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EDITORIAL
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Diseases — from the Cases in PICU of Vietnam National Children’s Hospital —] &L T, TN T ToOHEHZE
EEROMA %2 ST N2 E T Lz, WNGAEIZ2007-20144FE SR B & SR EEEE A 7 v v F o LEIFE %
T, BEISEADONX N F LAERTHOMMDO S FRHEHE LTESEboTIONF LT

¥ 724&5121x. Dr. Huong Thi Ngo 512X 52X M F 2B /NRFEHVEA 7V U WICET 5 EEm L%
WL TWET, HIO/NEZHEE ARELEONFIZET L T—F 2R LTBY., BRHGTOBERIERST 7 F
YBOR - BEEBOMEHICAH RN E G2 T NSIHEELRHETT,

AEIE, EFEGSC - B - r— AV AKR—=MIMAZ, BEREESRSL T N7V A 7. 77 F VEALR EDFE
B, 77— /= MR T e b a, BREZEOWNYMALZE, WAWIHEREZHILILE T, AOFS T L
HIZ, PG T UV AZMHARICEICT LAV 2HEDTEND T T, SHREDITHE - T2 LALLSE
BEVW2 L E9,

I will assume the position of Director of the Asia International Institute of Infectious Disease Control (ADC) at Teikyo
University in 2024, and also being serving as Editor-in-Chief of ADC Letter starting with this issue. I would like to express my
sincere gratitude to all readers and contributors. ADC Letter will continue to serve as a forum for communicating ADC's research,
education, and international collaboration efforts, welcoming submissions from both Japan and abroad, and publishing high-
quality papers after following rigorous peer review.

This issue includes a report on the 15th ADC International Symposium, held at Teikyo University's Itabashi Campus on March
25-26, 2025. On the first day, we invited Director Tran Minh Dien of Hanoi National Children's Hospital, Assoc. Prof. Phung Thi
Bich Thuy, and Dr. Tran Huu Dat to speak on the theme of "Childhood disease and Al-based diagnostic imaging," along with
domestic experts, for lectures and lively discussions. Further details appear in this issue.

On the second day, Professor Masaharu Kawachi, who retired from our university in 2024, delivered a commemorative lecture
titled "Influenza and Related Diseases — From the Cases in the PICU of Vietnam National Children's Hospital." He shared insights
from years of collaborative research and clinical findings. From 2007 to 2014, Professor Kawachi conducted collaborative
research on highly pathogenic avian influenza with the hospital, and has been closely involved in the Vietnam clinical training
program for fifth-year medical students since its inception as a supervising instructor.

This issue also features an original article on pediatric seasonal influenza in Vietnam by Dr. Huong Thi Ngo and colleagues.
This important report presents data with implications for pediatric care and public health, offering valuable perspective for clinical
decision-making and the consideration of vaccine policy and educational activities.

In addition to original articles, reviews, and case reports, we welcome a wide range of submissions, including practice reports
on hospital-acquired infection control, outbreak response, vaccine introduction, data notes, research protocols, and medical safety
initiatives. Together with our readers, we aim to build a publication that delivers reliable evidence to society. We appreciate your
continued support and contributions.

W - WY AHE Editor-in-Chief : Yusuke Yoshino, Director $i¥ )R - fAEEWRA  Editorial Office : Fuyu Ito, Ph.D.

FHEE - N OBEBK S [Influenza and Related Diseases — from the Cases in PICU of Vietnam National Children’s
Hospital — |
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ADC INTERNATIONAL SYMPOSIUI

The 15th ADC Lab International Symposium
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The 15th ADC Lab International Symposium was held on March 25-26, 2025, at Teikyo University Itabashi Campus Lecture
Hall. We invited Dr. Tran Minh Dien, Director of Vietnam Children's Hospital, along with Assoc. Prof. Phung Thi Bich Thuy
and Dr. Tran Huu Dat, to speak on the topic of "Childhood disease and Al-based diagnostic imaging" on the opening day. On the
second day, Professor Masaharu Kawachi, who retired from Teikyo University in 2024, delivered a commemorative lecture.

Since 2016, fifth-year medical students from the Vietnam Children's Hospital and the Teikyo University ADC Lab have visited
annually as part of their public health training in infectious disease research and clinical training. We have also welcomed three
students from Vietnam Children's Hospital into the Teikyo University Graduate School's doctoral program. Furthermore, since
2015, we have continued exchanges with doctors and nurses as part of the JST "Sakura Science Plan."

We hope to further strengthen collaboration with medical institutions in Vietnam and other Asian countries.

