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We are pleased to present Volume 12, Issue 1. I am Shoji Kawachi, an Advisor at the International Research Institute for the
Control of Infectious Diseases in Asia.

This year, ADC has started smoothly under the new organization led by Director Yoshino. Although the handover is almost
complete, the practical operations remain challenging, as I am also the head of the Department of Microbiology, so I appreciate
your continued support. I will retire from Teikyo University in the fiscal year 2024, and I have had the unexpected experience of
witnessing two pandemic declarations, Influenza A/H1pdm09 and COVID-19, during the 20 years I have been working in the field
of infectious diseases. In particular, as a member of the Safety Management Department during COVID-19, I found myself at the
heart of the crisis, leading the university hospital's management and had to go through various hardships, but with the help of my
colleagues and former colleagues and my experience with A/H1pdm09, I was able to get through it without any major problems.
I would like to express my deepest gratitude to everyone for their support. As part of this effort, ADC has also been responsible
for PCR operation, and in this issue, we report on the changes in the COVID-19 virus mutant strain at Teikyo University Hospital,
as described by Assistant Professor Ito of ADC. In the field of infectious diseases, several emerging infectious disease concerns
have been raised in the population, and the trend of infectious diseases is also unstable due to the continuing climate change and
abnormal weather conditions. I would like to reiterate that those of us involved in the field of infectious diseases must remain
vigilant to the trends of various infectious diseases in the future. In addition to COVID-19, influenza has been surged in Tokyo
this season, and Teikyo University Hospital also reported a cluster outbreak in a hospital ward. We would like to continue our
international collaborative projects.

In closing, I would like to ask for your continued support for ADC. Thank you very much.

Wt © MINIEIE  Editor-in-Chief : Shoji Kawachi, Prof. HBR - PHERA  Editorial Office : Fuyu Ito, Ph.D.
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TAVP PLAN Records of TAVP Traini
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Training of the Medical Students in Vietnam Shoji Kawachi

In 2016, Teikyo University, Vietnam National Children’s Hospital and National Hanoi Medical University signed two MOUs
including a “Credit Transfer Agreement' to promote stronger collaboration between Teikyo University, Vietnam National
Children’s Hospital and National Hanoi Medical University. These two MOUs were renewed for five years in 2021, in the
middle of COVID-19, and we will continue our collaboration with both institutions. Against this background, we have been
promoting medical education on infectious diseases by incorporating the “Vietnamese Infectious Diseases Practice” for fifth-
year medical students into the “Hygiene and Public Health Practice” group. I have visited the Hanoi National Children’s Hospital
over 40 times with my research group and others, using this experience to conduct the Vietnamese student training since 2016.
The same number of teachers led the training as the previous year, but as we increase student's participation, it is necessary to
consider increasing the number of teachers and the number of female teachers leading the training. We resumed our visits to
Vietnam last year and this year, as in previous years, we were able to use one day to visit the National Children's Hospital as
well as a day to visit a key regional hospital, as we had done before 2019.

As the training leader since the first year, 2016, I believe this training program is very special and is an overseas BSL
group for fifth-year medical students, which is not often seen at other universities. It is always a challenge to ensure that the
students achieve a certain level of learning outcomes, but we have achieved this to a great extent every year, judging from the
students’ responses. This year again, the students’ attitude to learning was positive, and although there were a few areas where
the teachers’ attention was not fully focused due to the large number of participants, the students’ response was good. We are
grateful to Vietnam, its facilities and Sakura member staff, and that we were able to successfully complete the practical training
and obtain results.

Meanwhile, with the support of the Japan Science and Technology Agency (JST), we have been accepting medical
personnel from Vietnam for training every year under the Sakura Science Plan since 2015. Teikyo University has accepted
four postgraduate students (Graduate School of Medicine) from Vietnam, producing two medical doctors by last year. Do Dinh
Hai, a postgraduate paediatrician who enrolled last year, accompanied the student training this time and cooperated with them
by offering simultaneous interpretation. Teikyo University will continue to cooperate with Vietnam in research and education
and, in accordance with the basic policy of Teikyo University, will strive to develop human resources who can respond to the
internationalisation of society.

