Vaccination schedule and promotion
[Chitabirtn education: Medical institutions
| Pre-natal class for couples: Municipalities

41% nation-wide
(estimate based on the number of vaccines shipped at the end of 2012)

% Postnatal discharge: Medical institutions

| Vaccination starts at 2 months of age
Live births: 367

‘Infant home-visit service: Municipal Estimated
number of

{ Vaccine types, simultaneous vaccination, . vaccinated

| public assistance programs: Medical hildren: 339

| institutions Elkii

{ Estimated
(One-month checkup: Medical institutions e

| Recommendation for vaccination, Jan.—Dec. 2012
| appointment

Number of children hospitalized with Medical economic analysis
rotavirus gastroenteritis tam Basic nalysis
Department of Pediatrics, lwate Prefectural Oofunato Hospital e e S S s S LR L L

The subsidized rotavirus vaccination program started in R T eas of ety lrus yacchition

Jarpsary-2012 Target disease Rotavirus gastroenteritis
Comparison Rotavirus-vaccinated children vs.
subjects rotavirus-unvaccinated children

Model Markov cohort model (one-month model)

Vaccine cost
- Direct medical costs (hospitalization, outpatient care)
Costs + - Indirect medical costs (e.g., hospital visits, diapers, laundry, and oral rehydration
solutions)
Productivity loss (cost of work loss by family members)
y of rotavirus. number of visits, number of hospital
Ou of rotavirus due to infection,
‘mortality
Outcome
measure* A

Analysis period 5 years

A ey ¥ 1 Vaccination cost per child: Calculated as ¥ 28,938 (for 2 doses of vaccination)

3 S 2 Direct medical costs: Calculated as ¥ 136,000 for hospitalization and ¥ 14,295 for outpatient care
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Cost of work loss: Calculated as ¥ 32,394 for each hospitalization and ¥ 33,106 for outpatient care
2008 2000 -« 2010 ==2011 ==2012 2013 Non-medical expenses: Calculated as ¥ 8,404 for each hospitalization and ¥ 3,611 for outpatient care
* Quality-Adjusted Life Year

Comparison of rotavirus Discussion

gaStroenterltIS_related CoS apsf‘:(';;':::';"'zf’:fmfmn B The free rotavirus vaccination program in the Kesen
16000000 yen each year in the area has achieved a vaccination rate of 92%. This

/ fosalae high rate may be attributed to vaccine cost subsidies.
14000000 /

@ B Since the program’s inception, the number of
12000000 | Ll ; St e Toa
: P = Productivty loss hospitalized children for rotavirus infection in the
10000000 |  —— B Indirect medical cost Kesen area has decreased.
8000000 | ool inkcion ® The program is deemed to be effective in the Kesen
L s

P = Hospitaiization cost area by medical economic analysis.

W Quipatent care cost B Thus, this program may contribute to child-rearing
LGS ST support and reduced burden on medical institutions in
disaster-affected areas through protection of children
from rotavirus infection.

4000000
2000000

0
Unvaccinated children Vaccinated children




# Conclusion

m | believe that the subsidized
rotavirus vaccination program is
an effective support measure for
areas affected by a disaster.
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Real-time mobile telemedicine using scalable video coding
for neonatal heart disease
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Real-Time Mobile Telemedicine
using Scalable Video Coding for
Neonatal Heart Disease

Kotaro Oyama?, Shoichi Chida®’, Takashi Sawai?, Akio Ikai®,
Yuichi Fujino?, Hiroshi Fuijii¥ , Motohiro Takagi®

Iwate Medical University, lwate ¥
Future University Hakodate, Hokkaido 2
NTT Cyber Space Laboratories, Tokyo

Background

* An efficient system of real-time telemedicine
needs to be applicable to a variety of devices and
networks that consulting medical providers
utilize.

Scalable video coding (SVC) enables a video
stream to be broken into multiple resolutions,
quality levels and frame rates, and to be flexibly
conformed to device capabilities and network
conditions.

Scalable Video Coding Principles

Conventional Cording

youtube.c

atch?v=eQBWhoOIAl

Purpose

To evaluate applicability of H.264/SVC to
neonatal tele-echocardiography

To devise a system of real-time mobile
telemedicine using SVC for underserved
regions in East Japan

Methods (1): System & Encoding

* We built the H.264/SVC real-time tele-
echocardiography system which composed of
SVC encoder, extractor and decoder and the
image evaluation system.

e Echocardiograms of newborns with critical
congenital heart disease with resolutions of
640 x 448 and frame rates of 30 fps were
encoded into two layers for scalability with
resolutions of 640 x 448 and 320 x 224.