Date : March 25 (14:00- 18:00) and 26 (9:30-11:00), 2025
Place: Room B102 (basement 1, Building 2) in Teikyo University
Topic: Childhood disease and Al-based diagnostic imaging

14:00 Opening  Prof. Yusuke Yoshino and Prof. Masakazu Mimaki from Teikyo University

14:10 - 14:40 Dr. Naoki Ito from Teikyo University
Title “ Artificial Intelligence in Neonatal Care: Predicting RDS and TTN with X-ray Imaging”

14:40 - 15:10 Dr. Kazuhiro Takahashi from Teikyo University
Title “ Non-invasive evaluation for children with renal diseases™

15:10 - 15:40 Dr. Tran Huu Dat from Vietnam National Children’s Hospital
Title ““ Trends in Neonatal Disease Patterns at the National Children’s Hospital, Vietnam: Five-Year Analysis.”

March 25 15:40 - 16:10 Assoc. Prof. Phung Thi Bich Thuy from Vietnam National Children’s Hospital
Title ““ Nasal - spraying probiotic spores for respiratory infections in children”

Break

16:30 - 17:10 Prof. Yasuaki Aratani from Yokohama City University
Title “ Role of Myeloperoxidase for Host Defence, Inflammation, and Neutrophil Function”

17:10 - 17:50 Prof. Hiroyuki Nunoi from Aisenkai Nichinan Hospital
Title “ Immunodeficiencies in Japan, especially about phagocyte disorders. — Actinopathies and Chronic Granulomatous Disease -

Closing Prof. Shoji Kawachi from Teikyo University
18:30 - 21:00 Social gathering (Dinner)

9:30 - 10:00 Dr. Noboru Yoshioka from Teikyo University
Title “ Developing Behavioral Assays to Assess Cell Therapy in Cerebral Palsy”

10:00 - 11:00 Prof. Shoji Kawachi from Teikyo University (final lecture)
Title ““ Influenza and Related Diseases - from the Cases in PICU of Vietnam National Children’s Hospital -

March 26
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1. Professor Yusuke Yoshino and Professor Masakazu Mimaki from Teikyo University

2. Dr. Naoki Ito from Teikyo University
Title “Artificial Intelligence in Neonatal Care: Predicting RDS and TTN with X-ray Imaging”

3. Dr. Kazuhiro Takahashi from Teikyo University
Title “Non-invasive evaluation for children with renal diseases”

4. Dr. Tran Huu Dat from Vietnam National Children’s Hospital

Title “Trends in Neonatal Disease Patterns at the National Children’s Hospital, Vietnam:
Five-Year Analysis.”

-
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5. Associate Professor Phung Thi Bich Thuy from Vietnam National Children’s Hospital
Title “Nasal — spraying probiotic spores for respiratory infections in children”

6. Professor Yasuaki Aratani from Yokohama City University
Title “Role of Myeloperoxidase for Host Defence, Inflammation, and Neutrophil Function”

7. Professor Hiroyuki Nunoi from Aisenkai Nichinan Hospital

Title “Immunodeficiencies in Japan, especially about phagocyte disorders.
— Actinopathies and Chronic Granulomatous Disease —”

20244 FE TR K F % BE SN A MANEIR OB i S 217V E Lo,

TG EIZ20074E 70 5 20144 F T/ A BN & SR EEE A » 7 Vv U FICE T 2 kR Z 7o TH
DE L7ze TR RFEERRSEEDOAREAEZEETORMFLHMTIIELRE2SFIRZEEE LTSML
TBY, NI AENNEFREE DML IZKEENDDOTH T, ChLDBVwHEEHIZ, ThETOIH%
WZOWT ZlHIEE $ L7z

F72ZOHDORINEH 2TV T L2 EBILEEEN Y~ ¥ —OHE M AHEZIR L 13, TRk ADCHFOFTEIZ
% BN THh 5 Stem Cell Therapy 71 ¥ = 7 b CHVERRE O I %2 B K & BN ERBEENBANC X 0 1T FECH
boTEBoNFET. 207V ML TRIZERITHY . SHROLMALEICTIRESH S 2TEL FETT,

We held a commemorative lecture marking Professor Kawachi's retirement from Teikyo University in 2024.
From 2007 to 2014, Professor Kawachi conducted collaborative research on highly pathogenic avian influenza with Hanoi
National Children's Hospital. He also served as a supervisor for the inaugural visit to Vietnam by fifth-year medical students from

I —
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Teikyo University's School of Medicine as part of their public health training, and has long maintained a close connection with
Hanoi National Children's Hospital. He shared these memories and reflected on his research to date.