I —
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Participated Students : Miki Kobayashi, Miki Kawamura, Miho Kimura, Misato Terahara, Shintaro
Komori, Tomoari Ikezono, Akira Watanabe, Ayaka lda, Kaho Umemoto, Yuka
Mori, Risa Nakamura, Asumi Kaku, Akiyo Hasegawa, Yuhiko Nonomura

BB ANIER. $HAE—. BIEMS
Supervised Teacher : Shoji Kawachi, Shoichi Suzuki, Kazuhiro Takahashi
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The Training Schedule of Teikyo Students
July 15(Mon) - 20(Sat), 2024

15 Mon. 16 Tue. 17 Wed. 18 Thu. 19 Fri. 20 Sat.
9:00 - 10:00 8:30 - 10:00 9:00 - 10:30 9:00 - 16:00 9:00 - 11:30 9:00 - 15:00
Opening Ceremory Cardiology center (G1) |Infectious Dept. (G1) Visitation Closing & Remark Public Health Inspection

(DrVu Quang Trung
(Cardiac))

NICU (G2)
(Tran Huu Dat, MD, PhD,

(Dr.Pham Thi Que)

Respiratory Dept. (G2)
(Dr.Nguyen Thi Thu Nga)

HAI DUONG CHILDREN'S
HOSPITAL

Board of Director

(Dr.Ngo Thi Mung (SICU))

AM (NICu))
10:30- 11:30 10:10- 11:30 10:30 - 11:30
Laboratory Cardiology center (G2) |Neonatal Department
(Assoc. Prof. Phung Thi | (DrVu Quang Trung (Dr.Tran ThiLy)
Bich Thuy (Cardiac))
(G1+2) NICU (G1) (G1+2)
(Dr.Tran Thi Ly (NICU))
Lunch in VNCH Lunch outside
13:30- 16:30 13:30 - 15:00 14:00 - 15:30 14:00 - 16:30
HMU
Emergency Dept. PICU (G1) Infectious Dept. (G2) (Ms. Nguyen Thu Thuy
(Dr.Pham Van Tuan) (Dr.Bui Thi Tho (PICU))  [(Dr.Pham Thi Que) (Center for Gene and
Protein Research))
(G1+2) SICU (G2) Respiratory Dept. (G1)
PM (Dr.Ngo Thi Mung (SICU)) [ (Dr.Nguyen Thi Thu Nga)
15:10 - 16:30 15:30 -
PICU (G2) Free Discussion Lecture (Infectious
(Dr.Bui Thi Thog (PICU)) disease)
SICU (G1) (Dr. Nguyén Thé Hung)

in Vietnam

19:00
Airport

G1: Group 1, G2: Group 2, HMU: Hanoi Medical University

=« THEASE
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Hospital Director Tran Minh Dien
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This was my first visit to a hospital in Hai Duong Province, where | had the
opportunity to learn about the current state of medical care in rural areas, which
differs from that in urban areas.
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On Wednesday, October 2, 2024, a debriefing session on hygiene public health training was held by fifth-year students of the
Faculty of Medicine at Teikyo University's Itabashi Campus with faculty members in attendance.

Students who participated in the clinical training in Vietnam in July 2024 presented a PowerPoint report and talked about their
impressions. During this practical training, the students were able to strongly feel the current state of healthcare in Vietnam, the
differences in the environment and culture, and the importance of language skills; seeing the current situation, which was different
from what they had imagined and the information they had received, changed their perspective, and they were able to learn a great
deal once again. The experience provided a good opportunity for each student to broaden their perspective and reassess medical
challenges and solutions for healthcare in other countries and in Japan.

It is hoped that the students will apply this experience to their future medical studies and careers, as well as in their quest to
become globally competent medical professionals.

#EE Acknowledgment

AR QWA D [N F LEGEFEH | IPEEICT] S He & BUBRIME & 2 0. (1 3IZH1F 7% < COVID-19LLET & [F Ak i
AT A LD TEE L7z FHHOEMPLIILTY, BH, FRICZREIHN 2272072 b AEOFRRIC
WCEH WL Ed, FIS, BHITEW2ZE T Le, BER/hEREE O/ 4) BEZIILDAY v 708EHK, Eir
NI ABERRY:  BEH, RFPBE, P4 25 v 7OBERIE#H L ET,

WHRZEM TR, iUk EERYR, kS HEHE, W REHBRE, RARFREEAORE 2RI, 20
IV EEZLG AT RRTE LA L, FIROEEHTICEBRERRPUFERTOTHEL ) 3L ) TSnE Lz, $72,
EFEE Y 2 7 —0HAT, KEERt Yy —OBEKICRERLIH N2 WL EH)HE) TSnE L,

This year, the 9th year of the "Vietnam Infectious Diseases Practice’ was conducted locally, as last year, and was successfully
carried out in the same way as before COVID-19, with almost no restrictions. We extend our deepest gratitude to the people of
Vietnam for their great cooperation, from preparations to implementation. In particular, we would like to thank the Director of the
National Children’s Hospital (Hanoi) and the National Medical University of Hanoi for their guidance on the day, as well as the
teaching staff, postgraduate students, students and staff.

