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Contents of the Project Completion Report

l. Basic Information of the Project

1. Country
The Republic of Ghana

2. Title of the Project
Surveillance and Laboratory Support for Emerging Pathogens of Public Health
Importance in Ghana

3. Duration of the Project (Planned and Actual)

August, 2016 - March, 2022
Because of the global spread of the coronavirus disease 2019 (COVID-19), some
of the project activities were unfortunately suspended. Under this unfortunate
circumstance, the project duration was extended for 7 months in order to achieve
the project purpose.

4. Background (from Record of Discussions(R/D))

The Republic of Ghana has witnessed a record growth in the recent years as
it entered the lower-middle income country status in 2010 with an economic
growth rate that has constantly been over or close to 10%. The health status of
its people, however, has lagged behind where the under-five mortality rate is
60/1000 live births opposed to the MDG goal of 53/1,000 (2014, Ghana DHS)
and maternal mortality rate estimated at 380/100,000 births opposed to the MDG
goal of 185 (2010, WHO). The country suffers from a high burden of infectious
diseases, such as malaria, acute respiratory illness, HIV/AIDS, and diarrheal
diseases, as well as an increase of non-communicable diseases in the recent
years. Furthermore, while the country suffered from a cholera outbreak in 2014,
three countries in the West African sub-region were ravaged by the Ebola
Disease Virus (EVD) outbreak. Ghana remains to be under threat of emerging
and re-emerging infectious diseases.

5. Overall Goal and Project Purpose (from Record of Discussions(R/D))
This Project aims to strengthen the surveillance and response system by
establishing a model for basic research-linked surveillance system in Ghana and
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deepening the understanding of the protection mechanism(s) of intestinal
mucosal tissue and its immunity to enteric infectious diseases such as cholera
and the role of host immune responses to HIV.

6. Implementing Agency

The Project was implemented through collaborative research with Japanese
research institutions including the Institution of Medical Science, the University of
Tokyo (IMSUT), Faculty of Medicine, Mie University (MU), National Mie Hospital
(NMH), and National Institute of Infectious Diseases (NIID), and Ghanaian
institutions including Noguchi Memorial Institute for Medical Research, College
of Health Sciences, University of Ghana (NMIMR) and Ghana Health Service
(GHS). IMSUT and NMIMR led the SATREPS project as the representative
institution from Japan and Ghana, respectively.

Il. Results of the Project

1. Results of the Project
1-1 Input by the Japanese side
(1) Expert dispatch: the derail are listed on Annex1-1 Dispatched Experts
Chief Advisor (Short-term expert)
2016 JFY: 1 dispatch (9/25-9/26)
2017 JFY: 3 times dispatches (8/26-30, 11/16-20, 2/27-3/2)
2018 JFY: 0Otime
2019 JFY: 1 time (11/25-12/1)
Surveillance (Long/short-term expert)
2016 JFY: 2 dispatches (long term experts)
2017 JFY: 3 dispatches (short term experts)
2018 JFY: 4 dispatches (short term experts)
2019 JFY: 11 dispatches (short term experts)
2020 JFY: 0 dispatch
2021 JFY: 1 dispatch (short term expert)
Microbiome Analysis (Long/short-term expert)
2016 JFY: 1 dispatch (short term expert)
2017 JFY: 1 dispatch (short term expert)
2018 JFY: 0 dispatch
2019 JFY: 0 dispatch
2020 JFY: 0 dispatch




2021 JFY:
Experts for immunology, virology, infectious diseases and epidemiology
(Short-term experts)
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0 dispatch

2016 JFY: 5 dispatches (short term experts)
2017 JFY: 6 dispatches (short term experts)
2018 JFY: 6 dispatches (short term experts)
2019 JFY: 2 dispatches (short term experts)
2020 JFY: 1 dispatch (short term expert)
2021 JFY: 2 dispatches (short term experts)
Project Coordinator (Long-term expert)

2016 JFY: 1 dispatch (long term expert)
2017 JFY: 1 dispatch (long term expert)
2018 JFY: 1 dispatch (long term expert)
2019 JFY: 2 dispatches (long term experts)
2020 JFY: 1 dispatch (long term expert)
2021 JFY: 2 dispatches (long term expert and short term expert)

(2) Receipt of training participants in Japan: see attached 1-4 List of technical
transferring training (in Japanese).
Strengthening Surveillance,

(3) Meetings:

2017
2018
2019

5 dispatches
1 dispatch
3 dispatches

Participation of Symposium, January 2017 3 dispatches

3 times (2018, 2019, 2021): Annex 4 Minutes of JCC

International Symposium,

September 2016, Kick-off Meeting and Scientific Symposium
“Project for Surveillance and Laboratory Support for Emerging
Pathogens”
June 2018, Noguchi Hideyo Memorial Museum Symposium on
Infection Disease and Immunity on the occasion of the formal
presentation ceremony of Dr. Hideyo Noguchi’s autopsy record
from Ghana to Japan

November 2019, International Conference “Sustainable Global
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Health Gains through Partnerships on Biomedical research” under
NMIMR 40" anniversary.
November 2021, Scientific Symposium on SATREPS Project

(4) Equipment Provision: see attached Annex 1

(5) Overseas activities cost: JY131,907,000-

1-2 Input by the Ghana side: see attached 1-2. List of Counterparts

(1) Counterpart assignment:
Prof. Dorothy Yeboah-Manu, Director of Noguchi Memorial Institute
for Medical Research (NMIMR), Project Director from 31st July
2022.
Dr. Asiedu-Bekoe, Director, Public Health Div., Ghana Health
Service (GHS)
Dr. Dennis Laryea, Acting Head, Disease Surveillance Dep, GHS,
Project Manager, from 1st of January 2021
Dr. John Kofi Odoom, Head, Virology, NMIMR, Project Manager
from 1st of August 2020
Dr. Anthony Ablordey, Bacteriology, NMIMR
Dr. Margaretta Gloria Chandi, District Director, Ga West Municipal
Dr. Evelyn Yayra Bonney, Virology, NMIMR
Dr Adwoa Asante-Poku, Bacteriology, NMIMR
Dr lvy Mensah, Bacteriology, NMIMR

(2) Provision of offices: As planned, the Ghana side provided the project office

at NMIMR and facility utility, Internet, other personnel cost.

1-3 Activities (Planned and Actual)
The project has implemented the following activities in the PDM and PO

(Version 2.0). The project accomplishes almost all of its expected outputs by the
end of the project period. The results of outputs are as follows:

Output 1: A sustainable, basic research-linked surveillance for events of public

health importance is established.

Activities:

1-1. Establishment of the sentinel surveillance system for diarrhea diseases.

1-1-1 To conduct a baseline survey with developed tools in a selected model

site.
1-1-2 To assign 5 medical facilities (target facilities of the Project) as the
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sentinel sites of the surveillance of diarrhea diseases in the model site
on the basis of the baseline survey.

1-1-3 To provide the medical professionals and other eligible staff with
trainings for the introduction and operation of the diarrhea sentinel
surveillance.

1-1-4 To conduct training on surveillance geared to staff of local medical
facilities and community-based surveillance volunteers (CBSVs) for the
improvement of infectious disease surveillance in the entire model site,
based on the results of the baseline survey.

1-1-5 To develop Standard Operating Procedures (SOPs) for sample
collection, data management and the feedback of test results including
drug susceptibility of pathogens.

1-1-6 To support the operational management of surveillance including
sample collection and transport at communities and health facilities,
monitoring & evaluation, and feedback, for the early detection of IDRS
priority diseases.

1-1-7 To transfer the detection techniques of major causative agents of viral
diarrhea such as rotavirus, norovirus, etc., as well as important bacteria
(as needed basis) from the NMIMR to the NPHRL.

1-2. Development of a prototype of sample banking system linked with the
infectious disease surveillance

1-2-1 To construct an information database of clinical samples collected
through the passive and active surveillances (the diarrhea surveillance
and HIV research, respectively), consist of patient- and pathogen
characteristics’ including drug susceptibility in the NMIMR.

1-2-2 To arrange storage equipment for the preservation of clinical samples
such as blood, feces, etc. as well as isolated and/or extracted DNA, and
pathogens, etc. in the NMIMR.

1-2-3 To develop regulations for the operation of a prototype of sample banking
system, which stipulates not only the supply/transportation of clinical
samples to the NMIMR, preservation, access and withdrawal, but also
the maintenance management of the equipment and the information
database.

1-3. Functional verification of the basic research-linked surveillance system.

1-3-1 To review the basic research-linked surveillance system from the
viewpoints of sustainability and applicability to other regions, followed by
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the modification of the system operation including the SOPs.

1-3-2 To verify the operability and effectiveness of the system on the basis of
the IDSR performance indicators as well as the implementation of the
simulation exercises (if needed), followed by the modification of it as
needed basis.

1-3-3 To develop guidelines for the introduction to other regions and operation
of the model by packaging the necessary procedures, training materials
and its lecturers, operating expenses, timeframe, ledger sheets, etc.

1-3-4 To commence concrete discussions with Ghanaian authorities concerned
such as the GHS for the endorsement of the model or the mergence of
the elements of it into the current IDSR.