Furthermore, Associate Professor Noboru Yoshioka of the Medical General Education and Research Center, who gave the
first lecture of the day, has been conducting research on cerebral palsy recovery through intrathecal transplantation of autologous
bone marrow mononuclear cells as part of the Stem Cell Therapy project since becoming director of the Teikyo University ADC
Laboratory. This project remains in its early stages, and we intend to continue benefiting from Professor Kawachi's guidance and
advice.

1. Dr. Noboru Yoshioka from Teikyo University
Title “Developing Behavioral Assays to Assess Cell Therapy in Cerebral Palsy”

2. Professor Shoji Kawachi from Teikyo University (final lecture)

Title “Influenza and Related Diseases
— from the Cases in PICU of Vietnam National Children’s Hospital —~

AN M L/NRSERRD Tran Minh Dien Bi
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Abstract

Seasonal influenza is a common and widespread virus
that affects public health, particularly in children, each year.
In this study, we aimed to examine the clinical features and
complications of influenza in Vietnamese children (under 16
years old) to inform influenza prevention and complication
management programs. The results show that, over a
two-year period from 2022 to 2024, 1,061 patients were
hospitalized at the Vietnam National Children’s Hospital,
with the most common diagnoses being respiratory diseases
(44%), high fever (30.7%), and febrile seizures (13.9%).
Among the respiratory disease group, 34.7% of patients
had severe conditions with respiratory failure. The majority
of patients (76.8%) were under 5 years old, and influenza
A was the most prevalent strain, accounting for 77.9% of
cases. Notably, 89% of the patients had not received any
dose of the influenza vaccine, and the mortality rate was
1.4%. We conclude that the complication rate in this study,
particularly for severe conditions, was higher, and the high
rate of unvaccinated individuals may indicate a need for
greater emphasis on vaccination and prevention programs.

Key words: influenza; children.

Introduction

Seasonal influenza virus is the most prevalent and highly
contagious pathogen, leading to acute respiratory illness and
hospitalization in children, particularly those under five years
old (1). It can induce a wide range of conditions, from mild
to severe complications, or even death (2). In Vietnam, 1.6 to
1.8 million people suffer from influenza-like illness annually.
The core treatment is the antiviral drug Tamiflu. Additionally,
prevention plays an important role. There are four types of
vaccines available in Vietnam (Influvac Tetra, Vaxigrip Tetra,
GC FLU Quadrivalent, and Ivacflu-S); however, the coverage
rate of influenza vaccination is less than 1% of the population
in Vietnam each year (3). According to the latest WHO data
published in 2020, influenza and pneumonia deaths in Vietnam

reached 27,836, accounting for 4.06% of total deaths (4).
This article provides an overview of the clinical features and
complications of influenza in Vietnamese children, with the
aim of raising awareness regarding preventive programs and
vaccination efforts within the general population.

Materials and Methods
Study Period and Population

This study was conducted at Vietnam National Children's
Hospital (VNCH) which is the country's leading pediatric
medical facility, equipped with 2,300 beds to provide
specialized care for children aged 0 to 16 years.

This was a retrospective, descriptive study. All influenza
patients under 16 years of age who were admitted to the Center
for Tropical Diseases at the Vietnam National Children’s
Hospital between September 2022 and September 2024 were
included in the research. The diagnosis was confirmed by an
influenza rapid test or PCR test using nasopharyngeal swab
fluid. Rapid test: Influenza A/B Antigen rapid test, Genesign
Biotech (Xiamen) Co.,Ltd, China; PCR test: Respiratory Panel
1, Allplex, Germany.

Definition

The diagnosis of acute respiratory distress syndrome (ARDS)
was made following criteria: acute onset, bilateral lung
infiltrates on chest radiography or CT scan (who are of non-
cardiac origin), and a PaO2/FiO2 ratio of less than 300 mm Hg.

Influenza-associated encephalitis was diagnosed when
patients met encephalitis criteria and either influenza PCR
testing in respiratory secretions or rapid test was positive, while
common causes of encephalitis were ruled out.

Respiratory diseases were account for pneumonia,
bronchiolitis and laryngitis. Among them, severe illness is
defined as all cases with respiratory distress syndrome. The
other is non-severe illness.

Death cases were defined as all patients died in-hospital with
influenza virus test positive.

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 26.0 (SPSS
for Windows, IBM, Chicago, IL). Pearson's test, Fisher’s exact
test and Binary logistic regression were used to assess the
association between two variables.

This study was approved by the Vietnam National Children’s
Hospital Ethics Committee on 8th Nov 2022, Number 2661/
BVNTW-HDDD.

