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Our research and development on emerging respiratory infections such as avian influenza, which
are predicted to occur domestically, have got the following results in the first year.

(1) Introduction of diagnostic kit for respiratory infection including avian influenza into the country
where avian flu has occurred. : We have constructed a screening system for pathogens causing
respiratory infections by introducing 2 methods to Bach Mai Hospital (BMH). The rapid multiplex
RT-LAMP method developed by Dr. Kageyama which detected viruses causing respiratory infection
including avian influenza viruses and a commercially available multiplex real-time RT-PCR method
which detected and identified viruses or bacteria causing respiratory infection. We detected
pathogens in samples of 120 patients with influenza-like symptoms who were admitted to ICU,
department of respiratory diseases, and department of infectious diseases in BMH from June 2015
to March 2016. We found that the multiplex RT-LAMP method is compatible to multiplex real-time
RT-PCR method and it is a rapid, highly sensitive and specific method at the clinical site. This result
was reported at Options IX for the control of influenza. The data of 200 patients collected from June
2016 to May 2017 is now being analyzed.

(2) Analysis of the pathogenesis of avian influenza in human case and acute respiratory distress
syndrome (ARDS) which is a main cause of death of avian influenza. : Severe ARDS is an important
cause of death of avian influenza in human case. In order to clarify the pathogenesis of severe ARDS,
we analyzed 57 children who admitted to PICU in Vietnam National Children’s Hospital with
infectious pneumonia developed to severe ARDS. We detected the pathogens from blood, and tracheal
lavage fluid using molecular techniques and a conventional culture system. The serum levels of
inflammatory mediators on the day of PICU admission were examined by Dr. Suzuki. The
independent prognostic factors of a fatal outcome include specific inflammatory responses, such as
IFN-y upregulation on the day of PICU admission, and not the types of pathogen. This suggests that
the modulation of the inflammatory responses might be a critical issue in the clinical management
of these children. These results is reported in Pediatric pulmonology (in press, 2017).

(3) Development and validation of therapy for severe ARDS, which is a main cause of death of avian
influenza. : It is urgent to establish a treatment protocol of severe ARDS, which is a cause of death
of avian influenza. Human recombinant thrombomodulin (+thTM) developed in Japan as a
therapeutic agent for septic DIC also possesses anti-inflammatory effect and is a candidate for a new
therapeutic agent for ARDS. Dr. Kawachi and Dr. Takasaki have been administered rhTM to 5
patients with respiratory virus infections developed to severe ARDS and DIC complications, and
obtained good treatment results. Changes of each biomarker concentration as well as the
thrombomodulin concentration before and after rh'TM administration are now being analyzed to
demonstrate the effect of rthTM. In Japan, Dr. Homma examined the serum level of HMGB1 in 33
ARDS patients with acute exacerbation of fibrosing interstitial pneumonia. It was shown that
HMGB-1 decreased in ¥TM administered group in comparison with non-administered group with
the better prognosis.

(4) Elucidation of pathogenesis of severe / lethal influenza: We created a study protocol to elucidate
the pathogenesis of severe/lethal influenza including avian and seasonal influenza by searching viral
factors, host factors, and coinfection factors. We have got the approvals from the ethical committee
of 2 hospitals in Vietnam. The study subjects are patients who admitted to ICU or PICU with Flu
like symptom and who were flu-positive by RT-LAMP method. The study started from 2016/2017 flu
season. H5N1 or H7N9 infected patients will be enrolled in this project, if they will appear in future.



III. R DN ~DIEE

(1)

1.

(2) %

TGS - MEEEICR Y D% (EWEE 1 fF, EERGRE 6 1)

Phung TTB, Suzuki T, Phan PH, Kawachi S, Furuya H, Do HT, Kagevama T, Ta TA, Dao
NH, Nunoi H, Tran DM, Le HT, Nakajima N. Pathogen Screening and Prognostic Factors
in Children with Severe ARDS of Pulmonary Origin. Pediatric Pulmonology. 2017 in press
Kawaguchi A, Suzuki T*, Ohara Y, Takahashi K, Sato Y, Ainai A, Nagata N, Tashiro M,
Hasegawa H. Impacts of allergic airway inflammation on lung pathology in a mouse model
of influenza A virus infection. PLoS One. 2017, 12:e0173008. *Corresponding author
Yasuda H, Kawachi S, Suzuki K. Simulated pathogenesis of severe acute respiratory
distress syndrome and leukopenia induced with inuenza A/H5N1 virus infection and its
treatment with immunoglobulins. Josai Mathematical Monographs 2016, 9, 89-104.
Kawachi S, Phung TTB, Nguyen LT, Nunoi H Suzuki K. Severe acute respiratory distress
syndrome induced by influenza compared with other viral infections and effects of
intravenous immunoglobulin infusion therapy in Vietnamese children. ADC Letter for
Infectious Disease Control 2016, 3,30-35.

