitted Diseases
(STDs) and AIDS Program transparency, accountability and social control by
promoting performance-based management, and organization of services involving
relevant networks, (iii) increase the use of evidence in policy making by the three levels
of government by promoting monitoring and evaluation of HIV/AIDS and STDs. The
Project is highly consistent with a purpose of the Program (i) increase usage of
prevention, care and treatment services by highly vulnerable groups since developed
diagnosis and treatment promoted by the Project is one of the premises.

(2) Consistency with the Japanese aid policy/strategy

The Brazilian President and the Government of Japan confirmed “environment,”
“industry,” “agriculture” *health” and “social development” as priority areas of
assistance for Brazil when the president visited Japan in May 2005,
According to the Rolling Plan for Federative Republic of Brazil as of Tuly 2011, the
Government of Japan focuses its efforts and inputs on (i) environmental conservation,
(i) correction of disparities among regions and within a city, (iii) promotion of the

2 Article sited by World Bank, March 2010.
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Program and Japan-Brazil Partnership Programme (JBPP). The Project is one of the
technical cooperation projects classified into “Improvement of Healthcare Services
Program” in the development issue of (ii) correction of disparities among regions and
within a city.

Accordingly, the Project aiming at capacity development of human resources
(researchers on fungal infections at UNICAMP in the health sector) is consistent with
the direction of Japan’s country assistance strategy. The Project also is expected to
contribute to promoting JBPP.

(3) Needs of target group

State University of Campinas is regarded as one of the prestigious universities in
Brazil as well as Latin America.

Improvement of science and technology is one of the important political pillars for

development of Brazil. University of Campinas is regarded as one of the prestigious
universities in Brazil; therefore, the university is highly expected to be a strategic base
in the region and the country for research, dissemination of technologies, and academic
human resource development for further promotion of science and technology.
Therefore, it is academically significant for Brazil to strengthen capacity of the
University for promotion and improvement of the science and technology sector.

AIDS epidemic in Brazil in recent years causes increased number of patients with
fungal infections. Under such a circumstance, rapid and simple identification methods
for fungi causing mycoses are needed for rapid and effective treatment. In addition, the
number of non-AIDS immunossupressed patients in Brazil, such as: solid organ and
bone marrow transplant recipients, cancer patients and patients under steroids and
therapy with monoclonal antibodies are dramatically increasing, and these deeply
immunocompromised patients are highly susceptible to fungal infections. The Project
bears its project purpose of enhanced research capacity for diagnosis and treatment of
fungal infections, which is consistent with the current social needs.

Therefore, the Project highly meets the needs of the target group (researcher at
UNICAMP).

(4) Necessity

“Progress Report on the Brazilian Response to HIV/AIDS (2010-2011)” obviously
indicates that “about one third of all people living with HIV/AIDS in Latin America
reside in Brazil, In the early 1990s, the epidemic was increasing in Brazil at the same
rate as in Africa. Due to the efforts of the National Program (PN), however, Brazil has
been able to contain the epidemic at 0.6% of the adult population and has halved the
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number of AIDS-related deaths.™

Due to the serious damage in immune systems, these AIDS patients, as well as other
immunocompromised patients such as solid organ and bone marrow transplant patients
are highly susceptible to various infections. Fungal infection is of particular importance
among infectious diseases, because of its poor prognosis caused by the difficulty in
diagnosis and treatment. Research in this field is urgently required.

Therefore, the necessity of the Project is consistent with patients’ and healthcare
workers’ needs.

4.1.2 Effectiveness

The effectiveness of the Project is high.

As described in 3.1.3 Prospects to Achieve the Project Purpose, the perspective of
achievement of the project purpose is judged to be high since the objectively verifiable
indicators have been fulfilled appropriately.

Logical sequence of the causal relationships between Outputs and the Project Purpose
is enough strong since (i) epidemiological elucidation of fungal infections and (ii)
practicabilities of rapid diagnostic methods for fungal infections and identification
methods for pathogenic fungal strains is indispensable to enhanced capacities for
diagnosis and treatment of fungal infections between Chiba University and State
University of Campinas.