Achievements:

Upon the field search and assessment, we selected Ga West as the model
area for strengthening of the surveillance and performed base-line survey. The
base-line survey was conducted according to the WHO/AFRO guideline for
Integrated Diseases Surveillance and Response (IDSR). Based on the
assessment, the surveillance system in Ga West was reinforced by performing
training courses for health workers, arrangement of sample transfer methods
from community to local and National laboratories, and improving pathogen
detection and diagnosis test skills at these laboratories. Especially, the
accuracy and timely feedback of the results at National Public Health
Reference Laboratory (NPHRL) was emphasized and consequently improved.
The health center at the model area also launched a weekly epidemiological
report on the major infectious diseases for health sectors.

A package of surveillance guideline and training system was established in
collaboration with Ghana Health Service (GHS) and Noguchi Memorial Institute
of Medical Research (NMIMR) to be applied into infectious diseases
surveillance in other areas in Ghana. As a first step, a training for analysis and
graphic visualization of surveillance data was conducted among health workers
in Ga West and Greater Accra, the next target area for surveillance.

For accurate pathogen diagnosis, we reinforced a diagnostic system for
parasites by replacement of microscopes and staff training, and that for viruses
by introducing rapid diagnostic testing. Accordingly, we found that diarrhea
attributed to virus infection rather than bacterial infection is unexpectedly
predominant in community. Furthermore, the next-generation sequencing
(NGS) technique was introduced into NMIMR. Analysis of diarrhea samples in
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Ga West using this technique found a group of bacteria that were not previously
known to exist in Ghana, such as Campylobacter genus. These important
findings would greatly contribute to accurate pathogen diagnosis and control of
infectious diseases in Ghana.

Further Achievements:

The surveillance at the model area became well-functioned epidemiologically
and clinically. NPHRL is also functioning as a reference laboratory with the
support of NMIMR. The outcomes from the pilot study will be applied to other
areas in Ghana and other countries in Africa. The functional surveillance
enables a rapid action for outbreaks of cholera and other emerging pathogens
of public health. Since 2021, even under the difficult situation of COVID-19
pandemic, the surveillance system has been introducing at Adabraka
polyclinical and Princes Marry Louise Children’s Hospital in Greater Accra
region. The results from these activities will provide more information for the
nationwide approach.

This project proved the importance of viral pathogens in diarrheal diseases
in Ghana. This evidence will contribute to the proper use of antibiotics, and
mitigate emergence of drug-resistance strains of bacteria. For more precise
and extensive screening for viral pathogens, technology transfer is ongoing for
scientists visiting at Mie University and Mie National Hospital as a PhD student
or a JICA-SDG program trainee in Japan. Continuation of the training of
Ghanian doctoral students is an important aspect of the project for the
sustainability of the strengthened diarrheal disease system in Ghana.

Furthermore, our new observation for the prevalence of campylobacter
provides useful information to clinicians for their treatment strategy of patients
with campylobacter infection with the proper gram-staining and clinical
manifestations.

Output 2: The capacity of investigation and research for the identification of
promoting, resistance and mucosal defense factors as well as the estimation
of HIV endemicity status on the basis of genomic analyses of microbiome, HLA,
enteric pathogens is strengthened in the NMIMR.

Activities:

2-1. To develop research protocols on HIV and diarrheal diseases in
collaboration between Ghanaian and Japanese researchers..

2-2. To provide Ghanaian researchers with the laboratory and classroom
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trainings for the analyses of pathogen genome in diarrhea conditions,
HLA-associated polymorphisms in Ghanaian HIV carriers, next-generation
sequencing of microbiome and bioinformatics for the analyses on the
interrelationship of the genomic diversity trilaterally (i.e., microbiome,
pathogens and host) .

2-3. To perform the characterization of HIV infection genetically by performing
the multiple genomic analyses of HLA-associated polymorphisms and
microbiome in Ghanaian HIV carriers with currently available clinical and
laboratory data such as CD4+ T-cell counts and viral load as basic
information for future development of novel drugs and vaccines.

2-4. To identify promoting, resistance, and/or mucosal defense factors of
infections by analyzing the interrelationship of genomic diversity amongst
microbiome, pathogens and host HLA, for future risk assessment of
infections for susceptibility and severity, the estimation of the response to
medications and treatments, and future application of the improvement of
infectious controls.

Achievements:

We developed numerous research protocols on HIV and diarrheal diseases
in collaboration between Ghanaian and Japanese researchers. We provided
multiple training courses in Ghana and Japan for Ghanaian researchers to
learn skills for analyses of pathogen genomes in diarrhea conditions and HLA-
associated polymorphisms in Ghanaian HIV carriers, next-generation
sequencing of microbiome, and bioinformatic analyses. Five Ghanaian
students learned molecular biology, microbiology, and immunology including
the latest scientific techniques described above at National Institute of
Infectious Diseases (NIID) in Japan. Three of them obtained PhD and others
are still in the PhD course. All of them has been heavily involved and
contributed their expertise for the SATREPS project. They will play a key role
for the sustainable and improvement of the joint multi-genomic based research
platform between Ghana and Japan.

Polymorphisms in human leukocyte antigen (HLA) are known to have a great
impact on infectious disease susceptibility and progression, especially in HIV
infection. Prevailing HIV subtypes and HLA genotype distribution are different
all over the world, but data on the HIV and HLA interaction have not fully been
obtained in West Africa where HIV subtype CRF02_AG is predominant. In this
project, HLA class | four-digit allele typing was performed in more than 300 HIV
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infected individuals in Ghana by a super high-resolution single-molecule
sequence-based typing (SS-SBT) using the next-generation sequencing (NGS)
technique. Comparison of the SS-SBT-based data with those obtained by a
conventional sequencing-based typing (SBT) revealed incorrect assignment of
several alleles by the latter SBT. This project for the first time presented the SS-
SBT-based, accurate four-digit typing data on HLA class | alleles in Ghana,
West Africa. This enabled us to accurately determine the impact of HLA
genotypes on viral load and CD4 count in HIV infection. HLA-associated HIV
polymorphisms were also determined.

We then examined the influence of individual HLA alleles on viral loads and
CD4 counts in our Ghanaian cohort. Our analysis found association of several
HLA alleles with higher viral loads or lower CD4 counts. Also, we found
association of several HLA alleles with lower viral loads or higher CD4 counts.
In particular, HLA-B*15:10 was associated with both higher viral loads and
lower CD4 counts, which strongly suggests that this allele may be detrimental
for HIV control. Our progress facilitates high-resolution HLA genotyping,
contributing to our understanding of the HIV and host HLA interaction in Ghana,
West Africa.

Current studies have indicated association of gut microbiome composition
with varieties of disorders including infectious diseases. The microbiome
composition is different among races and countries, possibly resulting in
diversified interaction between host immune system and gut microbiome.
However, data on gut/fecal microbiome have not been accumulated in West
Africa. In this project, a technique for fecal microbiome analysis using NGS was
introduced into Noguchi Memorial Institute for Medical Research (NMIMR). We
examined fecal microbiome composition in healthy adults in Ghana, presenting
the first substantial fecal microbiome data obtained by using high throughput
metagenomic tools in Ghana. These data are valuable as a basis for
determination of the association between fecal microbiome and progression of
varieties of diseases in West Africa. These data and samples will become a
part of the biobank program planned and initiated by the current SATREPS.

Further Achievements:

Ghanian researchers and students who learned technical and theoretical
skills for molecular biology, microbiology, immunology and computational
analysis contributed to the progress of this project. Two Ghanian researchers
who obtained PhD though the current SATREPS project are continuously
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working and contributing for the progress of this project in both Accra and
Tokyo. It should be noted that under the unfortunate SARS-CoV-2 caused
pandemic situation, they have provided their virology expertise on the planning
and initiation of laboratory test system and played critical roles for COVID-19
diagnosis at the NMIMR after returning to Ghana. One Ghanaian researcher
who obtained PhD is formally appointed as a junior researcher at National
Institute of Infectious Diseases (NIID) in Japan and continuously working on
the progress made for this project. Despite the COVID-19 pandemic, he has
been back and forth between Tokyo and Accra multiple times for the
continuation and advancement of our project. Because of such dedication and
commitment made by our trained and talented Ghanian investigator(s), the
project was able to maintain smooth and productive interactions with Ghanian
researchers and investigators in both NMIMR and GHS under the difficult
environment caused by the SARS-CoV-2 pandemic. It should be reemphasized
that they did not just provide technical support for the STREPS project but also
contributed the COVID-19 test and diagnosis together with the NMIMR
dedicated investigators.

A recent infection testing algorithm (RITA) was introduced into estimation of
the rate of early HIV diagnosis in Ghana. Early diagnosis with early treatment
is important for the control of HIV epidemic, but our analysis showed low rate
of early HIV diagnosis in Ghana, indicating the requirement of further evaluation
of early HIV diagnosis rate.

Because of accurate HLA typing, we found new HLA allele candidates, which
are now subjected to further analysis for determination. Furthermore, we
determined multiple HIV genome polymorphisms associated with HLA
genotypes. These data on viral and host polymorphisms are valuable as basic
information for future development of novel drugs and vaccines.