From Teikyo University, we would like to thank President Yoshihito Okinaga, Executive Director Hiroko Okinaga, Dean of
Academic Affairs Hajime Kono and Professor Takayoshi Okubo of Public Health and Hygiene for giving us this opportunity, and
the teachers for their guidance during the medical treatment and education. I would also like to thank the professors of the Centre
for Medical Education and the Headquarters Information Centre for their cooperation.
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Reports of Medical Students
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Practical training on public health: The situation of infectious disease in Vietnam

5t year-medical students at Teikyo University, Tokyo, Japan

Group A Yuka Mori, Kaho Umemoto, Miho Kimura, Shintaro Komori, Risa Nakamura,
Yuhiko Nonomura, Miki Kobayashi

[1] About Vietnam

Climate

Vietnam's climate is classified as a tropical monsoon climate, and the climate differs
between the north, central, and southern regions. The northern region (Hanoi, etc.) where we
visited this time has four seasons, with winter from November to March, and temperatures
can drop to 10-15°C, but the humidity is high in summer, and temperatures generally exceed
30°C. The central region (Da Nang, etc.) is divided into a dry and a rainy season, and frequent
typhoons and heavy rains in the rainy season. The southern region (Ho Chi Minh City, etc.) is
hot and humid all year, and there are heavy rains in the rainy season (May to October).

Sanitation environment

Vietnam's sanitation environment differs greatly between urban and rural areas. In urban
areas such as Hanoi, where we visited, infrastructure is well developed, and water supply,
sewerage, and medical facilities are also improving, but in rural areas, the supply of clean
water is limited, and many sanitation issues remain. Eating at food stalls and street vendors is
common, and tourists in particular need to be careful about food poisoning and water borne
diseases. Tourists should avoid uncooked water and choose food cooked in a reliable place.

Traffic

Traffic in Vietnam is very congested, especially in big cities. In Hanoi, motorbikes are the
main means of transportation, and the roads are always congested. Traffic rules are often not
strictly followed, so there is a high risk of traffic accidents. In addition, pedestrian signals and crosswalks are rarely used, so great
care must be taken. Public transportation is operated by buses in some cities, but overall, it is underdeveloped and has few users.
Subways and railways are still underdeveloped.

Epidemics and health risks

In Vietnam, epidemics vary from region to region. Mosquito-borne dengue fever surges during the rainy season. Malaria is
also still a problem in some rural areas, and the risk is particularly high in mountainous areas. In addition, in Ho Chi Minh City
and other areas, poor sanitation poses risks of hepatitis A, typhoid, and food poisoning. It is recommended to get vaccinated and
choose clean food and drink.

Traffic accidents are also a health risk. Motorcycle accidents are very common, and there is a high risk of serious injury or
death, especially if a helmet is not worn. While the standard of medical care at hospitals in urban areas has been improving,
medical facilities are limited in rural areas, and in the case of serious illness or injury, transportation to urban areas is often
necessary.

Medical system

Although Vietnam's medical system has been improving in recent years, there is a large disparity between urban and rural areas.
In urban areas, especially Hanoi and Ho Chi Minh City, there are many medical facilities and specialists, and advanced medical
services can be offered by private hospitals. On the other hand, public hospitals are often crowded, have long wait times, and
outdated medical equipment is also an issue.
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In rural and regional areas, the number of medical facilities is limited, and the standard of medical care is often low, so in the
case of serious illness or injury, travel to urban hospitals is often necessary. In addition, a shortage of doctors and nurses is also an
issue in regional areas.

In private hospital, medical costs can be high in proportion to the quality, but overall medical costs in Vietnam are relatively
low.

[2] Vietnam National Children’s Hospital (VNCH)

Vietnam National Children’s Hospital (VNCH) was established in 1969 to protect the health of children in the northern region
who suffered from malnutrition and infectious diseases. In 1981, with the cooperation of Vietnam and Sweden, the hospital was
expanded, and modern equipment was introduced. After the end of Sweden’s government support in 1999, the hospital faced many
operational challenges. However, it has continued efforts to maintain and improve medical services and management systems. To
this day, VNCH continues to support the development of pediatric healthcare in Vietnam.

Currently, VNCH has over 2,200 staff members. It provides medical care to 4,500 patients daily, conducts 30,000 surgeries
annually, and handles nearly 1.2 million outpatients and over 120,000 inpatients yearly.

[3] HAI DUONG Children's Hospital

HAI DUONG Children's Hospital is a children's hospital located in Hai Duong City,
57 km east of Hanoi, about 1 hour 20 minutes by car. It receives approximately 250 daily
visitors and approximately 1,000 surgeries per year.

In Vietnam, the medical environment in urban and rural areas differs greatly, and the
regional disparity in medical standards is said to be widening. At this hospital, I learned
about medical care in rural areas.

In the hospital, we saw the use of old medical equipment and poor hygiene
management. In the infectious disease department, patients with COVID-19, influenza,
measles, and whooping cough shared rooms. Patients with different infectious diseases
were admitted to the same room, with inadequate ventilation facilities, which could have
spread infection.