Hayashi K, Yoshida H, Sato Y, Tobiume M, Suzuki Y, Ariyoshi K, Hasegawa H, Nakajima
N. Histopathologic findings of lung with A/HIN1pdmO09 infection-associated ARDS in the
post-pandemic season. Jpn J Infect Dis. 2017, 70,197-200.

Hai le T, Thach HN, Tuan TA, Nam DH, Dien TM, Sato Y, Kumasaka T, Suzuki T, Hanaoka
N, Fujimoto T, Katano H, Hasegawa H, Kawachi S, Nakajima N. Adenovirus Type 7
Pneumonia in Children Who Died from Measles-Associated Pneumonia, Hanoi, Vietnam,
2014. Emerg Infect Dis. 2016, 22, 687-90.

NIETS. FrBUEYYE S0 > 7L 3. BARERRK 2016, 74, 1979-83.

CVURTV Y LEFEIIBITHHE - RAF—RER

Pathogen Screenlng and the Evaluation of the Inflammatory Responses in Children with
Severe Acute Respiratory Distress Syndrome of Pulmonary Origin and Respiratory Virus
Infection. HEH, Noriko Nakajima, Thuy Thi Bich Phung, Tadaki Suzuki, Phuc Huu Phan,
Shoji Kawachi, Hiroyuki Furuya, Huong Thu Do, Tsutomu Kageyama, Tuan Anh Ta, Nam
Huu Dao, Dien Minh Tran, Hai Thanh Le, 22nd National Scientific Congress of Pediatrics,
2016/11/4, Vietnam, [E4}

Etiology of influenza-like illness admitted to Bach Mai Hospital in Hanoi, Vietnam. 7~ A%
—. Vu Thi Tuong Van, Nguyen Gia Binh, Le Thi Ngan, Pham Thi Phuong Thuy, Dao Xuan
Co, Truong Thai Phuong, Bui Minh Vuong, Le Trung Dung, Do Duy Cuong, Phan Thu
Phuong, Do Van Thanh, Nguyen Dang Tuan, Tsutomu Kageyama, Jin Takasaki,

Tkuyo Takayama, Shinji Saito, Takato Odagiri and Noriko Nakajima, Options IX for the
control of influenza, 2016/8/24-28, USA, [E4+

Etiology of influenza-like illness admitted to Bach Mai Hospital in Hanoi, Vietnam. 7~ A%
—. Tsutomu Kageyama, Vu Thi Tuong Van, Nguyen Gia Binh, Le Thi Ngan, Pham Thi
Phuong Thuy, Dao Xuan Co, Truong Thai Phuong, Bui Minh Vuong, Le Trung Dung, Do
Duy Cuong, Phan Thu Phuong, Do Van Thanh, Nguyen Dang Tuan, Jin Takasaki, Tkuyo
Takayama, Shinji Saito, Takato Odagiri and Noriko Nakajima. % 64 [A] H A 7 A )L A F5%
fhise2s, FLIE, 2016/10/23, [EWN

A TN YORE ~b MR LTS v 7 v W EE ARDS (2725 ~, OEE, N




IEIR, #9520 [B] AbimERRA - YRR AR S, 2016/7/23, [EA.
5. DICHKIMIEZ A 0F L7/ NEERE ARDS JEFNCKT 2 U 2E V2 U R 50O%%E, N8, #N
E{R, 1 E7, &K 1=, ¥HEZ, Phan Huu Phuc, Phung Thi Bich Thuy , Tran Minh
Dien, Le Thanh Hai, VU =&Y = U U284, 2017/3/22, [EA.
(3) TEHREDORF - Hffrktdlitta) [Tk 2800 A
AL

(4) HdrHiE
AL



(#::1 0)
[16fk0108103j0101]
Wik 294 5H 31H

YRk 2 8 FEEERNTIRBHEET X B MBS
BT o FEURGYIE IZ0 9 D BRI SR An S B R E T L SRR RS =

I EAKEHR
=X 4 o (AKEH) B - FRURGWIE TR 2 R A AR O 5 B JE HEHE AT TR o

(3% §%) Research Program on Emerging and Re-emerging Infectious Diseases

B EEIEL, ©  (AAE) SHREMEEA v 7 @ P RRYLE O 6 IR B R RIT I S < I - a9
(2B % EBERE AT
(3% §%) International collaborative research on diagnosis and treatment based

on clinicopathological study of highly pathogenic avian influenza virus infection

WEhFEMLE (AAGE) AV IV ULV AEE & —, BE, FIL %
g % K44 : (3% 3B) Influenza virus research center, Chief, Tsutomu Kageyama