Analyses of gut/fecal microbiome in individual regions are important for our
understanding of pathogenesis in HIV infections. However, data on gut/fecal
microbiome has not yet been accumulated in West Africa. We therefore
examined fecal microbiome compositions in HIV-infected Ghanaian adults and
compared the data with those in healthy HIV-negative Ghanaian adults.
Analysis found that alpha diversity of fecal microbiome in HIV-infected
individuals was significantly reduced compared to HIV-negative and associated
with CD4 counts. HIV-infected individuals showed reduction in varieties of
bacteria including Faecalibacterium, the most abundant in HIV-negative
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controls, but enrichment of Proteobacteria. Further analysis revealed the
characteristics of dysbiotic fecal microbiome in HIV infected adults in Ghana.
This is the first study that analyzed the fecal microbiome in HIV-infected
Ghanaian adults using high throughput metagenomic tools. Our results
describing the feature of fecal microbiome in Ghana provide valuable data in
West Africa, where data on enteric microbiome has not yet been systematically
investigated and accumulated, and thus contribute to understanding of the
interaction between HIV and enteric microbiota in a population specific manner.

Output 3: Domestic and international networks of infectious disease
surveillance and related research are strengthened..

Activities:

3-1. To conduct quarterly knowledge sharing- and coordination meetings on
surveillance, research findings, outcomes and evidence derived from the
project activities.

3-2. To hold the "Scientific Conference" regularly to share and discuss
information on progress and achievements of the international joint
research Ghanaian and Japanese project implementation organizations
(some of which are expected to be held as international workshops, with
the participation of researchers and/or administrative officer(s) in charge
of infectious disease control in nearby countries and representatives from
African CDC).

3-3. Support surveillance in the application of knowledge acquired through
basic research.

3-4. To conduct information sharing and discussion with relevant organizations
on the findings, outcomes and achievements of the Project by participating
in the meetings regarding infectious disease control, held by relevant
organizations such as the Africa CDC as applicable.

3-5. To hold a dissemination conference for the deployment of the basic
research-linked surveillance system to other regions and the addition of
target pathogen(s) to the system, geared to the MOH, Regional Health
Directorates of other regions and other organizations engaged in the
research and/or control of infectious diseases.

Achievements:
3-1.
We had meetings with the Koforidua Hospital Team during project period
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to share data on HIV/HLA/Microbiome.

JICA long/short term experts and JICA coordinators provided their efforts
to create mutually beneficial and trustable relationship with Ghanaian
colleagues for advancing and sharing our knowledge in the area of HIV-
HLA-Microbiome interactions. The established relationship will contribute
to the sustainability of Ghana and Japan collaborative research on the HIV-
HLA-Microbiome for further understanding of controlling HIV infection in
Ghana and the rest of African countries.

Through the STREPS project, we were able to establish the interactive
platform with African CDC (see below in details).

Kick-Off Meeting and Scientific Symposium “Project for Surveillance and
Laboratory Support for Emerging Pathogens”, Accra, Ghana, Sep. 27,
2016.
SATREPS Scientific symposium “Human, Pathogen and Commensal
Genomes for Future Surveillance”, Tokyo, Japan, Jan. 25-26, 2017.
Symposium on Infectious Disease and Immunity on the occasion of the
formal presentation ceremony of Dr. Hideyo Noguchi’s autopsy record from
Ghana to Japan, Fukushima, Japan, June 9, 2018.
SATREPS Scientific symposium on “Human, Pathogen and Commensal
Genomes or Future Surveillance”, Accra, Ghana, Nov. 18, 2018.
International Conference "Sustaining Global Health Gains through
Partnerships in Biomedical Research" under Noguchi Memorial Institute for
Medical Research 40 anniversary, Accra by hybrid conference protocol at
Noguchi Memorial Institute for Medical Research, Ghana, Nov. 28-29,
2019.

3-3.
Techniques for NGS, HLA typing, and microbiome analyses were
introduced into NMIMR as described above. Analysis of diarrhea samples
using these techniques found a group of bacteria that were not previously
known to exist in Ghana, such as Campylobacter genus. Furthermore, we
found that diarrhea attributed to virus infection (e.g., norovirus and
rotavirus) rather than bacterial infection is unexpectedly predominant.
Based on these important findings, examination of these bacteria and
viruses was introduced into laboratory tests for determination of pathogens
in diarrhea, contributing greatly to accurate pathogen diagnosis and control
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of infectious diseases in Ghana.

3-4
Through the SATREPS project, together with our NMIMR colleagues, we
established the relationship with CDC by the constructive discussion with
Dr. John N. Nkengasong Director, African CDC for the creation of
SATREPS session during the annual African CDC meeting in order to
present and share the different SATREPS projects and their progress.
International Conference on Re-Emerging Infectious Diseases (ICRED),
SATREPS Session coordinated by JICA, AMED & Africa CDC, Addis
Ababa, Ethiopia, March 18 — 20, 2020 postponed because of COVID-19
pandemic.

3-5.
Presentation by Hiroshi Kiyono at the 5th International Joint Symposium:
The Promotion of Infectious Disease Research Cooperation between
Africa and Japan Toward Science, Technology and Innovation (STI),
AMED, Virtual, Nov. 5, 2020.
Presentation by Hiroshi Kiyono at the AMED International Joint
Symposium 2021: Promotion of Infectious Disease Research Cooperation
between Africa and Japan, Virtual, Nov. 1, 2021.
Establishment of fecal sampling system for microbiome analysis of
healthy subjects and infectious disease patients in Ga West and
Koforidua as model districts for the understanding of influence of gut
microbiota on health and diseases of Ghanaian.

Further Achievements:

Diarrhea surveillance system was reinforced by the progress of basic
research and a package of surveillance guideline and training system was
established in collaboration with GHS and NMIMR to be officially applied into
infectious diseases surveillance in other areas in Ghana and neighbor
countries in West Africa.

2. Achievements of the Project
2-1 Outputs and indicators
Output 1: A sustainable, basic research-linked surveillance for events of public
health importance is established.
Indicators:
1-1. The standard sampling grade of approx. 10% in the sentinel surveillance
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with necessary clinical information is maintained.

1-2. The practical operation of a prototype of sample banking system is
commenced in the NMIMR.

1-3. The laboratory test results of causative pathogens including drug
susceptibility information provided by the National Public Health Reference
Laboratory (NPHRL) and/or the NPHRL have been fed back to the Ga West
District Health Directorate within 10 days.

1-4. The guidelines for the introduction and operation of the basic research-
linked surveillance system model are developed.

Achievements:

1-1. Activities on reinforcement of a surveillance system at the model area
achieved satisfactory results about recording clinical information. Almost all the
samples are sent with necessary clinical information for proper diagnoses.
1-2. A prototype of the sample storage system was constructed at NMIMR after
the sampling and sample transfer system from community to laboratory was
reviewed and changed into a functional system. The sample management
system for SARS-CoV-2 will be expanded to cover all other samples in NMIMR.
1-3. The laboratory results were provided timely to clinicians and GHS officers
on the field within 7 days from sample arrival. The diagnostic capacity at
NPHRL was strengthened in regard to accuracy of laboratory diagnosis and
rapidness of feedback. NMIMR will work for a cooperative institute of NPHRL
when NPHRL needs technical supports in pathogen testing.

1-4. The products from these activities were packaged by GHS and NMIMR,
and the package will be applied to the establishment of a surveillance system
in other areas. The guideline of infectious disease surveillance was included in
the package.

Further Achievements:

A computer program for data analysis has been introduced to improve the
surveillance system and disseminate the system extensively. Young scientists
have been trained in Japan in the field of epidemiology and laboratory testing.
They are expected to contribute to the maintenance and improvement of the
surveillance system at the national level. The surveillance guideline package
was used in two hospitals in the Greater Accra region and resulted in
appropriate sampling. Under the chaos of COVID-19, samples are sent to Mie
University and Mie National hospital, The laboratory investigation and training
are ongoing with Ghanaian PhD students studying in Japan.

17



PM Form 4 Project Completion Report

Output 2: The capacity of investigation and research for the identification of
promoting, resistance and mucosal defense factors as well as the estimation
of HIV endemicity status on the basis of genomic analyses of microbiome, HLA,
enteric pathogens is strengthened in the NMIMR.

Achievements:

NGS technique was introduced into NMIMR. Ghanian researchers who
participated our SATREPS training courses or obtained PhD under our
supervision in Japan learned skills for determination of pathogens, HLA
genotyping, and microbiome analyses. In particular, accurate four-digit HLA
typing system by a super high-resolution single-molecule sequence-based
typing (SS-SBT) using NGS technique was introduced.