One of the problems in large rural hospitals is the inability to provide advanced medical
care due to a lack of medical equipment and medical staff. In response, the hospital has
taken measures such as receiving financial assistance from other countries and sending
medical personnel to the Vietnam National Children's Hospital for medical training to
learn advanced medical care. There is a need to improve the standard of medical care at
local hospitals, and national and international cooperation is essential to this end.

[4] Hanoi Medical University

Hanoi Medical University was founded in 1902 as the Indochina Medical University.
In 1945, it was reorganized as the Indochina University of Medicine and Pharmacy. After
the First Indochina War in 1954, it was re- established as Hanoi University of Medicine
and Pharmacy. In 1961, after the Second Indochina War, the Faculty of Pharmacy was
separated, resulting in the current Hanoi Medical University. Today, it is Vietnam’s oldest
national university, with faculties including Medicine, Public Health, and Traditional
Medicine.

Hanoi Medical University is committed to introducing new medical technologies and
implementing them in hospitals nationwide. In 2007, it opened Vietnam’s first university
hospital. At the university, we attended lectures on the epidemiological trends of infectious
diseases in Vietnam.

Tuberculosis

First, regarding the tuberculosis (TB) situation, which has become rare in Japan, TB
remains a major public health issue in Vietnam, particularly with the prevalence of drug-
resistant strains. In Hanoi, one out of four TB patients shows resistance to isoniazid, a
primary anti- TB drug, even without prior treatment. While five types of medications
are currently used in Vietnam, vaccination coverage remains limited. Many patients
visit hospitals after experiencing a cough lasting more than two weeks, where they then
undergo testing and receive treatment. For acute pulmonary TB, the treatment period is
around six months, whereas other cases may require about a year. If TB testing is conducted in the latent phase, and treatment
begins early, the treatment period can shorten treatment to three months.

[5] Zoonotic disease

Porcine Streptococcus (Streptococcus suis)

Streptococcus suis (S. suis) is a gram-positive, facultatively anaerobic coccus. This bacterium infects pigs, causing a variety
of conditions, including sepsis, meningitis, pneumonia, endocarditis, and arthritis. Additionally, S. suis can cause acute bacterial
meningitis in adults, with hearing loss often remaining as a permanent sequela. In Vietnam, there is a dish called “Tiet Canh,”
which uses pig’s blood. It is made by combining pig’s blood with cartilage and offal, creating a jelly-like mixture served with

]
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peanuts and herbs. In the northern regions, it is a popular snack often enjoyed with alcohol.

Avian Influenza A (H5N1)

Avian Influenza A (H5N1) is a virus that primarily infects birds, particularly waterfowl. Human infection is rare but can occur
through close contact with infected poultry, their excretions, carcasses, or organs. Clinical symptoms include high fever and acute
respiratory symptoms, resembling an influenza-like illness. Lower respiratory symptoms often develop early, and respiratory
distress, tachypnea, and abnormal breath sounds are common. It frequently presents with clear signs of pneumonia. Since 2003,
Vietnam has reported 129 cases, with 65 deaths, indicating a very high mortality rate that requires caution.

[6] Mosquito-Borne Diseases

Diseases transmitted by mosquitoes, such as dengue fever and Japanese encephalitis, are major concerns in tropical and
subtropical regions. Vietnam is one of the countries where these infections still prevail.

Dengue fever

Dengue fever is transmitted by mosquitoes such as Aedes aegypti, which carry the dengue virus. Symptoms include fever,
headache, and rash, and in some cases, the disease can become severe. In Vietnam, the number of infections surges during the
rainy season when mosquito populations increase. In 2020, the outbreak was particularly severe in the southern regions, with
numerous cases reported in urban areas like Ho Chi Minh City. It is believed that unsanitary conditions in urban areas, including
Hanoi, where you recently visited, increase the risk of infection.

Japanese Encephalitis

On the other hand, Japanese encephalitis is transmitted by mosquitoes such as Culex tritaeniorhynchus, which carry the
Japanese encephalitis virus. Most cases are asymptomatic, but if symptoms do appear, they can include high fever, altered
consciousness, and seizures, with a high fatality rate. In Vietnam, the disease is more prevalent in rural areas, particularly in
the rice-growing regions of the north and central parts of the country. The disease tends to spread during the summer to autumn
season.

Children are especially susceptible, and vaccination is recommended as part of the country’s public health policy.

Prevention includes measures such as environmental management, the use of insecticides to avoid mosquito bites, and
vaccination, which are effective in reducing the risk of these diseases.

[7] Multidrug-Resistant Bacteria and Inappropriate Use of Antibiotics

In Vietnam, the increase of multidrug-resistant bacteria has become a serious problem: 80% of Salmonella Typhi strains are
quinolone-resistant and 30% of Enterobacteriaceae strains are ESBL-producing resistant. In addition, 18.5-51.6% of clinically
classified strains in hospitals near Hanoi were found to be ESBL-producing resistant.