For effective diagnosis and treatment, epidemiological elucidation can indicate what
condition of disease is caused by what kind of mycosis in a patient, epidemiological
analysis is the premise for the rapid identification of consistency between diseases and
mycosis. Likewise, the paramount target of “practicabilities” is that effective treatment
for diseases or illness is established for patients.
<Verification of important assumption>

The important assumption for the Project Purpose “Brazilian side properly allocates
necessary budget and distributes personnel for the project activities” is met because the
Brazilian side secures additional budget for renovation of the molecular epidemiology
and infectious disease laboratory at Faculty of Medical Sciences of UNICAMP and one
additional laboratory technician for efficient implementation of diagnosis and analysis
at the laboratory.

Promoting and inhibiting factors have been identified as follows:
<Promoting factors>
v'  In the Project, Brazilian and Japanese sides makes possible efforts to establish and

strengthen trust, which results in carrying out an in-house study session on 3-glucan
in January 2011 on their own and catching up delays of project activities caused by

3 Brazilian Ministry of Health, 2012
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the 6-month procurement delay of machinery. Furthermore, the incident stimulated
their ownership to the Project from the Brazilian side.

v The devoted leadership of Project Director and Chief Advisor obviously have
contributed to the anticipated outcomes and enhanced research capacities of CPs at
Faculty of Medical Sciences, UNICAMP. Furthermore, the harmonization of their
leaderships also has promoted smooth and effective implementation of project
activities. The Project director is currently engaged with additional renovation
works of the molecular epidemiology and infectious disease laboratory at
UNICAMP Hospital by securing additional budget from the university with the
advice of Chief Advisor.

4.1.3 Efficiency

The efficiency of the Project is relatively high.

With regards to quality and quantity, input from the Brazilian and Japanese sides such
as allocation of CPs, Japanese experts, provided equipment, training in Japan at Chiba
University, office and facilities are appropriate. Delegation of ten experts in (i)
Managerial aspects (operation and management and project coordination), (ii) medical
aspects (establishment of microarray, real-time PCR, drug susceptibility, establishment
of microarray, LAMP techniques) and (iii) technical aspects (operation and maintenance
of machinery) is appropriate since chief advisor and project coordinator takes roles in
project management; medical researchers take roles in medical technologies transfer. Tt
is noted that an engineer in charge of machinery O&M was delegated and appropriately
complemented project activities/fields that experts cannot provide sufficient assistance
for the microarray machine.

As with assignment of CPs from the Brazilian side, CPs in establishment of
microarray, real-time PCR, drug susceptibility, establishment of microarray, LAMP
techniques are assigned, consisting of research teams for research themes. The Brazilian
side provides spacious office space to the Japanese side, which realizes smooth
communication and interaction. The Brazilian side attempts to improve the efficiency of
the molecular epidemiology and infectious disease laboratory at UNICAMP by
renovating its facilities with R$65,000 from Fundo de Apoio ao Ensino 4 Pesquisa e &
Extencio-FAEPEX (research funding scheme in the university).

With regards to timing of inputs, procurement of real-time PCR, equipment for
minimum inhibitory concentration (MIC), photometer for determination of p-glucan
concentration, DNA microarray spotter was delayed due to delayed procurement
procedures which inhibited smooth implementation of project activities such as transfer
of technologies to some extent.

Project activities utilizing project inputs have produced Outputs sufficiently in spite

13



of some delays in procurement of the machinery. It is evaluated that the Project has been
operated relatively smoothly by CPs with collaboration of the Japanese experts.
<Verification of important assumption™>

The important assumption for Qutputs “Trained counterpart researchers do not leave

their position so as to affect the outputs of the Project.” is met since there is only one (1)
CP who have left the Project.

4.1.4 Impacts

The impact of the Project is relatively high and some positive impacts have been

observed.

The following concrete impacts are observed:

-Faculty of Medical Sciences, UNICAMP

v

The Brazilian side attempts to formulate “Manual de Processos de Trabalho
Protocolos de Uso de Antimicrobiano” (Process Work Manual of Protocol of Use of
Antimicrobial Agents), which is not scheduled to implement project activities in
PDM and PO in response to their practical necessity stimulated by a series of
project activities with Japanese experts.