Polymorphisms in HLA class | loci are known to have a great impact on
disease progression in HIV infection. Prevailing HIV subtypes and HLA
genotype distribution are different all over the world, and the HIV and host HLA
interaction could be specific to individual disease areas. Data on the HIV and
HLA interaction have been accumulated in HIV subtype B- and C-predominant
populations but not fully obtained in West Africa where HIV subtype CRF02_AG
is predominant. In this project, to obtain accurate HLA typing data for analysis
of HLA association with disease progression in HIV infection in West African
populations, HLA class | (HLA-A, -B, and -C) four-digit allele typing was
performed in 324 treatment-naive HIV infected individuals in Ghana by SS-SBT
using next-generation sequencing. Comparison of the SS-SBT-based data with
those obtained by a conventional sequencing-based typing (SBT) revealed
incorrect assignment of several alleles by SBT (Figure 1). Indeed, HLA-
A*23:17, HLA-B*07:06, HLA-C*07:18, and HLA-C*18:02 whose allele
frequencies were 2.5%, 0.9%, 4.3%, and 3.7%, respectively, were not
determined by SBT. Several HLA alleles were associated with clinical markers,
viral load and CD4" T-cell count (Figure 2). Of note, the impact of HLA-B*57:03
and HLA-B*58:01, known as protective alleles against HIV subtype B and C
infection, on clinical markers was not observed in our cohort. This study for the
first time presents SS-SBT-based four-digit typing data on HLA-A, -B, and -C
alleles in Ghana, describing impact of HLA on viral load and CD4 count in HIV
infection. Accumulation of these data would facilitate high-resolution HLA
genotyping, contributing to our understanding of the HIV and host HLA
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interaction in Ghana, West Africa.
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Figure 1. Comparison of HLA-A allele frequencies determined by SS-SBT and
SBT in HIV infected Ghanaians.
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Figure 2. Correlation analysis between HLA alleles and viral loads in HIV
infected Ghanaians.

c*

Furthermore, the technical and theoretical skills for fecal microbiome
analysis were introduced into NMIMR. Current studies have indicated
association of gut microbiome composition with varieties of disorders including
infectious diseases. The microbiome composition is different among races and
countries, possibly resulting in diversified interaction between host immune and
gut microbiome. Characterization of the baseline microbiota in healthy people
is an essential step to understand this biological interaction in individual
populations. However, data on gut/fecal microbiome has not been accumulated
in West Africa. In this project, we examined fecal microbiome composition in
healthy adults in Ghana. The 16S rRNA gene libraries were prepared using
bacteria fractions derived from 55 Ghanaian adults and subjected to next
generation sequencing. Fecal microbiome of Ghanaian adults was dominated
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by Firmicutes (Faecalibacterium, Subdoligranulum, and Ruminococcaceae
UCG-014), Proteobacteria (Escherichia-Shigella and Klebsiella), and
Bacteroidetes (Prevotella 9 and Bacteroides), consistent with previous
observations in African cohorts. This is the first study that describes substantial
fecal microbiome data obtained by using high throughput metagenomic tools in
Ghana. These data would be valuable as a basis for determination of the
association between fecal microbiome and progression of varieties of diseases
in West African populations.

Further Achievements:

Because of accurate HLA typing, we found new HLA allele candidates, which
are now subjected to further analysis for determination. Determination of new
HLA alleles leads to further accurate HLA typing.

In HIV infections, cytotoxic T-lymphocyte (CTL) responses targeting HLA-
restricted viral epitopes exert strong suppressive pressure on viral replication
and frequently select for mutations resulting in viral escape from CTL
recognition. Numerous data on these HLA-associated mutations in HIV
subtypes B and C have been amassed with few reports described in other
subtypes. In this project, we investigated HLA-associated mutations in HIV
subtype CRF02_AG prevailing in Ghana, Western Africa. We determined viral
gag sequences in 246 out of 324 HIV infected Ghanaians. Phylogeny analysis
revealed that 200 (81.3%) were infected with HIV-1 CRF02_AG. Full gag and
vif sequences were obtained from 199 and 138, respectively, out of the 200
individuals infected with CRF02_AG and subjected to determination of HLA-
associated mutations. The analysis found HLA-associated HIV-1 CRF02_AG
nonsynonymous polymorphisms at nineteen sites, thirteen in gag and six in vif,
including those newly determined. Generation of this data is an important
contribution to our understanding of HIV-1 CRF02_AG and host T cell
interaction.

HIV infected individuals under antiretroviral therapy can control viremia but
often develop non-AIDS diseases such as cardiovascular and metabolic
disorders. Gut microbiome dysbiosis has been indicated to be associated with
progression of these diseases. Analyses of gut/fecal microbiome in individual
regions are important for our understanding of pathogenesis in HIV infections.
However, data on gut/fecal microbiome has not yet been accumulated in West
Africa. In this project, we examined fecal microbiome compositions in HIV
infected adults in Ghana, where approximately two-thirds of infected adults are
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females. In a cross-sectional case-control study, age- and gender-matched HIV
infected adults (n = 55) and seronegative controls (n = 55) were enrolled
(Figure 3). Alpha diversity of fecal microbiome in HIV+ was significantly
reduced compared to HIV- and associated with CD4 counts (Figures 4 and 5).
HIV+ showed reduction in varieties of bacteria including Faecalibacterium, the
most abundant in seronegative controls, but enrichment of Proteobacteria.
Ghanaian HIV+ exhibited enrichment of Dorea and Blautia; bacteria groups
whose depletion has been reported in HIV infected individuals in several other
cohorts. Furthermore, HIV+ in our cohort exhibited a depletion of Prevotella, a
genus whose enrichment has recently been shown in men having sex with men
(MSM) regardless of HIV status. The present study revealed the characteristics
of dysbiotic fecal microbiome in HIV infected adults in Ghana, a representative

of West African populations.
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Figure 3. Top 10 abundant genera in fecal microbiome in uninfected (HIV-) and
HIV infected (HIV+) Ghanaians.
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Figure 4. Comparison of Shannon diversities of fecal microbiome between HIV-
and HIV+. HIV- showed significantly higher diversity than HIV+ (p < 0.001).
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Figure 5. Analyses of correlation between fecal microbiome diversity and
clinical markers.

Techniques for evaluation of early HIV diagnosis contributes to facilitating
early HIV diagnosis and treatment for the control of HIV epidemic.

Output 3: Domestic and international networks of infectious disease
surveillance and related research are strengthened.

Indicators:

Achievements:

The base-line survey was conducted according to the WHO/AFRO guideline
for IDSR. Based on the assessment, the surveillance system in Ga West was
reinforced by performing training courses for health workers, arrangement of
sample transfer methods from community to local and National laboratories and
improving diagnostic test skills at these laboratories. The health center at the
model area also launched a weekly epidemiological report on the major
infectious diseases for health sectors. The system for accurate diagnosis with
pathogen determination by cooperation between local laboratories and NPHRL
in collaboration with NMIMR was established and strengthened.

Further Achievements:

A package of surveillance guideline and training system was established in
collaboration with GHS and NMIMR to be applied into infectious diseases
surveillance in other areas in Ghana.

Banking of samples obtained at surveillance was initiated. These samples
are valuable as references for future surveillance and/or as controls for the
development of novel drugs and vaccines.
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2-2 Project Purpose and indicators
Project Purpose:
A basic research-linked surveillance system model is established in Ghana
Indicators:
Achievements:

Techniques for NGS, HLA typing, and microbiome analyses were introduced
into NMIMR as described above. Analysis of diarrhea samples using these
techniques found a group of bacteria that was not previously known to exist in
Ghana, such as Campylobacter genus. Furthermore, we found that diarrhea
attributed to virus infection (e.g., norovirus and rotavirus) rather than bacteria
infection is unexpectedly predominant. Based on these important findings,
analyses of these bacteria and viruses were introduced into laboratory tests for
determination of pathogens in diarrhea, contributing greatly to accurate
pathogen diagnosis and control of infectious diseases in Ghana.

Further Achievements:

A package of surveillance guideline and training system was established in
collaboration with GHS and NMIMR to be applied into infectious diseases
surveillance in other areas in Ghana.

Banking of samples obtained at surveillance was initiated. These samples
are valuable as references for future surveillance and/or as controls for the
development of novel drugs and vaccines.

3. History of PDM Modification
See Annex 3 as reference

4. Others
4-1 Results of Environmental and Social Considerations (if applicable)

Because of the global spread of the coronavirus disease 2019 (COVID-19),
both Japanese and Ghanaian experts could not be dispatched as planned.
However, we could overcome the unfortunate situation by the interactive platform
between Ghanian and Japanese investigators as well as the efforts made by our
Ghanian investigators and students for their courage and willingness to visit
NMIMR and GHS to execute necessary experiments and data exchanges.

4-2 Results of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)
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One of Ghanian graduate students trained and obtained Ph.D in Japan through
the current SATREPS project was officially hired by and appointed as a junior
researcher at National Institute of Infectious Diseases in Tokyo. This definitively
open new opportunities for other talented Ghanian students seeking
continuous advancement of their scientific career and contributions for the
sustainable bilateral scientific interactions between Ghana and Japan. Further,
it will certainly contribute for advancing the diversified scientific talents and
environments for Ghana and Japan corporative medical science.

lll. Results of Joint Review

1. Results of Review based on DAC Evaluation Criteria
1.1 Relevance
The relevance of the Project was considered high based on the following

information

The diarrhea surveillance system was strengthened at the model area.

NGS technique was introduced.

Accurate HLA typing technique was introduced.

Fecal microbiome analysis technique was introduced.

1.2 Coherence
The coherence of the project was considered high based on the following
conditions.

- The country suffers from a high burden of infectious diseases, such as malaria,
acute respiratory illness, HIV/AIDS, and diarrheal diseases. Ensuring the
reduction of infections, especially among vulnerable groups are indicated in the
national development plan “An Agenda for Jobs: Creating Prosperity and Equal
Opportunity for All 2018-2021” In addition, “Health system strengthening” is
identified as pillar under TICAD VI, and acceleration of action toward improving
health surveillance, monitoring and evaluation are affirmed.

- This Project contributed for strengthening the surveillance and response system
of infectious diseases which match to the national and regional development plan
for health.

1.3 Effectiveness
The effectiveness of the project was considered high based on the achievement
of the project purpose and the five outputs.
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A package of surveillance guideline and training system was established.
The diarrhea diagnosis system was strengthened.

Accurate HLA genotyping data in Ghanaians were obtained for the first time.
Fecal microbiome data in healthy Ghanaians were obtained.

Fecal microbiome data in HIV-1 infected Ghanaians were obtained.