The cause of this problem is the inappropriate use of antimicrobial agents in Vietnam.In rural areas, dispensing antimicrobials
without a prescription has become the norm, with 88- 91% of antimicrobials dispensed and sold without a prescription.This may
be related to the unique history of Vietnam, where self-medication has been recommended as a way to cope with limited access to
healthcare.

In hospitals throughout Vietnam, about one-third of hospitalized patients were found to have experienced inappropriate use
of antimicrobials during their stay. This is thought to be due to the environment in which the number of medical personnel and
equipment is limited compared to developed countries, making it difficult to use appropriate antimicrobial agents based on test
results.

Since the increase in the number of drug-resistant bacteria is not only a domestic but also an international problem, the
Vietnamese government is working with countries and companies around the world to address this issue.
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Practical Training on Public Health: The Situation of Infectious Disease in Vietnam

5t year-medical students at Teikyo University, Tokyo, Japan

Group B Akiyo Hasegawa, Miki Kawamura, Misato Terahara, Tomoari Ikezono, Akira Watanabe,
Ayaka Ida, Asumi Kaku

[1] Epidemiology of Vietnam

Vietnam's hot and humid climate is a perfect environment for the propagation of pathogens. Furthermore, Hanoi, where we
spent most of our time, was ranked as the city with the worst air quality in 2023. Walking around the city, we noticed various issues
related to Hanoi's public health. For example, there was a lot of motorcycle traffic, the rivers and lakes posed risks due to parasites,
and there were many dead fish floating in the water. The tap water was unsanitary and not safe for drinking, and eating and drinking
at street stalls was common. Against this background, the prevalence of infectious diseases has become a problem. Compared to
Japan, the number of patients suffering from infectious diseases is higher, and many of them are more likely to develop severe cases.
Specifically, mosquito-borne diseases, zoonotic diseases, viral hepatitis, and other infectious diseases are prevalent.

(1) Mosquito-borne Diseases

Mosquito-borne infectious diseases in Vietnam include dengue fever, Zika fever, malaria, chikungunya fever, and filaria. In
particular, dengue fever has increased significantly over the past 20 years worldwide, with more than 5 million cases reported
globally between January and November 23, 2023, resulting in over 5,000 deaths. In Vietnam, the number of cases in 2023 was
149,577, a decrease from the previous year but still a significant figure. In Vietnam, the monsoon season from June and July to
December is the endemic season. When we visited Vietnam in July, there was a lot of rain and many puddles of water were seen
on the uneven, unpaved roads. Typical symptoms of dengue fever begin with sudden onset of fever, chills, headache, pain in the
back, extremities, and posterior orbital area, as well as loss of appetite, diarrhea, and a red rash on the skin. The fever usually
resolves within 2 to 7 days after onset, but in rare cases, it can progress to dengue hemorrhagic fever or dengue shock syndrome,
which can lead to death if not treated appropriately at an early stage. As a general measure against mosquito-borne infections, it is
essential to wear long - sleeved shurts and pants, minimize skin exposure, and apply insect repellents to exposed areas.

(2) Zoonoses
A characteristic zoonosis disease in Vietnam is infection caused by Streptococcus suis. It is transmitted through contact with

infected pigs or by consuming undercooked pork or pig's blood. In Vietnam, there is a traditional soup called pig's blood soup, and
infection by this soup has become a problem in recent years. This infection is particularly dangerous, as it can cause purpura and
necrosis of the skin, or in the worst case, septic shock.

In Vietnam, rabies vaccinations for dogs and cats are inadequate, resulting in around 50 rabies deaths each year. The fatality rate
of rabies infection is almost 100%, so strict caution is necessary in Vietnam.
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Another zoonotic disease that has not been confirmed to infect humans in Japan is avian influenza. Outbreaks of avian influenza
frequently occur in Vietnam, and some strains have a mortality rate of over 50%, making it a highly lethal infectious disease.
When bird flu outbreaks occur, there is a nationwide culling of chickens. However, compensation for poultry farmers who have
culled their chickens is minimal, and the breeding situation remain inadequate.

(3) Viral Hepatitis

The prevalence of viral hepatitis in Vietnam is also higher than in Japan. In particular, Hepatitis A and Hepatitis B are important
public health issues in Vietnam.

Hepatitis A virus is transmitted orally through contaminated food and water, and is prevalent in areas with poor sanitation. In
Vietnam, vaccination is recommended for Japanese travelers because of the high risk of infection from tap water and food from
street vendors.