DNA microarray technologies have been developed by the Project so that they are
expected to apply the technologies for other research areas including virus and
bacteria. Actually, experts in charge of microarray start to consider their actual
application for the other bacteriological research areas, together with other
researchers at other department and/or laboratories at UNICAMP.

Based on research and multicultural experiences of the Project, the Brazilian side is
strengthening the future collaboration with other academic and implementing
institutions such as CDC, other universities in Brazil and hospital in other
Portuguese speaking countries. In concrete, the Project held an academic forum
“New diagnostic approaches in the management of fungal infections in AIDS and
other immunocompromised patients” in November 22-23, 2012 at UNICAMP,
where researchers from Angola, a CDC expert from the United States of America
and researchers from Geoids University, University of Sao Paulo (USP), Federal
University of Ceara and staff from Instituto Adolfo Lutz in Brazil, etc. participated
in the forum.

*Researchers (CPs)

v

Some CPs who have adopted multicultural communication skills through
co-research activities with Japanese experts attempt to expand research target area
to other areas in Brazil and other countries.

Some further applications from the adopted technologies are proposed and
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materialized. In concrete:

» The Project is now developing a new research method for direct identification of
fungi in human blood by using the DNA microarrays introduced by the Project.
As a result, it is technically possible for UNICAMP to carry out future rapid
diagnosis.

» The Project successfully established a system to selectively isolate fungi from
the air as an environmental source for fungal infection in immunocompromised
patients.

» The Brazilian side is collecting some potential data, aiming at identifying
bacteria with drug resistance (Mycobacterium tuberculosis) by LAMP method.

<Inhibiting factors>

Clearing copyrights for completing manuals on the adopted medical technologies

could be an inhibiting factor.

4.1.5 Sustainability

The sustainability of the Project is relatively high.
(1) Institutional/political sustainability

The institutional/political sustainability is relatively high.

The importance of the health sector for the national development strategy and
assistance to HIV/AIDS and other immunossupressed patients for the necessity of the
Brazilian society has maintained to be high. _

The administrative and academic status of UNICAMP is sufficiently prestigious in
Latin America as well as Brazil, which is expected to disseminate adopted skills and
technologies to other institutions and to maintain to be influential to the society. The
prestigious academic authority of the university that may influence in standardizing the
relevant regulations and procedures is expected easily to obtain successive political
support.

(2) Organizational sustainability

Organizational sustainability is judged to be high.

There are 19 CPs who have assigned to the Project activities including Professor of
Infectious Diseases (Project Director) and Assistant Professor of Infectious Diseases
(Project Manager) of Internal Medicine Department and Assistant Professor (Project
Co-Manager) of Clinical Pathology Department and 16 researchers. Also, the Brazilian
side maintains project activities (research on fungal infection and identification of
fungal pathogens, etc.) as a part of day-to-day activities.

(3) Financial sustainability
The financial sustainability is relatively high since the Brazilian side moderately
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shares a total of R$185,200.00 for project activities against appropriately R$290,514.00
from the Japanese side. The local cost share from the Brazilian side is evaluated to be
sufficient, compared with that of the Japanese side.

Especially, through an intensive discussion between the Japanese and Brazilian sides
since October 2010, the Brazilian side succeeded in acquiring R$65,000 from Fundo de
Apoio ao Ensino & Pesquisa ¢ 4 Extensdo-FAEPEX (research funding scheme in the
university) for renovation of the molecular epidemiology and infectious disease
laboratory at Faculty of Medical Sciences of UNICAMP, which is highly evaluated as a
concrete case indicating financial sustainability of the Project.

The Brazilian side is going to apply for competitive funds so as to secure additional
budget for project activities from external institution(s) in Brazil, which indicates that
the university already maintain sustained structure for securing funds on their own
initiative.

(4) Technical sustainability

Technical sustainability is high. The technologies adopted by CPs have been utilized
according to the results of interviews and direct observations by the Team. They are
keen to learn and adopt new technologies and knowledge on establishment of
microarray, real-time PCR, drug susceptibility, establishment of microarray, LAMP
techniques, etc. through CP trainings at Chiba University, face-to-face direct technology
transfer from Japanese experts. The technologies adopted by the Project have been
appropriately accepted according to the results of interview with CPs and experts and
direct observations by the Team.