1.4 Efficiency
The efficiency of the project was considered high based on analysis of inputs
and outputs.
The established package is useful for strengthening diarrhea surveillance
system in Ghana and other countries in West Africa.
Accurate diagnosis of diarrhea by viruses and non-cholera bacteria was
facilitated.
Association of HLA genotypes with viral load and disease progression in HIV
infection was evaluated.
HLA-associated HIV polymorphisms were determined.
Dysbiosis of gut microbiome in HIV-1 infected Ghanaians was characterized.

1.5 Impact

Impact of the Project is expected to be positive as the results of the following
analysis:
The strengthened surveillance system could be applied into the surveillance
of other infectious diseases including respiratory infections.
The strengthened diagnosis techniques could be applied into other infectious
diseases including respiratory infections.
Data on pathogens, HLA, and microbiome could be the basis for the
understanding of pathogenesis of infectious diseases and the development
of vaccines and therapies.

1.6 Sustainability
The sustainability of the Project considered high based on the following
information.
Strong reliable relationship between researchers in Ghana and Japan was
stablished.
Many Ghanaian researchers learned skills for surveillance, diagnosis, NGS,
HLA typing and microbiome analysis.
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Three Ghanaian researchers obtained PhD in Japan and are working for the
control of infectious diseases with us in Ghana and/or in Japan. Two
Ghanaian researchers are currently in the PhD course in Japan.

The stored samples could be useful to further research for the control of
infectious diseases.

2. Key Factors Affecting Implementation and Outcomes
Strong reliable relationship between researchers and investigators in Ghana
and Japan.
Sustainable development of human resources.

3. Evaluation on the results of the Project Risk Management
Establishment of strong reliable relationship between researchers and
investigators in Ghana and Japan could be highly evaluated.
Sustainable development of human resources could be highly evaluated.
Activity to contribute to laboratory COVID-19 testing under COVID-19
pandemic could be highly evaluated.

4. Lessons Learnt
Training and Education are important to develop human resources to play
key roles in sustainable collaboration and research for the control of
infectious diseases.
The system for preparation of equipment and reagents needs to be improved.
Stable electrical supply and network system should be strengthened.
Daily management of purchasing the basic and clinical research related
reagents and supplies needs to be simplified and improved.

IV. For the Achievement of Overall Goals after the Project
Completion

1. Prospects to achieve Overall Goal
In this project, the diarrhea surveillance system was strengthened at a model
area, Ga West, and a package of surveillance guideline and training system
was established in collaboration with GHS and NMIMR. This will be applied
for strengthening diarrhea surveillance in other area, leading to strengthening
diarrhea surveillance all over Ghana. Furthermore, this will also contribute to
strengthening neighbor countries in West Africa.
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The package of surveillance guideline and training system described above
can be applied into surveillance for other infectious diseases including
respiratory infectious diseases, contributing to strengthening infectious
disease surveillance in Ghana and possibly West Africa.

In this project, laboratory techniques for pathogen diagnosis in diarrhea was
strengthened at NPHRL and NMIMR with introduction of the technique for
next generation sequencing (NGS) into NMIMR. Determination of pathogens
in diarrhea will be continued and accumulation of data including those on
microbiome will lead to establishment of more accurate and cost-effective
diagnosis for diarrhea pathogens. Furthermore, these techniques can be
applied for pathogen diagnosis in other infectious diseases, strengthening
pathogen diagnosis techniques in infectious diseases and contributing to
UHC.

Training in this project resulted in improvement of accuracy of laboratory tests
for HIV drug resistance. Furthermore, early HIV diagnosis rate was
determined. These would be helpful to evaluation of activities for facilitating
early diagnosis and early treatment toward HIV control.

In this project, sample storage was initiated. Furthermore, data on HLA alleles
and fecal microbiome compositions in Ghanaians were obtained by accurate
HLA typing and analysis of fecal microbiome. These samples and data were
important as a basis for determination of the impact of these factors on
infectious diseases progression, understanding of the interaction of these
factors with pathogens, and development of vaccines and therapies.

In this project, reliable, respectable and stable relationship was established
between the counterparts (NMIMR and GHS) and our Japanese team. Many
Ghanaian talented researchers and students who learned technical and
theoretical skills by training and/or PhD courses in Japan are continuously
contributing their expertise to this project and/or collaborative research
related to infectious diseases and their control. These would greatly
contribute to future progress of our persistent collaboration toward
establishment of Center for Excellence (COE) for infectious disease control
in West Africa.

2. Plan of Operation and Implementation Structure of the Ghana side to
achieve Overall Goal
Utilizing the package of surveillance guideline and training system,

27



PM Form 4 Project Completion Report

researchers in the counterparts are preparing introduction of the diarrhea
surveillance system into other area in Ghana.

Based on the intensive discussion with our respectful counterparts, we have
decided to prepare a new application together for the next SATREPS project
to apply the package developed by the current SATREPS project as
described above for continuously strengthening the surveillance system for
other infectious diseases, in particular respiratory infectious diseases.

Our Ghanian colleagues are planning to strengthen laboratory techniques for
pathogen diagnosis in other infectious diseases, in particular respiratory
infectious diseases in continuous collaboration with us. We are fully
committed for the interactive and productive collaboration with them.
Drug-resistant HIV surveillance will be facilitated, which would be helpful to
appropriate prescription for antiretroviral therapy (ART).

To advance our knowledges and results generated by the current SATREPS
for the control of infectious diseases in Ghana, both Ghanian and Japanese
investigators have planned and organized a new application for the next
SATREPS project to establish a biobank system to accumulate samples and
data including those on HLA alleles and fecal microbiome compositions in
Ghanaians, which could constitute a basis for the initiation of Ghana-
originated new vaccine and therapy discovery program against infectious
diseases.

The current SATREPS project on the integrated surveillance and basic
research established a unique interactive scientific platform for creating the
Ghana-initiated new drug and vaccine discovery science. The trusted and
respected interactive scientific relationships between Ghanaian and
Japanese investigators are ready to move and advance the SATREPS
project for the next stage for discovering new drugs and vaccines for the
controlling infectious diseases in Africa by preparing and applying the next
SATREPS project.

3. Recommendations for the Ghana side
Introduction of the strengthened system of diarrhea surveillance into other
area in Ghana is important and the package of surveillance guideline and
training system would be very useful. Our Japanese team would be pleased
to continuously work together with our Ghanian colleagues for accomplish
our common goals.
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Application of the strengthened surveillance system built by the current
SATREPS into surveillance of other infectious diseases, in particular
respiratory infectious diseases, is logical and critical for the continuous
improvement of infectious disease control in Ghana and neighboring
countries. To this end, we have prepared a new application together for the
next SATREPS project in order to continuously working together to achieve
our common goal.

Establishment of a biobank system would constitute a valuable scientific
basis for starting Ghana-initiated new vaccine and therapy research in
NMIMR. We have thus planed and prepared a new application together with
NMIMR and GHS investigators for the next SATREPS project.

4. Monitoring Plan from the end of the Project to Ex-post Evaluation

We do not have a system to monitor the progress of strengthening of diarrhea
surveillance system in other areas in Ghana after completion of this project.
However, because of our stable and reliable relationship with Ghanian
colleagues, we will continue maintaining interactive communication with the
counterparts for the continuous scientific interactions as well as training of
next generation of investigators for achieving our common goal of the
sustainable infectious disease control in Ghana and neighboring counties.
Together with our respectable Ghanian counterparts, we have planned and
prepared a new application for the next SATREPS project for strengthening
of respiratory infectious disease surveillance and establishment of a biobank
system for storage of samples and data which would constitute a valuable
basis and asset for starting to build Ghana-initiated discovery of new
generation of vaccines and therapies for the control of infectious diseases in
Africa.
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List of Dispatched Expert

Name of Experts Date of Date of Arival Affiliation Title Area of Expertise
Departure
Adachi Motoi 2016/08/06 2018/03/28|Mie University Assoc.Prof. surveillance surveillance planning
Taniguchi  Kiyosu 2016/09/18 2016/09/25|National Mie Hospital Director surveillance erjg\t/sél(l)alnce planning &
. . . . HIV research planning &
Ishikawa Koichi 2016/09/24 2016/09/29|National Inst.Infect.Dis. Sen. Researcher |HIV . }
kick of meeting
. . mucosal HIV research planning &
Matano Tetsuro 2016/09/24 2016/09/29]Inst.Med.Sci, Tokyo Univ Prof. . . . .
immunity kick off meeting
Kiyono Hiroshi 2016/09/25|  2016/09/29|Inst.Med.Sci, Tokyo Univ Prof. General surveillance planning &
Manager kick off meeting
. . . genome HIV research planning &
Uematsu Satoshi 2016/09/25 2016/09/29]Inst.Med.Sci, Tokyo Univ Prof. . . .
analysis kick of meeting
Ishikawa  Koichi 2016/11/21|  2016/11/25|National Inst.Infect.Dis. Sen. Researcher |HIV surveillance planning &
kick off meeting
Hori Hiroki 2017/02/22|  2017/03/02|Mie University Prof. surveillance  |SUrveifiance planning &
kick off meeting
Ishikawa Koichi 2017/02/25 2017/03/02|National Inst.Infect.Dis. Sen. Researcher [HIV HIV research protocol
Mizutani Taketoshi 2017/02/25 2017/03/02 g‘;gxit;r;f Microbial Researcher microbiome HIV research protocol
Mizutani Taketoshi 2017/06/28 2019/09/27]Inst.Med.Sci, Tokyo Univ Assis.Prof. microbiome HIV research protocol
and planning
Ishikawa Koichi 2017/08/22 2017/09/06|National Inst.Infect.Dis. Sen. Researcher |HIV ”.‘ee“”g with new
director of NMIMR
. . . . . General meeting with new
Kiyono Hiroshi 2017/08/26 2017/08/30|Inst.Med.Sci, Tokyo Univ Prof. Manager director of NMIMR
Ishikawa  Koichi 2017/11/13|  2017/11/19|National Inst.Infect. Dis. Sen. Researcher |HIV Pre-JCC, Noguchi

symposium




C/P Implementation List

Group Name Institution Position research participating period
Leader starts ends
year month year month
O Prof. Abraham Kwabena Anang Noguchi Memorial Institute for Medical Research Director 2017 8 2021