Hepatitis B is a chronic HBV affecting one in five Vietnamese, compared to one in 100 Japanese. Annually, over 780,000
people die worldwide from acute or chronic Hepatitis B, making it one of the countries with the most serious infection rate in
the world. Hepatitis B is transmitted through blood and body fluids, including mother-to-child during childbirth, through sexual
intercourse, or through the use of contaminated needles. In fact, most Vietnamese Hepatitis B carriers are infected from mother to
child, and prevention through vaccination against Hepatitis B is a crucial infection control measure.

(4) Other Infectious Diseases

i. Tuberculosis (TB)

Vietnam is one of the most TB-endemic countries. According to the WHO, the incidence of TB remains high, with an estimated
annual incidence rate of approximately 174 cases per 100,000 people in 2020, with a high mortality rate. Infection is caused
by group living and poor living conditions in urban areas, and co-infection with HIV is a growing concern. The Vietnamese
government, in cooperation with international organizations, has adopted a DOTS (short term chemotherapy under direct
supervision) strategy, but access to treatment remains limited in rural areas.

ii. Japanese Encephalitis (JE)

Japanese encephalitis is a common infectious disease in Vietnam, with increased incidence especially during the rainy season
from June to October. Infection is transmitted by mosquitoes such as the common house mosquito, Aedes aegypti, with a
particularly high risk in rural areas. Vaccination is recommended for prevention, but increasing the vaccination rate in rural areas
remains a challenge.

iii. Rubella and Congenital Rubella Syndrome (CRS)

Rubella presents a serious risk to pregnant women and causes congenital rubella syndrome (CRS). Although large outbreaks
have been observed in Vietnam in the past, the number of cases has been declining due to widespread vaccination programs.
However, epidemic risk still exists in the unvaccinated population. Preconception antibody testing and MR vaccination are
recommended preventive measures.

iv. Cholera

Cholera is a waterborne disease occuring in some areas of Vietnam, and the risk is particularly high after floods and during
the rainy season when clean water supplies are unstable. Large outbreaks are on the decline, but the risk of infection remains
high in areas with inadequate water quality control. Clean drinking water supplies and hygienic toilet facilities are important for
prevention.

v. Typhoid Fever

Typhoid fever is an infectious disease caused by Salmonella Typhi and is spread via food and drink. The risk is particularly high
in rural areas where sanitary conditions are poor. Prevention requires the promotion of hygiene education and the provision of safe
drinking water. Dissemination of typhoid vaccine is also considered an effective measure.

vi. Influenza (Influenza)

Seasonal influenza is prevalent annually throughout Vietnam, and outbreaks of HSN1 (avian influenza) and HINI1 (novel
influenza) have been reported in the past. Outbreaks are more prevalent during cold and rainy seasons, and the elderly and
people with chronic illnesses are particularly vulnerable to severe outbreaks. Annual influenza vaccination is recommended, and
strengthening management of the poultry industry is important to prevent infection.

In response to these infections, Vietnam is promoting vaccination, improving sanitation infrastructure, and increasing access
to rapid diagnosis and treatment. The disparity in access to healthcare between urban and rural areas is a challenge, and further
efforts are needed to reduce the risk of infectious diseases.

[2] About Vietnam National Children's Hospital

Established in 1969, VNCH is a large children's hospital located in Hanoi, the capital of Vietham. VNCH serves many pediatric
patients in the northern part of Vietnam, which has a long north-south axis. Clinical departments include general internal medicine,
emergency medicine, nephrology, endocrinology, metabolism, genetics, infectious diseases, general surgery, cardiovascular
surgery, orthopedics, neurology, gastroenterology, psychiatry, ophthalmology, otorhinolaryngology, and neonatology. There is
also a research floor where research is conducted at all times. Advanced cardiovascular surgery, robotic laparoscopic surgery, and
organ transplantation are performed, and the hospital is equipped with advanced facilities such as ECMO, dialysis, and endoscopy.
On the other hand, it was not air-conditioned, and X-ray images were checked on film. In accordance with the Vietnamese

I ———————
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government's policy of promoting breastfeeding, there is a milk bank in the neonatal ward. The hospital was overcrowded with
patients and their guardians. Playground equipment was placed in the hospital for the children to play freely.

[3] About HAI DUONG Children's Hospital

This children's hospital is located in the suburbs about 70 km
away from Hanoi, an hour and 20 minutes by car. It is a small
to medium-sized hospital with 330 beds and has 384 staff (77
doctors, 202 nurses, 18 pharmacists, and 58 other specialized
staff). While it is a secondary specialty hospital at the provincial
level, its facilities were smaller than those of VNCH. We
toured the emergency department and the infectious disease
department.

The emergency department could not install a monitor for
each patient, and only one large room was equipped with a
vital monitor. In addition, there was a conspicuous lack of
ventilators, intravenous drips, and other equipment relative to
the number of patients, which showed a significant difference
from the national hospital.