The CPs appropriately maintains machinery and equipment provided by JICA
according to the results of interview with stakeholders and direct observation by the
Team. Japanese engineer(s) in charge of the microarray machine played a role in
maintaining the machine and giving CPs instructions for maintaining the machine
appropriately.

Also, adopted technologies are expected to transfer to other universities in Brazil and
in the neighboring countries as well as other countries including Portuguese-speaking
African countries along with the South-South cooperation of Government of Brazil lead
by ‘Comunidades dos Paises de Lingua Portuguesa (CPLP)’ (Community of Portuguese
Speaking-countries). It is distinguished that the experiences and knowledge obtained by
the Project have been certainly shared and accumulated in Faculty of Medical Sciences
according to the direct observation by the Team and interviews with stakeholders. The
Project is evaluated to be practically appropriate in terms of technical sustainability
through practical applications of adopted new technologies.
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4.2 Conclusion

The Team suggests that the Project be terminated in March 2013 as scheduled since
the Project has produced its Outputs at a sufficient level and the project purpose will be
achieved through the active implementation by the Japanese experts, CPs along with
UNICAMP.

Young researchers have been actively involved with research and practical activities.
Consequently, the capacities of young researchers for research techniques and skills
have been enhanced. Active interactions and bilateral collaboration between Brazil and
Japan is highly expected.

Furthermore, the Project is evaluated to be relatively high or high in terms of five
evaluation criteria (relevance, effectiveness, efficiency, impact and sustainability). In
particular, the Brazilian side is formulating a manual, “Protocol of Use of Antimicrobial
Agents,” which is evaluated as one of the positive impacts since they started
collaborative research on Fusarium in response to the increasing needs from clinicians.
The project approach focusing on capacity development on epidemiology of fungal
infections and collective research on diagnosis and treatment of fungal infections is
highly consistent with the current situation in Brazil.

The Team suggests that the Project take concrete measures including obtaining
copyrights for completing manuals on the medical technologies for the remaining period
of implementation.

5. Recommendations
5.1 Completion of manuals/guideline
(1) Completion of manuals

The Brazilian side needs to consider completing Portuguese manuals in progress on
DNA microarray, LAMP method, B-glucan, antifungal susceptibility testing and
real-time PCR during the project implementation period. The Faculty of Medical
Sciences, UNICAMP needs to consider developing itself to become one of the leading
research institutions for research on mycosis and fungal infections for the Latin America
region and Portuguese-speaking African countries.
(2) Efforts to formulate guideline

The Brazilian side nmeeds to continue intensive efforts to complete “Manual de
Processos de Trabalho da Protocols de Uso de Antimicrobiano,” as they have done,
developing the dissemination structure of the hospital within Brazil and to
Portuguese-speaking African countries.

5.2 Direction to Become one of the Leading Research Institutions on Fungal
Infections
UNICAMP needs to consider taking the following concrete measures to become one
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of the leading research institutions on fungal infections.
(1) Formulation of action plan

The Project needs to formulate and institutionalize the action plan for dissemination
of the technologies adopted. Concretely, the Project needs to intensively tackle with
designing a dissemination structure, allocating personnel in charge, and securing
necessary budget.
(2) Continuity of co-research activities

Co-research activities need to be continued so that the university would be one of the
leading institutions on fungal infections in Brazil and around the neighboring countries.
(3) Possible applications of basic and practical research

Furthermore, basic and practical research technologies such as LAMP methods, DNA
microarray, real-time PCR are expected to be applied to other microbiological areas.

6. Lessons Learned
6.1 Early Establishment of Research Platform

The Project obviously indicates that it is indispensable for a scientific

research-focused project to establish research platform at the initial stage of project
implementation including (i) physical factors (machinery, facility, office environment,
etc.) and (ii) human resource factors (communication, devotedness to project activities,
harmonized teamwork among CPs and experts). The following concrete instructive
instances have been observed:

6.1.1 Establishment of Trust among Project Members
In the Project, Brazilian and Japanese sides made possible efforts to establish and

strengthen trust as the most basic and paramount factor for developing research
“infrastructure,” which resulted in catching up delays of project activities caused by the
procurement delay of machinery and stimulating the ownership from the Brazilian side
such as allocating one additional laboratory technician and sharing the renovation cost
of the molecular epidemiology and infection disease laboratory.