Prof. Kwadwo Ansah Koram Noguchi Memorial Institute for Medical Research Former Director/ PI on 2016 8
Surveillance

Prof. William Kwabena Ampofo Noguchi Memorial Institute for Medical Research Head, Virology/PI on HIV 2016 8

Prof. Dorothy Kyerewah Yeboah Manu |Noguchi Memorial Institute for Medical Research Former Head, 2016 8
Bacteriology/PI on Surveillance

Prof. Kennedy Kwasi Addo Noguchi Memorial Institute for Medical Research Head, Bacteriology 2018 8 2021

Dr. Evelyn Yayra Bonney Noguchi Memorial Institute for Medical Research Research Fellow, Virology 2016 8

Mr. Christian Bonsu Noguchi Memorial Institute for Medical Research Principal Technologist, 2017 3 2019
Bacteriology

Ms. Doris Aboagyewaa Boampong Noguchi Memorial Institute for Medical Research Research Assistant, Bacteriology 2017 3 2018

Ms. Diana Asema Asandem Noguchi Memorial Institute for Medical Research Senior Research Assistant, 2018 6 2020
Bacteriology

Ms. Pheonah Badu Noguchi Memorial Institute for Medical Research Senior Research Assistant, 2018 1 2018
Bacteriology

Dr. Samuel Yaw Aboagye Noguchi Memorial Institute for Medical Research Chief Research Assistant, 2018 10 2019
Bacteriology

Mr. Abana Christopher Zaab—Yen Noguchi Memorial Institute for Medical Research Senior Research Assistant, 2016 3
Virology

Dr. Sampson Badu Ofori Noguchi Memorial Institute for Medical Research Clinical Care Coordinator, 2017 9
Koforidua

Mr. Dennis Kushitor Noguchi Memorial Institute for Medical Research Senior Research Assistant, 2018 5
Virology

Mr. Theophilus Afum Noguchi Memorial Institute for Medical Research Senior Research Assistant, 2019 5
Bacteriology

Mr. Abdul Basit Musah Noguchi Memorial Institute for Medical Research Research Assistant, Bacteriology 2021 1

Dr. Badu Sarkodie Ghana Health Service Director, Public Health 2016 8 2020

Dr. Franklin Asiedu—Bekoe Ghana Health Service Head, Disease Surveillance 2016 8
Department




Dr.Jhon Kofi Odoom Ghana Health Service Head, Disease Surveillance 2021 1
Department
Mr. Kwame Owsu Ghana Health Service Data Manager, Disease 2016 8
Surveillance Department
Dr. David Opare National Health Reference Laboratory, Ghana Head 2016 8 2020
Health Service
Dr. Gifty Boateng National Health Reference Laboratory, Ghana Duputy Head 2016 8
Health Service
Dr. Doris Arhin Ga West Municipality, Ghana Health Service District Director 2016 12 2020
Dr. Margaretta Gloria Chandi Ga West Municipality, Ghana Health Service District Director 2020 7
Mrs. Thelma Teley Aphour Ga West Municipality, Ghana Health Service Disease Control Officer 2016 12 2021




List of Equipment

Place Equipment Allocation date of arrival usage
Japan High speed refrigerated centrifuge NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Accessory for NM-307 NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Mini Personal Centrifuge, MultiSpin NMIMR, Virology Department 20180810  |HIV,microbiome, drug resistance
Japan Mini Personal Centrifuge, OneSpin NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Pipette Calibration Station NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Fluorometer NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Heat Block NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Block NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Accessory for LCX-100 NMIMR, Virology Department 20180810  |HIV, microbiome, drug resistance
Japan Bioanalyzer NMIMR, Virology Department 20180810 HIV, microbiome, drug resistance
Japan Low Speed Bench-top Centrifuge NMIMR, Bacteriology Department 20180810 microbiome, drug resistance, diarrhea study
Japan Incubator NMIMR, Bacteriology Department 20180810 microbiome, drug resistance, diarrhea study
Local Photocopier NMIMR Office 20160830 SATREPS project office
Local Cabinet NMIMR Office 20160920 SATREPS project office
Local Laptop computer GHS, Disease Surveillance Department 20161020 diarrhea surveillance
Local Projector GHS, Disease Surveillance Department 20161020 diarrhea surveillance
Local Laptop computer GHS, Disease Surveillance Department 20161116 diarrhea surveillance
Local Laptop computer NMIMR, Virology Department 20161213 HIV/AIDS data analysis
Local Laptop computer NMIMR, Bacteriology Department 20161213 diarrhea surveillance analysis
Local Photocopier GHS, Disease Surveillance Department 20161219 diarrhea surveillance
Local Project Vehicle NMIMR Office 20170110 SATREPS project activity
Local Laptop computer Eastern Regional Hospital, Koforidua 20170214 HIV/AIDS data analysis
Local Refrigerator Eastern Regional Hospital, Koforidua 20170809 HIV/AIDS sample storage
Local Ga West Municipal Hospital, Oduman Health Center, Mayera HC, ) . .

Laptop computers Kotoku HC, St. John's Hospital, Ga West Management 20170904 diarrhea surveillance analysis
Local Microscopes Ga West Municipal Hospital, Oduman Health Center, Mayera HC, 20171004 diarrhea surveillance study

Kotoku HC, St. John's Hospital

Local Motorcycles Oduman Health Center, Mayera HC, Kotoku HC 20171030 diarrhea surveillance, sample transportation
Local Package of upgrade of 3130 genetic analyzer NMIMR, Virology Department 20171114 HIV/AIDS DNA sequence
Local Photocopier Ga West District Office 20180205 diarrhea surveillance
Local Refrigerator National Health Reference Laboratory, Ghana Health Service 20190320 diarrhea surveillance sample storage
Local Laptop computer NMIMR, Bacteriology Department 20190521 diarrhea surveillance analysis
Local Media Dispenser National Health Reference Laboratory, Ghana Health Service 20190730 diarrhea surveillance study
Local Microscan NMIMR, Bacteriology Department 20191202 diarrhea surveillance, drug resistance
Local RNA Extractor NMIMR, Bacteriology Department 20200824 diarrhea surveillance, sample preparation
Local Bio Banking System NMIMR 20220124 Database




Technical transfer and knowledge/information sharing during SATREPS project

| Date [Participants |Programe |Location |Remarks
2017
16-Jan | 26-Jan Dr.Badu Sarkodie Introduction of Japanese Surveillance | Tokyo, Kawasaki,
Dr.Franklin Asiedu-Bekoe system MOHW etc
Mr.Christian Bonsu . . :
20-May | 8-Jun Mrs. Gifty Mawuli NGS analysis for microbiome study |Tokyo
13-Jun [ 15-Jun |GHS staff, Nurse, Technisian |[ISDR training Ga West sample collection
17-Jul 18-Jul |GHS staff, Nurse, Technisian [ISDR training Ga West Z?;r(lﬁlfetransportalon,Lecture and
2018
29-Jan | 17-Mar |Noguchi Staff Microbiome study Noguchi by Dr.Aya Ishizuka,sample
27-Feb | 20-Mar |Noguchi Staff zl(ﬁsvgrmgcroblome analisis by PC Noguchi by Mr.Prince Parbie (NIID)
12-Mar | 27-Mar [Noguchi staff ;I]\;I)?Sriig resistance and HLA Noguchi By Mildred A. Bosompen (NIID)
Prof.Kwabena Manta Tokvo. Nadova. Mie Lecture of Prof.Anang was held in
3-Jun | 18-Jun |Bosompem (Anang) Public health policy, structure, system otc yo, Nagoya, Quarantine station of Nagoya
(Noguchi Director) Airport.
Dr.Samuel Yaw Aboagye
Dr.lsaac Darko Otchere
Ms.Diana Asandem
12-Nov | 23-Nov |Mr.Christopher Zaab-Yen 16sRNA data analysis by Qiime2 Noguchi Mr.Prince Parbie (NIID)
Abana
Ms Stephen Nyarko
Mr.Dennis Kushitor
2019
Ms. Christiana Kodom
3-Jul 12-Jul Achempem Surveillance system and practice Tokyo, Mie etc

Ms. Thelma Tetteh

(GHS staff)

2021




4-Feb 9-Mar |Noguchi Staff diagnosis of viral diarrhea Noguchi Dr.Prince Parbie (NIID staff)
2-Jul 30-Jul |Noguchi Staff H.IV drug resistance, COVID Noguchi Ms.Nana Afia (NIID)
diagnosis
17-Jul 9-Aug H.IV drug re5|stance, COvID Noguchi Dr.Prince Parbie (NIID Staff)
diagnosisi
Dr.Kikuchi, Dr.Ishikawa,
Dr.Nishizawa
Sept. Oct. Virology Staff of Noguchi HIV drgg resistance practice and on line 10 times Dr.Prince Parvie, Mr.Theodore
analysis (NIID)
Africa Open Innovation Challenge
powered by JICA
HIV drug resistance analysis and
11-Nov |26-Dec |Virology Staff of Noguchi database study Noguchi Dr.Prince Parbie (NIID staff)