The infectious discase department has 41 beds. At the
time of our visit (July 19), the number of patients was 31, but at peak times, more than 100 patients visit the hospital. Patients
with pertussis, influenza, COVID-19, measles, and hand-foot-and-mouth disease were admitted; unlike VNCH, rooms cannot
be separated by disease, so patients with various infectious diseases were admitted and treated in the same room. Only rapid
diagnostic tests could be performed, so specimens had to be sent to other hospitals for detailed tests to determine the type of virus.

[4] About Hanoi Medical University

At Hanoi Medical University, I attended a lecture regarding epidemiology in Vietnam. Vietnam is one of the countries
recognized as an epidemic site of infectious diseases, and infectious diseases account for a large percentage of deaths. However,
many hospitals are unable to establish infectious disease departments due to a lack of human resources. In recent years, the
increase in antimicrobial resistance has become a problem. Ninety percent of antimicrobial agents are sold at drugstores without a
prescription. Such inappropriate use of antimicrobial agents is one of the causes of the increase in the number of resistant bacteria
and the spread of infectious diseases.
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ADC is participating in the "Philippine Infectious Disease Network Strengthening Project" led by the Japan International
Cooperation Agency (JICA). This initiative aims to strengthen the public health function of the Republic of the Philippines
against emerging infectious disease pandemics by improving the transportation system of patient specimens, whole genome
analysis of pathogens, and statistical processing based on this information at five public health institutions (Subnational Reference
Laboratory) located throughout the Philippines. The project aims to strengthen the country's public health function by improving
the means of transportation of patient specimens, whole genome analysis of pathogens, and statistical processing based on this
information at five Subnational Reference Laboratories throughout the Philippines.

During the first phase of the project (2021 to the end of 2023), we developed a framework using local information from our
business trips to the Philippines and built a strategy that will serve as the basis for the project. In addition, we discussed with
researchers at the Research Institute of Tropical Medicine (RITM) on third-generation DNA sequencing technology needed to
decipher the genomes of emerging pathogens and developed a quality assurance (QA)/quality control (QC) training program.

The project moved into its second phase (2024-2026) this year. This time, from 29th August to 5th September, six Filipino
trainees came to Japan and conducted training at Teikyo University.

E#E Trainees
MS. DEANA MAE H. OCAMPO (Research Institute for Tropical Medicine)
MS. SIMONETTE R. LAXINA (Lung Center of the Philippines)
MS. LIZA MAE L. DE LA CRUZ (Southern Philippines Medical Center)
MS. DEBBIE GRACE VILLAFUERTE CU (Vicente Sotto Memorial Medical Center)
MS. RAFAELLE ANGELICA A. RASPADO (San Lazaro Hospital)
MS. REGINA ARABELA M. KUBOTA (Baguio General Hospital and Medical Center)
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First, Dr. Shoji Kawachi gave an overview of infectious diseases, and then the trainees had the opportunity to visit the laboratory
of Teikyo University Hospital to learn about the wide range of infectious disease risk awareness and laboratory systems in Japan.
The trainees were highly enthusiastic, and after the lecture, participants had an active discussion.
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Next, Dr. Sugamata provided technical training in whole genome sequencing of pathogen nucleic acids. The technical training,
which consisted of classroom lectures in the morning and practical training in the afternoon, enabled the invited trainees to master
the techniques of whole genome sequencing, with emphasis on QA/QC. The motivation of the trainees remained high, and in
the final general discussion, they were able to come up with ideas for future generalization of this assistive technology, and they
expressed their enthusiasm to use the acquired skills to protect public health in their home countries under the jurisdiction of the
Ministry of Health when new infectious diseases emerge.
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As ADC took the lead in this training program including technical assistance, we felt that the Philippines could take the
initiative internationally, sometimes in collaboration with Japan, in dealing with infectious diseases that cause pandemics. We were
able to see off the Filipino trainees who had successfully completed their training in Japan at the completion ceremony.
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Summary of Variant Detection Results for COVID-19 Positive Patients
who Visited Teikyo University Hospital in 2021-2022
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Abstract

Asia International Institute of Infectious Disease Control (ADC) collaborated with Teikyo University Hospital from April 19th, 2021 to
December 28th, 2022 to analyze mutant strains in patients diagnosed as COVID-19 positive. Mutant strains have been observed to displace
epidemics. The results of real-time RT-PCR analysis of specific mutations in positive specimens confirmed an epidemic pattern of mutant
strains consistent with the waves of infection in Japan: The alpha strain (N501Y mutation) was prevalent in the fourth wave in 2021, the
delta strain (L452R mutation) in the fifth wave from summer to fall, and replacement by the omicron strain (BA.1—-BA.2—BA.5 strain)
was observed after 2022.These results are consistent with the transition of the prevalent strains in Japan, and indicate the importance of
mutant strain analysis in preventing nosocomial infections and improving public health in local communities. We will continue to strengthen
collaboration between the affiliated hospitals and the institute to establish a rapid response system for new infectious diseases.