The case obviously indicates that it is indispensable to establish trust between Japanese
and counterpart sides, in particular, an international co-research project with
intercultural communication and cooperation.

6.1.2 Promotion of their Initiative, Eagerness and Sense of Responsibility

The Japanese side continuously operated the Project, focusing on the promotion of
their initiative, eagerness and sense of responsibility, which resulted in some desirable
incidents identified such as the assignment of one additional laboratory technician at the
molecular epidemiology and infectious disease laboratory. It is distinguished that all of
the research themes proposed at the JCC meetings were made by the Brazilian side with
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support from the Japanese side: The Brazilian side already came to grasp their initiative.

6.1.3 Smooth Communication among Project Members

During the Project implementation, early interventions and measures have been taken
for potential miscommunications caused by a multicultural communication gap between
the both sides. Obviously, the long-term expert and the Project Director have had a
significant tole in coordinating potential miscommunication and alleviating the gap
among the project members.

6.1.4 Appropriate Procurement of Machinery and Equipment

The Project successfully procured appropriate machinery such as specific
manufacturer-made real-time PCR, equipment for minimum inhibitory concentration
(MIC), photometer for determination of B-glucan concentration and DNA microarray
spotter that exactly matches with the needs of both the Japanese and Brazilian sides. As
a result, they successfully published a total of new 19 academic papers on mycosis
research in peer-reviewed journals that are academically recognized.

It is noted that development projects focusing on academic research capacities
development highly necessitate the procurement of appropriate machinery for accurate
and effective outcomes of research since the continuity and effectiveness of data and
information obtained merely guaraniees data and information obtained from specific
manufacturer-made machinery.

6.2 Obtaining Copyright Permission

The Project attempts to obtain copyright permissions of textbook materials (photos,
tables, etc.) from the relevant organizations and private companies after it completed the
drafts of textbooks on the technologies to be adopted. According to the experts, the
Project is taking much more time and procedures than expected. The case obviously
indicates that development projects need to formulate plan of operation (PO), taking
into account of a sufficient period of project implementation for obtaining copyright
permissions if projects include project activities of formulating textbooks, manuals or
guidelines.
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Annex 1: Schedule of Terminal Evaluation Mission

11/21 | wed in Sao Paulo

Internal meefing |Departure to Sao Paulo

Arrival
pm in Sao Paulo/ Campinas

11722 | thr

am| International Forum: New diagnostic
approaches in the management of fungal di " hes in th
Infections in AIDS and other lagnostic approacnes n the

R . . management of fungal
11/23 | fri . immunocempromised patients infections in AIDS and other

immunocompromised
patients /interview to Experts

International Forum: New

11/24 | sat Documentation
11/25 | sun Documentation
11726 | mon Interview to Counterparts/ Depature to Sac Paulo
documentation in Sao Paulo/ Campinas
Interview to Experts

am Internal Meeting in Japanese side
1127 | tue

pm Observation of Molecular Epidemiology and Infection Disease Laboratory

am Meeting with Associate Director, International Refafions Office (Dr. Jose Passolato Filho)

Depature to Sao

11728 | wed Paulo

pm Discussion on Terminal Evaluation Report

am Discussion on Terminal Evaluation Report Amival in Saq

Paulo/ Campinas

11/29 | thr

pm JCC for sharing the progress of research (Science Meeting}

am Discussion and Confirmation on Terminal Evaluation Report
11/30 | fri

m Meeting with Associate Dean, Faculty of Medical Sciences, Dr. Rosa Ines Costa Pereira

P Signing of Terminal Evaluaion Report

12/01 | sat Departure to Tokyo Internal Meeting and Documentation Departure to Tokyo

12/02 | sun Departure to Brazilia

i
pmj b i !
* Mission Team{JICA, JST) will have meeting with JICA Brazil Office, Minitry of External Relatiens, Embassy of Japan to share the result of this mission.
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Annex 8: List of Brazilian Counterparts