E o B ORIl ¥Rk2844H1H ~ ¥Ek2943H31H

SrEAFTERRES © (RARER

Ca

wEhEESEE  (HARE
e e 4o (G Gh



II. RROBME (BEHFHRE)
M ENARE « ENURYYENTIERT - BRYHPEE - e M7 REETTEES 2 2,

III. R DN~ DFER
(1)?%% HERESE(Z fé X (ENEE 0, EEEEE 014
(2) &« VURVULFEIIBIT LN RAZ —FR
1. Rapld detection of influenza and other respiratory viruses using novel real-time direct RT-
LAMP assay at Bach Mai Hospital in Hanoi, Vietnam. 7~ 2 % —, Van Vu Thi Tuong, Binh
Nguyen Gia, Ngan Le Thi, Phuong Thuy Pham Thi, Co Dao Xuan, Phuong Truong Thai,
Vuong Bui Minh, Dung Le Trung, Cuong Do Duy, Phuong Phan Thu, Thanh Do Van, Tuan
Nguyen Dang, Jin Takasaki, Ikuyo Takayama, Noriko Nakajima, Tsutomu Kageyama.
Option for the control of Influenza IX. Chicago. 24-28 August 2016, [}
2. Etiology of influenza-like illness admitted to Bach Mai Hospital in Hanoi, Vietnam. 4~ 2 %

—, Tsutomu Kageyama, Vu Thi Tuong Van, Nguyen Gia Binh, Phuong Truong Thai, Pham
Thi Phuong Thuy, Thanh Do Van, Dao Xuan Co, Phuong Phan Thu, Do Duy Cuong, Le Thi
Ngan, Bui Minh Vuong, Le Trung Dung, Pham The Thac, Jin Takasaki, Ikuyo Takayama,
Shinji Saito, Takato Odagiri, Noriko Nakajima. The 64th Annual Meeting of the Japanese
Society for Virology. Sapporo. October 2016, [EN

(3) THEEEDOREE - Hiffielahiths ) oxrd 50 A
AL

(4) FrirHiE
AL



(A4 )

I EAER
E

WFFERAJE RS

WFFERASEH 4 &

ATl ek K4

ES i}

gy OB SR

P & Bk M 4

WHFERASE S A

ATl ek K4

-1/

[16£k0108103h0201]
Rk 29 %5 H 8 H

YRk 2 8 S EFEH R O RR B E E

(AAGE) Hrit « R BURGSIE (69 2 ST A = 3K i S5 B SR HEEE DT FE o 56

(# &) Research Program on Emerging and Re—emerging Infectious Diseases

IR IEME RS A > 7 b Y REGUAE O BRI BRSO RAT 12 H5 <
W - TRERICEE 5 EESEREIT L

(A AGE

#  §E) International collaborative research on diagnosis and treatment based

on clinicopathological study of highly pathogenic avian influenza

virus infection

(BAGE) BOwRss =k PRt
(#  F8) Department of Pathology National institute of
Chief, Noriko Nakajima

infectious disease,

PR 284 H1H ~ FRpk2943 H31 A
(HAGE) ARDS 72 & ONZ R R 275 %I B3 2 WF 5T

(F& EE) Treatment strategy for respiratoy failure in ARDS

(AAGE) EFHEFRNE PR RN NE B B KRR
(&  FB) Department of Respiratory Medicine, School of medicine, Faculty of
Medicine, Toho University Professor and Chairman Sakae Homma

MD. , Ph. D.



0. RROME (RIEHZEHRE)

W58

PHRANESH - ENLR UM TEFTEGYREEE =R  PRT  RERERE 22,

. BRI ~DFHEK

(1)

1.

(2) %
1.

TR - MESEICR T o % (ENEE ofF. EESEE o)

R L

B VURVTLERIT D AE - RAZ—JER

AR A% —_ Shimizu H, Sakamoto S, Furuya K, Kinoshita A, Suzuki A, Koyama K, Urabe N,
Isshiki T, Gocho K, Sano G, Sugino K, Isobe K, Takai Y, Homma S. Correlation Between
Serum High-Mobility Group Box Protein 1 Level and Prognosis in Acute Exacerbation of
Fibrosing Interstitial Pneumonia. American Thoracic Society (ATS), San Francisico, USA,
2016.5 [E4h

A, JERZE, AR W, —BKE. MHA. BT 5 Wl 2B, BEERIE,

ERHE AR, R S BRHE LT MER R SV B (FIP-AE) I Z 351) 5 HMGBL fii & 7% D
Bat—YareF b harREY 2 U UETME G462 Hic—. 5 56 (8] B AMER 2
FAGHES (FINERE) . AU, 20164 [EN

(3) TEERE DR « Hffrdahittz ) (x4 200 A

1.