COVID diagnosis




Standard Operating Procedure (SOP)
for enhanced diarrhea surveillance

® General Description of enhanced diarrhea surveillance (EDS)

This SOP is for enhanced diarrhea surveillance (EDS) at District level. The
purpose of conducting EDS is to strengthen routine diarrhea surveillance in all
health facilities in Ghana by timely investigating causative agent on regular
sampling. Flow of sample and patient information along with the flow of feedback

is summarized in Figure 1.
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Fig 1. The overall of the EDS

At each sentinel site, every time a diarrhea patient visits their clinic, first the
sample is tested for Cholera using rapid diagnosis test (RDT). If the test is positive,
the case is treated as Cholera cases and investigation will be initiated. On the
other hand, when RDT is negative, the patient is enrolled into EDS as acute
diarrhea patient and both stool sample and patient information is collected. The
health centers other than sentinel sites follows Ghana IDSR, i.e. the diarrhea
patient is tested for cholera using RDT, if positive, active investigation, if negative,
they are expected to report accumulated number of watery diarrhea cases weekly.



1. Select sentinel sites for enhanced diarrhea surveillance (EDS)

Sentinel sites for EDS should select nearest districts from 4 regional public health
laboratories and National Public Health Reference Laboratory (NPHRL) or
Noguchi Medical Institute for Medical Research (NMIMR). Based on population,
prevalence of disease and other relevant information, the places and the number
of sentinel sites(among tertiary hospital, municipal hospital, policlinic, Health
center and private hospital) should be selected.

2. Train the health professionals and other eligible staff as well as
community-based surveillance volunteers (CBSVs) in district for the
introduction and operation of enhanced diarrhea surveillance (EDS)

Once you selected sentinel sites for EDS, you need to train the health
professionals and other eligible staff as well as community-based surveillance
volunteers (CBSVs) in district for the introduction and operation of EDS. In
addition to this, you need to train data information officer to use EPI info to

manage the data.

3. Case Definition for Diarrhea

Patients who meet the condition below:

Watery diarrhea (3 stools in 24 hours) with one of the following;
» Vomiting
» Fever with more than 37.5 C
» Abdominal pain

All the patients who met the criteria should undergo RDT for cholera and
microscopy for parasite. If the test result is positive, follow the procedures for
each disease. The patient will not be enrolled to EDS (Figure 2).



Diarrhea Patient

Cholera Rapid Diagnosis Test
Microscopy Test for Diagnosis

Positive MNegative

Take stool sample Take stool sample

Use Cholera case investigation form Use Acute Gastroenteritis form

Sample is tested at NPHRL/Regional Sample is tested at NPHRL/Regional
Public Health Lab for Cholera or Public Health Lab for Pathogen
Parasite detection

Figure 2. The flow of patient who visited medical facility with the symptom of

diarrhea

4. Patient Information and stool specimen collection

For those who met the criteria for diarrhea and resulted negative for both cholera
RDT and microscopy, is included in EDS. Once the patient is enrolled, patient

information and stool sample should be collected.

1) Case-based information form

Once the diarrhea patient is ruled out for cholera and parasitic disease, the staff
at the sentinel site will collect patient information using patient investigation form
(Case-based information form: attachment 1).
» Fill all the information in the form except lab section.
» Attach the ID number sticker. Use the same ID number with stool sample
taken from the patient.
» Enter the collected information into Epi info and download and save the
information as a “line list” in excel sheet.
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» Report patient information to District Health Directorate(DHD). During this
step, send DHD the ONLY newly reported case from the previous report.

2) stool sample collection

Minimum requirement number for each site to collect stool sample is two per
week. However, if you can collect more than two samples per week, it is OK to

collect more than two.

» Priority is to collect stool sample because stool sample can provide
additional information such as sensitivity analysis for antimicrobe, genotype,
serogroup, etc.

» Attach the ID number sticker to the container. Use the same ID number with
the patient information form of the same patient.

» Once you have collected the stool specimen, put it into the refrigerator until
the motorbike or other transportations is ready to start.

» Try to collect samples from both groups (i.e. less than 5 years old, more than
5 years old). Ideally, the proportion of the number of diarrhea cases in each

group and the number of the samples are nearly equal.

Example: If the number of diarrhea case in adult for the week was 20 and
children 10 (the ratio of 2:1), the sample taken from adult is 2 and from
children 1 (the ratio is also 2:1) will be ideal.

5. Information form and sample transportation

1) All collected samples are sent to the nearest Regional Public Health Laboratory

/NPHRL/NMIMR with case-based information form.

» Stool sample and case-based information form with the same ID will be
transferred to the nearest Regional Public Health Laboratory
/INPHRL/NMIMR.

»  Put stool sample and case-based information form together into cooler box



(picture) with enough icepack so that stool sample is kept under 4°C until it
arrives at the nearest Regional Public Health Laboratory /NPHRL/NMIMR.
Make sure the samples are well refrigerated during the transportation.

(example of cooler box)

» Do not separate stool sample and case-based reporting form even it has
specific ID number.

2) Regional Public Health Laboratory /NPHRL/NMIMR will test for bacteria
pathogen as well as virus pathogen.

6. Reporting (or Feedback)

One of the important purposes of this surveillance is to share the results with all
the people involved in the surveillance. Thus, the reporting (or feedback) of the
test results is important.

1) Data management

® At Sentinel Sites

» All sentinel sites should enter the information using EPI Info to create
the line list of your own facility.

» If you gain additional information on patients, update as soon as
possible and make sure let DHD information officer know where you
updated.

» Report information on just new case (a case reported in the week) once
a week to DHD (it is better to have specific day of the week to report).




® AtDHD

>

Merge all line listing data sent from each sentinel site at DHD (person in
charge).

Line listing should be managed by EPI Info database according to the
data management training course.

If there are missing data, data with obvious error, or any other
questionable information on the line list, data manager need to contact
sentinel site and check the information form.

Share line list database with DSD, Regional Health Directorate(RHD),
Regional Lab/NPHRL (person in charge) regularly.

® At Regional Public Health Laboratory/NPHRL/NMIMR

>
>

Received samples should be tested at earliest convenience.

Regional Public Health Laboratory/NPHRL/NMIMR must immediately
feedback the test result of cholera suspected case even if the result was
negative.

Duration of feedback of laboratory result should be 3 working days after
receipt of samples. If a pathogen of Public Heath importance is identified,
immediately report to GHS, RHD and DHD.

Must fill out the all laboratory section of case-based information form.
Regional Public Health Lab/NPHRL/NMIMR merges both Virologic data
and Bacteriological data and send to GHS, RHD and DHD once a week.

2) Data Analysis
® AtDHD

>
>

Merge clinical data and laboratory data using Epi-info database.

Use “Time”, “Place”, “Person” as the basics of summarizing. Following

is some of the example of the results expected from the data analysis.

<~ summary of descriptive information of the patients

<~ write epi-curve of watery diarrhea, bloody diarrhea and cholera to
see the trend of diarrhea

<~ calculate the incidence rates of diarrhea disease by sub-district

< summarize laboratory data by detected agents and antibiotic
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>

resistance information

Results should be summarized as a weekly report.

3) Feedback and Communication (Figure 1)

® At sentinel sites

» Once you received laboratory information and weekly summary from
DHD, share with staff at the facility.

» The results should be utilized for future treatment and public health
response.

» If the data is incorrect, notify DHD staff and discuss until the issue is
solved.

® AtDHD

» Feedback laboratory results to each sentinel sites immediately.

» Check the latest data and assess the situation. Report to upper level
(RHD and DSD) if outbreak or any other signals for increasing risk of
the disease is suspected.

» Communicate with community and health facility using weekly report

and/or emergency alert.

® At Regional Public Health Laboratory/NPHRL/NMIMR

» NMIMR is responsible for technical support for EDS. NMIMR and
Regional Public Health Laboratory/NPHRL should have Joint session
on quality assurance regularly.