State University of

Maria Luiza Moretti . Professor 2010 April 2013 March] M.D.PhD
Campinas
Plinio Trabasso | S University of | - Assoclate 2010  Aprill  2013)  March| MD.PED
Campinas Professor
Anggélica Z.amnele State Un1vFr51ty of Assistant 2010 April 2013 March PhD
Schreiber Campinas Professor
Mariéngela Ribeir | State Unlv.ersny of Assistant 2010 April 2013 March|  M.D.PHD
Resende Campinas Professor
Christian Cruz | State University of | - oy e 2010  Aprill  2013|  March| M.D.PHD
Héfling Campinas
Sandra Bonon State Umv:a rsity of . 2010 April 2013 March PhD
Campinas Professor
Renata Fagnani State Unlv.ersn:y of | Administrative 2010 April 2013 March
Campinas nurse
Luis Felipe Bachur | oot miversity of |, o 2010  April]  2013| March|  MD.
Campinas
Frederico Aguirre State Umv'e rsity of Graduate Student 2010 April 2011| February PhD
Campinas
Michela Ferrari | S2€ UNVersity of f ey cte Student|  2010]  aprit|  2013]  Mareh
Campinas
Renato Moraes L Umv.e rsity of Graduate Student 2010 April 2013 March
Campinas
Luzia Lyra Fernandes| St UMVersity of |y ician 2011  March|  2013]  March
Campinas
Marcela de Souza L Umv_e rsity of Graduate Student 2011| December 2013 March
Campinas
Adenilza Cristina da Silva HIE Umv:e e Graduate Student 2011 August 2013 March
Campinas
Ana Isabela Passos Morsh =L Umv.ermty s Graduate Student 2011| December 2013 March
Campinas
Cristiane Kibune Nagasake State Umv.e rsity of Clinician 2011| November 2013 March
Campinas
Ariana Fideli Busso S Umv.ersny of Technician 2011| December 2013 March
Campinas
Maria Luiza Oller State Unw'e rsity of Internship 2011 April 2011| December
Campinas
frivan Ribelrg | Ste Univemsity of | o csan 2010 April 2013 March
Campinas
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Annex 10: Project Activity

I-1. Establish a storage method for
freshly-isolated fungal strains from AIDS and
immunocompromised patients.

After examining the clinical laboratory and the fungal
characters isolated in the university hospital of Campinas, it
was decided to store the fungi in tubes in Campinas. In the
research laboratory, in Campinas, the strains are being stored
in the form of freeze-preservation in tubes. Fungal strains that
were transferred to Chiba based on MTA were analyzed and
their information including results of genetic analyses, DNA
microarrays, and clinical profiles is to be uploaded on the
website for researchers as precious genetic resources

1-2. Identify the isolated fungal strains by
morphological, physio-biochemical and
genetic methods.

A total of more than 479 isolates of fungi were analyzed. With

regard to isolated filamentous fungi, the Japanese side manly
analyze them with molecular biological methods, not with
morphological observation and physiological and biochemical
observation The Project has identified in detail 14 strains of
Fusarium fungi isolated from blood sample and 73 strains of
Fusarium fungi isolated from eye tissue sample by analysis of
D 1 /D2 gene and EF-1 a gene as well as ITS region.
Currently, the Project has virtually completed analyses of
isolated the filamenfous fangi including gene information of 36
clinically isolated strains additionally provided by the
Brazilian side. 167 non-Candida albicans were studied by
molecular methods (microarray, DNA sequencing) that were
performed by both sides, Brazilian and Japanese.

1-3. Determine the genotypes of the identified
fungal strains by PCR method.

26 strains of Cryptococcus and 30 strains of C.parapsilosis
Offered on MTA to Chiba University from the Brazilian side
have been identified with genetic analysis. Through the
analysis, the existence of genetic type of VGIIa (§T20), which
is a pathogenic strain of C. gattii, in Brazil was identified.

1-4. Analyze susceptibility of the identified
fungal strains.

1-4-1. Examine susceptibility of the identified
fungal strains against antifungal agents (e.g.
Micafungin Sodium) with the drug susceptibility
testing plate.