. ______________________________________________________________________________________________________________________________________________________________________|]
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Results

As illustrated in Figure 1, the majority of patients admitted

to NCH in 2023 were observed over the course of two years,
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with an annual total exceeding 500 cases. The highest number
of admissions occurred between November and April, with
approximately 100 to 200 cases recorded per month.

Aug Sep Oct Nov Dec

B Influenza A Influenza B

Figure 1. Number of patients by year (1a) and by month (1b)

Table 1 showed that a total of 1,061 patients were included
in the study, with the proportion of influenza A and B cases
being 76.8% and 22.1%, respectively. Of the patients, 62.3%
were male, and 76.8% were under the age of 5 (Fig.2). The
incidence of cases was higher among younger children (Fig.1).
The majority of patients (over 90%) presented with fever and

cough, while 21.9% and 16.3% of patients experienced seizures
and vomiting, respectively. Other less common symptoms
included diarrhea and muscle aches.

Furthermore, the results indicate that only 11% of the
patients had received at least one dose of the influenza vaccine
during their lifetime.

Table 1. Demographic and clinical feature of patients

Characteristic n (1061 cases) %
Sex Male 661 62.3
Female 400 37.7
Age <5 years old 815 76.8
> 5 years old 246 23.2
Type of influenza Influenza A 826 77.9
Influenza B 235 22.1
Fever (>38.3) 1056 99.5
Cough 976 92
Seizure 232 21.9
Vomiting 173 16.3
Diarrhea 71 6.7
Muscle aches 16 1.5
Underlying diseases 204 18.9
Vaccination 117 11
Mortality rate 15 1.4
250
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Figure 2. Number of patients by age
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Table 2 describes a range of complications associated
with influenza infection. Respiratory diseases were the most
common, accounting for 44% of cases, followed by high fever
(30.7%) and febrile seizures (13.9%). Encephalitis and myalgia
were less common, each with a proportion of less than 2% (20
and 16 cases, respectively).

Table 2. Complication of influenza

n (1061 cases) %
Respiratory disease include: 467 44

Pneumonia with respiratory failure
(without ARDS) (n=155)

Pneumonia without respiratory failure (n=289)
Bronchiolitis (n=12)
Laryngitis (n=7)

ARDS (n=4)
High grade fever * 326 30.7
Febrile seizure 147 13.9
Encephalitis 20 1.9
Myalgia 16 1.5
Other ** 85 8

*High grade fever is defined as the body temperature is over 39 degree and does not
response to antipyretics.

**Other includes all of the condition in which patient with disorder of underlying
disease and without the other complication of influenza

Respiratory disorders are among the most common and
severe complications of influenza infection. Therefore, we
further investigated the complications affecting the respiratory
system. Table 2 shows that one-third of patients developed
pneumonia with respiratory failure, while 60% had pneumonia
without respiratory failure. In contrast, bronchiolitis and
laryngitis were less prevalent, with occurrences under 3%.
Acute respiratory distress syndrome (ARDS) is a fatal
complication of influenza infection; however, only 4 cases
(0.9%) were reported.

Next, we examined the association between the severity
of respiratory diseases and factors such as age, the history of
vaccination, the type of influenza virus and gender. Severe
condition is defined as all pulmonary diseases with respiratory
distress syndrome. On table 3, there is no association between
type of virus, gender and severity of respiratory disorder.
However, there is a significant correlation between age,
vaccination history and severity (p = 0.003; 0.011), in which
the smaller age the more severe (OR = 0.874).

Table 3. The association between severity of respiratory diseases and
type of virus and age

Respiratory disease (n=467)

Severe condition = Not severe  p-value
Age (year old) n (159 cases) n (308 cases)
1 64 78 0.003
2 35 71
3 22 68
4 10 40
5 12 14
Over 6 16 37
Vaccination history
Yes 10 38 0.011
No 117 176
Influenza
Type A 125 242 0.991
Type B 34 66
Gender
Female 71 202 0.068
Male 88 106

All patients admitted to the hospital with diagnosis of
influenza were prescribed antiviral Tamiflu for at least 5 days
accompany with support treatments. However, there still were
15 death cases with the mortality rate was 1.4%. Table 4 listed
the causes of death as follows: ARDS (4 cases), encephalitis (3
cases), severe pneumonia (3 cases), and complications related
to underlying diseases, such as brain hemorrhage, kidney
failure, and heart failure which caused by underlying diseases.

Table 4. Cause of death

Total number of patients Death case

n (576 cases) n (15 cases)
Pneumonia 467 3
ARDS 4 4
Encephalitis 20 3
Underlying disease 85 5

Next, we examine the association between vaccination
history and underlying disease with survival (table 5). The
result showed that comorbidities had association with mortality
in which underlying diseases increase the mortality (p = 0.000,
OR =0,153). We also check the association of vaccination and
mortality; however, it did not show the association.