AL

(4) Frafii



(e 4)
[16£k0108103h0301]
Wk 294 5H  31H

YRk 2 8 £ EFE ML B % KR - E E

I EXRE#R
£ ¥ 4 o (AR FrEl - FREUSRYYEIZ T D FOHTH E S AL B RS HE A JE g2
(J€ FE) Research Program on Emerging and Re-emerging Infectious Diseases

WFZCBR AL« (AAREE) BIRIFVEEA v 7V o Y RGYE O B R IR BRI AT I B D < 2T - TR
(2B 2 [EBSEREATIE

(¥ F&) International collaborative research on diagnosis and treatment based
on clinicopathological study of highly pathogenic avian influenza virus infection

eSS (AARR) 1 #r

ek ENTRRGUEATZERT R B R
ArE &k K4 0 (B §R) Department of Pathology, National Institute of Infectious disease

£ o B M PRk 284 48 1H ~ K 294 3H 31H

gy HOBF % (AAREE) dUEBEEE WA vV o OBBERE R O ONCEIEARD S
DIRFRIZBI 2058
B 3¢ L 8 4 ;. (9% FB) Clinical epidemiological study on influenza using rapid diagnostic

test device and the research on treatment of severe ARDS

WFFEBASE Sy (BAGE) R4, - ENIAFZERRRSIEN  ENCEBREREE o % —  WEHAPIR R
PR ZNE  ERREYEE o2 — R4 B &k
ArlE &%hk K4 ;. (3% §E)  Jin Takasaki, M.D. Department of Respiratory Medicine

National Center for Global Health and Medicine

10



II. FBROME (RIEHERE)
WFIERRSERFEKAE « ESLESYENTIERT JEYYHELT =Rk Rt RENEERE 2 2

O ENDERER A 2 7 )V o W85 FEE R ZRECYLIE 0O PGl 22 Wk O BR %S
AAFFEBED Sy HAFGEE (21U 5) 23BA%E U 7 SMEREIL g YuiE | 2 k9~ 5 2 W% (Direct #J% RT-
LAMP ) OERFIGHICHET T, XN FAENAY ~ A B OEFIEHEE (ICU), MR ZENEL & &
YER CRIRE SN T B 2RI, HEIED ORE L BRI R DWW CHE Lz, BIEFERE R %
fRMTHR Cd 5,

@R M FAENT <= A JFHEBED ICU (2N T, BIEA 7V WRYE (2 k9 5 Bl 250
2016 4= 12 A75 2017 45 3 AR E TIZ 7 FINBER ST, BRIEHRNET CTH 5,

QO IE # R (2L K3 5 BAEMEIBSEERE (ARDS) OVR¥E - B EEDBRFS
FRAEVE M E NEEEEGAE (DIC) % A 0F U 7 FE PR i YR (RS [R5 % /2 R {12 3 i o
(ARDS) IZX LT, VarbeFr b bharRED 22U (TM) OBE%21T 5 BRI Z ik, S
DITHERE U7o, ARREBRIT, BRI B EOMHEEZE B2 OKR PG LN TND, & OITERE % EH
T2 Z LT, XM AENA S A/ NIFERLR HONE (RAO) ENZERSERIFEE v % — Off
HAREZRS L, AEMEEIZLE) A N OA v ZDMD AT 4 =— X DR L T DOREMIT O X,
92 Z &I L7z, FRLORER Q6 125, BIRERNET TH 5,

1) Easy and accurate development of rapid diagnostic method for severe respiratory infections such as avian
influenza.

To apply clinically the rapid diagnostic method (Direct fluorescence RT-LAMP method) for acute respiratory
infection developed by researcher (Kageyama et al.), we investigated pathogen identification and clinical
background for patients diagnosed with acute respiratory infection and treated in intensive care unit (ICU),
respiratory center, and infectious disease department in Bach Mai Hospital in Hanoi, Vietnam. We are currently
analyzing the research results.

@ Observational study on severe influenza infection in ICU of Bach Mai Hospital, Vietnam.

Seven cases were enrolled from December 2016 to the end of March 2017. We are collecting detailed clinical
information.

@ Development of a treatment and management method for severe respiratory distress syndrome (ARDS) caused
by respiratory infection.

We conducted a clinical study of administering recombinant human thrombomodulin (rTM) for acute
respiratory distress syndrome (ARDS) caused by severe respiratory infection complicated with disseminated
intravascular coagulation syndrome (DIC). This trial had been already approved by the ethics committee in both
Japanese and Vietnamese side. This time, we decided to increase the number of cases, and evaluate the
fluctuation of the value of cytokine and other mediators before and after administration of this drug and its safety.
Ethical approval of both countries was already obtained, and two new cases were registered. Currently, clinical

information is being collected.
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