The Project has carried out E-test and drug susceptibility on 70
strains of Fusarium, 26 strains of Cryptococcus and 30 strains
of C. parapsilosis fungi, comparing the results and being in the
process of writing papers on the analysis.

In vitro combination antifungal susceptibility tests were also
performed for 14 Fusarium and 26 Cryptococcus strains.
Antifungal susceptibility testing was also performed for 167
Candida non-albicans isolates from blood of candidemic
patients

1-4-2. Examine optimal administration of
antifungal agents with /n vitro biological model
system by utilizing Biocell Tracer (BCT)
methed.

Combination effect of antifungal agents was examined in an
in-vitro biclogical model system using BCT method, and
enhanced antifungal activities of voriconazole, terbinafine, etc.
particularly on hyphae of zygomycetes were disclosed when
humnan serum was present.

Zygomycetes was aiso studied by BCT for Amphotericin B
and ltraconazole

1-5. Clarify the relationship between fungal
characteristics (strains, genotypes and drug
susceptibility) and patients' data such as source
of infection, infected sites, laboratory data, and
immunosuppression.

The Japanese side provided the information of Candida
isolates that caused biood-stream infections, which is based on
DNA microarray methods and genetic analysis to the Brazilian
side as data for epidemiological analysis on Brazilian patients.
Currently, the Brazilian side is analyzing the provided data,
targeting 167 cases analyzed. Furthermore, the Brazilian side
is preparing for writing papers based on the results of the
analysis.
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2. Project Activities for Qutput 2

2-1. Install a rapid diagnostic method
and identification method of pathogenic
fungal strains by DNA microarray
(chip) to State University of Campinas.

2-1-1. Define the "Probe (DNA fragment)"
of the DNA microarray in Chiba
University, on the basis of genetic
information from isolated fungal strains in
Brazil.

2-1-2.  Produce the defined DNA
microarray in large scale, which will be
used to identify the fungal strains isolated
in Brazil, with the DNA microarray spotter
(DNA microarray manufacturing
equipment).

2-1-3. Conduct the training of Brazilian
researchers in Japan, for the diagnostic
method of fungal infections and
identification method of fungal strains with
the defined DNA microarray.

2-1-4, Verify the performance of the
defined DNA microarray in State
University of Campinas, through statistical
evaluation of its sensitivity and specificity.

In Chiba University the Project has defined the sequence of target
fungi collected in Brazil, and established DNA microarrays that can
identify a total of 47 fungal species. The identification results of
non-albicans Candida strains by means of gene analysis and DNA
microarray are consistant with each other without exception, which
confirmed that identification of fungal species by means of DNA
microarray is also effective in Brazil. The information of fungal
strains stored in Japan on MTA with UNICAMP is open to the
public on the Webiste of Chiba University, which is accessible to
researchers and medical personnel.

2-2, Install a rapid diagnostic method of
fungal infections by p-glucan
determination kit to State University of
Campinas.

2-2-1. Conduct the training of Brazilian
researchers in Fapan, for the diagnostic
method of fungal infections with B-glucan
determination kit.

2-2-2. Examine the cutoff value, for early
diagnosis of deep mycosis, of the B-glucan
determination kit in State University of
Campinas, through the evaluation of its
sensitivity and specificity.

2-2-3. Conduct comparative study of the
performance of P-glucan diagnostic Kkits
used in Brazil and in Japan in the
determination of their sensitivity and
specificity.

Rapid diagnosis of fungal infection by means of determination of
-glucan level kit was determined. 8 -glucan levels taken from
clinical samples was determined in 486 samples and 11.3% were
positive. The samples were obtained from hospitalized patients in
Campinas, Brazil.

3 -glucan levels taken from clinical samples in Brazil is now being
determined promptly. The Project currently stores a total of 486
samples data that were analyzed by § -glucan levels

2-3. Install a rapid diagnostic method
for the identification of pathogenic
fungal strains by Real-time PCR and
LAMP methods to State University of
Campinas.

2-3-1. Design primers of Real-time PCR
and LAMP in Chiba University, on the
basis of genetic information from isolated
fungal strains in Brazil.