Table 5. The association between mortality and Vaccination history
and underlying diseases.

Survival
ég::s) 1()02222) p-value

Vaccination history

Yes 117 0 0.145

No 642 15 (Fisher’s exact test

0.001)

Underlying diseases

Yes 195 9 0.000

No 851 6 OR =0.153

(95%CI: 0.05-0.434)

Discussion

During the two-year study period (Sep 22 to Sep 2024),
a total of 1,061 pediatric patients were included, with the
majority being under 5 years old (76%). This duration of
research has coincided in a short time with COVID-19
pandemic. According to the World Health Organization, the
COVID-19 pandemic was officially declared over on May 5,
2023. Consequently, there is an overlap of approximately eight
months between the COVID-19 pandemic and the period of
our study. As shown in Figure la, 80% of influenza cases were
admitted to the hospital towards the end of 2023 and into 2024,
indicating that most patients were outside the direct impact of
the COVID-19 pandemic. Additionally, Figure 2 showed that
approximately 50% of the subjects in our study are children
under the age of two who were born after the pandemic so they
unlikely had change exposure to the COVID-19. Therefore, we
do not possess data on COVID-19 cases within the scope of
this study. We also can see the seasonality of influenza during
the year in Vietnam, in which December, January and February
accounted for the highest prevalence. This phenomenon was
explain by some environment factors such as humidity (1).

Besides, the research showed the incidence of infection
and the severity of respiratory diseases were higher among
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younger children, which is consistent with studies from the
UK and the United States (2)(3). This may be attributed to the
underdevelopment of their immune systems. The most common
symptoms observed were fever and cough, which aligns with
other studies (4). Overall, the prevalence of influenza A was
higher than that of influenza B. However, no association was
found between the type of virus and the severity of pulmonary
diseases. This finding is similar to other research (5), although,
according to the World Health Organization Regional Office
for the Western Pacific in 2021, influenza B was reported as the
most common strain. The reasons for this discrepancy need to
further investigation.

In this study, the rate of serious complications was similar
to that observed in other studies (2). Respiratory disorders
were the most common complication of influenza, accounting
for 44% of cases, with 34% of these patients experiencing
respiratory failure, a rate higher than that reported in another
research. Respiratory disorders were also the leading cause
of death, accounting for 50% of fatalities. Among these,
ARDS was the most critical condition, with all 4 patients who
developed it dying. Encephalitis was the second most severe
complication, with a mortality rate of 15%. This is a rare and
fatal condition with a high mortality rate; in the US for the
2024-2025 season, the rate is 13% (6) Since the treatment for
this condition remains challenge, the prevention may prove to
be the key.

Some studies have shown that the influenza vaccine can
reduce morbidity and mortality associated with seasonal
influenza, particularly in high-risk groups (7). This is similar to
our study, where vaccination was strong inversely associated
with the severity of the pulmonary illness, although it did not
show a significant association with survival. In our study, 89%
of the patients had not received the influenza vaccine, and all
the patients who died had not been vaccinated. One possible
explanation is the lack of availability of the vaccine and low
public awareness (8). Additionally, socio-economic factors
may play a role, as the price of the influenza vaccine is not
subsidized by the government , and the vaccine needs to be
administered annually (9). This suggests that greater attention
should be given to vaccination efforts.

Limitation

Our research faces 2 limitations. Firstly, within the public
healthcare system, parents are provided a hard copy of the
vaccination record, which can be challenging to recall. Some
parents did not remember the vaccination history. As the result,
the proportion of vaccination may be either underestimated
or overestimated. Secondly, some patients with underlying
medical conditions had died due to multiorgan dysfunction. In
such cases, it becomes difficult to determine whether the cause
of death was Influenza virus or the underlying diseases.

Policy implications

Our research showed that the cover of vaccination has been
increase by 11%, compared to only 1% in the previous study;
it remains at relatively low rate. This suggests that the need
for further advocacy regarding the importance vaccination.
Additionally, increase support from the government may be
necessary to enhance vaccination rates.

Conclusion

Influenza virus induces a variety of complications, most
commonly observed in children under 5 years of age, with
respiratory diseases being the most frequent. The majority of
patients presented with clinical features such as cough and
fever. Influenza A was the predominant strain. However, the
proportion of unvaccinated individuals in our study was high,
and all of the death cases were unvaccinated. These findings
suggest that vaccination efforts should be further investigated
and receive increased attention in the future.
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