Key words: COVID-19; mutant strain analysis; public health
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Introduction

The Asia International Institute of Infectious Disease Control
(ADC), in collaboration with the Department of Infection
Control and Prevention and Laboratory Medicine, Teikyo
University Hospital, conducted a mutant strain analysis of
COVID-19 positive patients from April 19, 2021 to December
28, 2022.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV2) (novel coronavirus) is an RNA virus and, like influenza
viruses, is prone to mutations. Various mutant strains have been
identified around the world, including delta and omicron strains,
starting with the alpha strain reported in the UK in September
2020, and the phenomenon of replacing epidemics has been
observed due to their infectivity and virulence."”

Since 2018, the ADC has been collaborating with the
Department of Infection Control and Prevention and Laboratory
Medicine, Teikyo University Hospital to analyze variant types
of influenza-positive patients. Building on this experience,
we have decided to conduct the same analysis for novel
coronaviruses.

Materials and Methods

COVID-19 was diagnosed based on positive result on either
a SARS-CoV-2 polymerase chain reaction test or a SARS-
CoV-2 antigen test. The SARS-CoV-2 variant identification was
conducted using the SARS-CoV-2 Direct Detection RT-qPCR
Core Kit, Primer/Probe E484A (SARS-CoV-2), Primer/Probe
G339D (SARS-CoV-2), Primer/Probe ins 214 EPE (SARS-
CoV-2), and Primer/Probe L452R (SARS-CoV-2) Ver.2 (Takara
Bio Inc., Shiga, Japan) in accordance with the instructions

provided in the accompanying documentation.

Results

From 19 April 2021 to 28 December 2022, a total of 1960
specimens were requested for mutant strain testing from the
laboratory of Teikyo University Hospital. The number of
positive specimens by year and month and the graph are shown
in Figure 1. Peaks in the increase in infections have occurred in
the same trend as the wave of infections in Japan.

The results of the mutant strain tests are presented next
(Figure 2) . For each month, each mutant strain was divided by
the number of positives and expressed as a percentage of 100.
Mutant strains were measured by Real Time PCR only at the
expected mutation sites, using Takara Bio's kit for mutation
detection as described in Methods. The possible mutant strains
were combined with those of the domestic epidemic strains. In
addition, there were many strains of Omicron strains that could
be identified at the time of the outbreak, and these were also
considered as possible strains in light of the domestic outbreaks.
The strain “Omicron BA. Omicron BA.1 and BA.2” are strains

of Omicron BA.1 or BA.2, but could not be identified, and
‘unknown’ is a strain that is definitely COVID-19 positive, but
could not be identified using a mutation detection reagent. The
“unknown” category represents specimens that were definitely
COVID-19 positive but could not be detected or identified using
reagents for mutation detection.

The fourth wave in Japan, from April to June 2021, saw an
outbreak of an alpha strain mutated to the spike protein portion

]
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N501Y of the wild strain. Then, in the fifth wave from summer
to fall 2021, there was an epidemic of delta strains with the
L452R mutation, which lasted until the end of October; from
November to December, the number of positive cases decreased
and the epidemic temporarily calmed down. The following year,
2022, the Omicron strain became endemic as the 6th wave,
replacing the BA.1 strain with the BA.2 strain and then the
BA.S strain as the 7th wave from summer. The omicron strain
has continued to be prevalent up to the present.

Discussion

In Japan, as observed globally, the mainstream strains
shifted from alpha, delta, and omicron strains beginning in
2021, and then the omicron strains BA.2 and BA.5 became
the mainstream until the end of 2022.” The results of our
survey were also consistent with this epidemic transition.
ADC has been analyzing mutant strains of seasonal influenza
every year in cooperation with hospital laboratories. This
experience may have provided the basis for a rapid response
to the COVID-19 epidemic. Investigating mutant strains in
patients presenting to the university hospital and inpatients will
not only contribute to the prevention of nosocomial infections

and improvement of patient management, but will also play a
major role in improving public health in the community as a
whole. Based on this experience, we will continue to deepen
our collaboration with affiliated hospitals and contribute to the
analysis of mutant strains and develop countermeasures against
infectious diseases.
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The 7th Teikyo University Research Exchange Symposium was held on August 30, 2024.

This exchange meeting has been held every year since 2018 with the aim to foster collaboration across faculties and campuses
as a comprehensive university with 10 faculties in humanities and social sciences, science and technology, and medicine and life
sciences. This year, members of the ADC Lab also participated in joint research teams with other faculties, and participated in 11
poster presentations.
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