The Project developed rapid identification methods of real-time
PCR for Fusarium isolated from immunocompromised patients in
Brazil. Consequently, the results obtained by new real-time PCR are
consistent with the results of genetic analyses without exception,
which confirmed its effectiveness. Also, the real-time PCR  was
highly sensitively and succeeded in detecting F solani from plasma
of mice in an experiment by using model mice infected with
invasive Fusarium disease.

As a rapid identification method of fungal species by using LAMP
method, the Project designed primers that specifically detect
Aspergillus fumigatus, A. terreus, 4. niger, A. flavus, “psilosis”
complex and F solani which cause main and intractable mycosis
and proved to be the usefulness of the rapid identification method.

},,



2-3-2, Conduct the training of Brazilian
researchers in Japan, for the diagnostic
method of fungal infections and
identification method of fungal strains with
Real-time PCR and LAMP methods.

2.3-3, Verify the performance of the
Real-time PCR and the LAMP methods in
State University of Campinas, through the
evaluation of its sensitivity and specificity.

The Project is currently preparing for writing papers on the primers.
Research and development environment for gene identification has
been ready in Brazil as a result of providing machinery and
equipment, developing experiment environment, and carrying out
technology transfer courses. The Project is researching on other
causative mycosis than Fusarium and Aspergillus at UNICAMP
hospital with the initiative of Associate Professor Dr. Plinio
Trabasso. Based on the results of the research, the Project is
supposed to make primers for detecting Zygomycetes as well in
response to the necessity.

Also, the Project begins to consider applying the techniques of the
LAMP method learned for new research areas such as detecting
drug-resistant genes of bacteria.

2-4. Promote dissemination of the
diagnostic methods for the identification
of pathogenic fungal strains installed by
the Project,

2-4-1. Develop manuals of fungal infection
diagnosis written in Portuguese for DNA
microarray, p-glucan  determination,
Real-time PCR and LAMP methods.

2-4-2. Disseminate the diagnostic and
identification methods of pathogenic
fungal strains by helding a symposium
and/or training courses.

Portuguese manuals on DNA microarray, LAMP method, real-time
PCR have been started to compile for easier transfer of technologies
in Portuguese-speaking countries including Brazil.

On November 22 to 23, 2012, International Forum "New diagnostic
approaches in the management of fungal infections in AIDS and
other immunocompromised patients” was held. The objectives of
the forum are promotion of academic research at the international
level through presentation and exchange of information with the
attendance of international and domestic medical specialists on
infectious diseases mainly specializing in fungal infection and four
professors at Chiba University. The forum is expected to contribute
to promoting progress and dissemination of to external institutions
and the public and provide previous cutreach opportunmities to
disseminate of research outcomes by the Project.

2-4-3, Publish scientific reports in
peer-reviewed international journals, and
report the results of the Project in
specialized scientific meetings.

A total of 20 scientific papers including one paper in press {(as of
September 30th, 2012) were published and some additional papers
being prepared for publication in peer-reviewed international
journals as a fruit of the Project, some of which have been reported
in specialized scientific meetings.
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5 |BEMEEEGHI ATy b 1 ¥121,905 B
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11 |EEh~rF<y K 1 ¥80,580 By
12 (U7 %A NEEREER (LAMP) 1 ¥1,890,000 B
13 | Rt 1 R$20.000,00 B
14 (77 Freyr (ST o 2—F5ie) 1 ¥1,653,750 B
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17 |4k e D i 1 ¥35,700 =18
18 [PCR¥—~=H A 75— 1 ¥849,450 B
2. BEVAARICRESINBM —BEJISTOTHEIZX D)
No. bt 44 &% &HA TEH - HEFFE BRI
1 [wA4787L—F ) —F— 1 ¥997,500 B

17 /v=39.31H




7. BREOO—AHI)ILOR FEERKRT

1. B AR ZEE B OB A ERE
() HBAASEMEERE

DA 20124F 2 -
2010+ 201141 i
0104 % FE ©OB0E ) Al
. ¥943,876 ¥6,480,270 ¥5,648,985 ¥13,073,130
¥ i 7&% PY s H H H H b b
RSB ) =R$20,975.00 | =R$144,006.00 | =R$125,533.00 [ =R$290,514.00
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