Remarks

Surveillance results must be used to improve the situation, detect outbreak early,

and future prevention of the disease. High quality data is necessary to achieve

this goal and the only way is all the participants to follow this SOP. This SOP will

be revised regularly once we notice any obstacles.
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Project Title: Surveillance and Laboratory Support for Emerging Pathogens of Public Health Importance in Ghana "
2016 to the 67 of March 2022
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Ghana. given to the basic research-linked surveillance system by|(2) Minutes of the Joint Coordinating health-related policies Is maintained material
Ghanaian authorities concerned such as the GHS and/or |{Committee (JCC) In Ghana. transfer,
the MOH, or elements of the model are merged into the [(3) GHS epidemiological bulletins o biosafety, etc.
Integrated Disease Surveillance and Response (IDSR). |(4) Documents or other comparable materials |2+ Other initiatives to measure shall be
2. By the end of the project period, enteric disease explaining the endorsement of the guidelines ~ |Z00NOtIC virus infections are conducted in
research updates from the model district are published in |or the integration to the IDSR. appropriately implemented in conformity to
GHS epidemiological bulletins as appropriate. (5) Other project documents Ghana. related
Outputs international,
1 Asustainable, basic research-linked surveillance system for 1-1. For 6 months from September 2020 to February (1) Experts' project reports domestic and
infectious agents of public health importance is established. 2021, the standard sampling grade of approx. 10% in the|(2) Minutes of JCC organizational
sentinel surveillance with necessary clinical information {(3) Other project documents conventions,
IS maintained. regulations and
1-2. By February 2021, the practical operation of a standards.
prototype of sample banking system is commenced in
the NMIMR.
1-3. For 6 months from September 2020 to February
2021, the laboratory test results of causative pathogens
including drug susceptibility information provided by
the National Public Health Reference Laboratory
(NPHRL) and/or the NPHRL have been fed back to the
Ga West District Health Directorate within 10 days.
1-4. By February 2021, the guidelines for the
introduction and operation of the basic research-linked
surveillance system model is developed.
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2  The capacity of investigation and research for the identification |2-1. By February 2021, at least 2 novel findings (1) Experts' project reports
of promoting, resistance and mucosal defense factors as well as  |regarding the HIV genetic characterization are obtained. |(2) Minutes of JCC
the estimation of HIV endemicity status on the basis of genomic |2-2. By February 2021, at least 2 novel findings (3) Handouts and minutes of the Scientific
analyses of microbiome, HLA, enteric pathogens is strengthened |[regarding the promoting, resistance and/or intestinal Meetings
in the NMIMR. mucosal defense factors are obtained. (4) Research papers published in scientific
2-3. By the end of the project period, at least 3 papers  |journals
from the following subjects published by Ghanaian (5) Other project documents
researchers as first author or comparable responsibility
with first author, in peer reviewed journals: microbiome;
HIV; causative viral or bacterial pathogens of diarrhoea
including drug susceptibility; HLA; promoting,
resistance, mucosal defense factors of infections; and/or
HIV genetic characterization.
3 Domestic and international networks of infectious disease 3-1. Quarterly knowledge sharing meetings are held with|(1) Experts' project reports
surveillance and related research are strengthened. the participation of the NMIMR, the NPHRL, the GHS {(2) Minutes of JCC
and other eligible organizations (as needed). (3) Handouts and minutes of the Scientific
3-2. By 6 months before the end of the project period, at |Conferences
least one (1) international conference, workshop, etc. (4) Other project documents
which are organized by the Project, is held.
Activities Inputs Important Assumptions
) _ ] ] 1. Ghanaian government accords
1 A sus’FamabIe, basic resegrch-lmkgd survelllar_lce syste_m for Japan Ghana sufficient budget and personnel to
infectious agents of public health importance is established. GHS and personnel to NMIMR.
: : : : Experts Counterparts
11 Establishment of the sentlne:jizt;;;/:; [lance system for diarrhoeal (1) Chief Advisor (Short-term expert (1) Project Director 5 Traine(_j countgrpgrt_personnel
(2) Surveillance (Long/short-term expert) (2) Project Manager turnover impact is limited.
1-1-1 To conduct a baseline survey with developed tools in a selected model |(3) Microbiome Analysis (Long/short-term expert) (3) Researchers in Bacteriology, Virology, o _
" site. (4) Project Coordinator (Long-term expert) Immunology, and Communicable disease 3. Project implementation
(5) Experts for immunology and HIV (Short-term surveillance cooperation is obtained from health
To assign 5 medical facilities (target facilities of the Project) as the  |experts) (4) GHS surveillance staff facilities and related stakeholder
1-1-2. sentinel sites of the surveillance of diarrhoeal diseases in the model (5) Research Assistants organizations.
site on the basis of the baseline survey. Training in Japan
(1) Surveillance Land, Facilities, equipment and materials
To provide the medical professionals and other eligible staff with (2) Molecular Biology (1) Office space at NMIMR and GHS
1-1-3. trainings for the introduction and operation of the diarrhoea sentinel Surveillance
surveillance. Equipment and materials (2) NMIMR laboratory facility access/use
(1) Necessary equipment and reagents for research to be |(3) Clinical specimens
To conduct training on surveillance geared to staff of local medical  |defined by research protocols
1.1.4. Tacilities and community-based surveillance volunteers (CBSVs) for |(2) Necessary equipment and/or devices for collection |Local costs
the improvement of infectious disease surveillance in the entire model |and transport of specimens through early vigilance and |Running expenses necessary for
site, based on the results of the baseline survey. rapid response mechanism implementation of the project activities such
. as personnel costs of permanent staff and
To dev_elop Standard Operating Procedures (SOPs) for sampl_e  |Local costs utilities
1-1-5. collection, dgte_l management and the feedback of test results including Running expenses necessary for implementation of the
drug susceptibility of pathogens. project activities other than those that borne by the
To support the operational management of surveillance including Ghanaian side
1-1-6 sample collection and transport at communities and health facilities,
" monitoring & evaluation, and feedback, for the early detection of
IDRS priority diseases.
To transfer the detection techniques of major causative agents of viral
1-1-7. diarrhoea such as rotavirus, norovirus, etc., as well as important

bacteria (as needed basis) from the NMIMR to the NPHRL.




1-2.

Development of a prototype of sample banking system linked with
the infectious disease surveillance

1-2-1.

To construct an information database of clinical samples collected
through the passive and active surveillances (the diarrhoea
surveillance and HIV research, respectively), consist of patient- and
pathogen chraracgteristics including drug susceptibility in the
NMIMR.

1-2-2.

To arrange storage equipment for the preservation of clinical samples
such as blood, feces, etc. as well as isolated and/or extracted DNA,
pathogens, etc. in the NMIMR.

1-2-3.

To develop regulations for the operation of a prototype of sample
banking system, which stipulates not only the supply/transportation of
clinical samples to the NMIMR, preservation, access and withdrawal,
but also the maintenance management of the equipment and the
information database.

1-3.

Functional verification of the basic research-linked surveillance
system

1-3-1.

To review the basic research-linked surveillance system from the
viewpoints of sustainability and applicability to other regions,
followed by the modification of the system operation including the
SOPs.

1-3-2.

To verify the operability and effectiveness of the system on the basis
of the IDSR performance indicators as well as the implementation of
the simulation exercises (if needed), followed by the modification of it
as needed basis.

1-3-3.

To develop guidelines for the introduction to other regions and
operation of the model by packaging the necessary procedures,
training materials and its lecturers, operating expenses, timeframe,
ledger sheets, etc.

1-3-4.

To commence concrete discussions with Ghanaian authorities
concerned such as the GHS for the endorsemenrt of the model or the
mergence of the elements of it into the current IDSR.

2-1.

2-2.

2-3.

The capacity of investigation and research for the identification
of promoting, resistance and mucosal defense factors as well as
the estimation of HIV endemicity status on the basis of genomic
analyses of microbiome, HLA, enteric pathogens is strengthened
in the NMIMR.

To develop research protocols on HIV and diarrhoeal diseases in
collaboration between Ghanaian and Japanese researchers.

To provide Ghanaian researchers with the trainings (theory and
practice) of the analyses of pathogen genome in diarrhoea conditions,
HLA-associated polymorphisms in Ghanaian HIV carriers, next-
generation sequencing of microbiome and bioinformatics for the
analyses on the interrelationship of the genomic diversity trilaterally
(i.e., microbiome, pathogens and host) .

To perform the characterization of HIV infection genetically by
performing the multiple analyses of HLA-associated polymorphisms
and microbiome in Ghanaian HIV carriers with currently available
data such as CD4+ T-cell conts and viral load as basic information for
future development of novel drugs and vaccines.

Pre-Conditions
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2-4.

To identify promoting, resistance, mucosal defense factors of
infections by analyzing the interrelationship of genomic diversity
amongst microbiome, pathogens and host HLA, for future risk
assessment of infections for severity, the estimation of the response to
medications and so on.

3-1.

3-2.

3-4.

Domestic and international networks of infectious disease
surveillance and related research are strengthened.

To conduct quarterly knowledge sharing- and coordination meetings
on surveillance, research findings, outcomes and evidences derived
from the project activities.

The Ghanaian stakeholders engaged
In the infectious disease control do
not oppose to the commencement of
the Project.

To hold the "Scientific Conference " regularly to share and discuss
information on progress and achievements of the international joint
research Ghanaian and Japanese project implementation organizations
(some of which are expected to be held as international workshops,
with the participation of researchers and/or administrative officer(s) in
charge of infectious disease control in nearby countries).

Issues and Countermeasures

[0 conduct iTtormation sharing and discussion With relevant
organizations on the findings, outcomes and achievements of the
Project by participating in the meetings regarding infectious disease

control, held by relevant organizations such as the Africa CDC as
annlicable.

To hold a dissemination conference for the deployment of the basic
research-linked surveillance system to other regions and the addition
of target pathogen(s) to the system, geared to the MOH, Regional
Health Directorates of other regions and other organizations engaged
in the research and/or control of infectious diseases.

*: The basic research-linked surveillance system is a system in which laboratory diagnosis such as gene detection is carried out on clinical samples collected in sentinel sites (medical facilities), and the trend of infectious
diseases and susceptibility information to antibiotics obtained by the mass analysis are fed back to local health administrative institutions and medical facilities, and then utilized for infection prevention measures and
daily medical care in the region; simultaneously, the obtained clinical samples are registered and managed in the sample banking system accompanied with clinical information, and it can be utilized for basic research,

which contributes to infection prevention, treatment and countermeasures in future.
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