* Four sets of bit-rate were tested; no compression,
2 Mbps, 1 Mbps and 0.5 Mbps.

H.264/SVC Real-Time Tele-Echocardiography
System

PC

‘d l Mobile
sve | AN [ svc | wan sVC
Encoder | | Extractor | VPN Decoder
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Coding and Transmission of Echocardiograms of
Newborns with Critical Congenital Heart Disease

A ten-second video sequence was made from two-beat echo-
cardiography images of critical congenital heart disease; hypoplastic
left heart syndrome and pulmonary atresia with intact ventricular septum.

Video sequences were coded by VPN system and randomly transmitted
to decoders in three device/network conditions; local area network
(LAN)/PC, wide area network (WAN)/PC and WAN/mobile.

¥

Video Coding Protocol

Image Resolution 640 x 448 640 x 448 640 x 448
Frame Rate
black and white, 39,29 39,27 39,16
color (fps)
Spatial Scalability 2 layers (640 x 448, 320 x 224)
Compression 0.5, 2 Mb‘.‘s' 0.5,1,2 Mbps 1 Mbps
no compression
No. of Frames
plackandwhite, 390,290 440,319 429,176
color

LAN: Local Area Network; WAN: Wide Area Network

Methods (2): Evaluation of Images

Transmitted image quality was assessed systematically according
to the international standard as recommended in ITU-T P.910.

A panel of 15 blinded experienced pediatric cardiologists
subjectively assessed images and scored continuously between
0and 1.0.

Zero is unsuitable for diagnosis
1.0 is compatible with normal studies

Physician Evaluation of Transmitted Images

LAN/PC
Black & White
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Physician Evaluation of Transmitted Images
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Physician Evaluation of Transmitted Images
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Physician Evaluation of Transmitted Images

WAN/PC
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Physician Evaluation of Transmitted Images

WAN/PC vs WAN/Mobile
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Results (1)

* In WAN/PC condition, SVC images with
resolutions of 640 x 448 required a bit rate
of more than 1 Mbps to get average score of
0.5 or more.

e At bit rates less than 1 Mbps, scores for
images with resolutions of 320 x 224 were
significantly higher than values for 640 x 448
images.

Results (2)

 Score for images in WAN/mobile condition
at 1 Mbps was not different from score for
images in WAN/PC, 640 x 448 and 0.5Mbps.

Application of Tele-Echocardiography using
SVC (Vidyo Inc.) in VPN and LTE environment

! Internet (VPN)

1

Y

/I" — PC
/ Vidyo Router ~ Mobil&\Network (LTE
-—-—-’ -

Vidyo Room Mobile PC or Tablet

¥
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Application of Tele-Echocardiography using
SVC (Vidyo Inc.) in VPN and LTE environment

Conventional Cording Scalable Cording

Y

Assessment of Transmitted Image Quality

Hachinohe Red Cross H.

Three most experienced echocardiologists
evaluated transmitted images.

et
95 km

lwate Medigal Uﬁfversity ;

Physician Evaluation of Transmitted Images

High Quality Internet (Flets VPN wide)/PC
Fixed Resolution 960 x 540

Physician Score

) 2

| Black & White | Color

Physician Evaluation of Transmitted Images

Mobile Network (mopera U)/Tablet (iPad)
Fixed Resolution 960 x 540

Physician Score

|-——Black & White ——| |—

{ | 1 olor
2M 1M 0768M  2M 1M 0.768M T CIM  0.768M 0.384M 1M 0(.:768M 0.384M T
Application of Tele-Echocardiography usin . g

PP e i Discussion(1)

SVC (Vidyo Inc.) in VPN and LTE environment

Results

*On mobile devices, sufficient physician score of neonatal
echo-cardiograms was obtained with 960 x 540 and
30 fps at 0.384 and 0.768 Mbps.

* In tele-echocardiography, transmission bandwidth is a
limiting factor for real-time wireless streaming.

e At limited bit rates less than 1 Mbps, expert physician
scores for images with lower resolutions are
significantly better than the values for images with
higher resolutions.

* The system of real-time mobile telemedicine using
H.264/SVC in VPN and LTE environment gives
sufficient physician scoring of neonatal echo-
cardiograms with 960 x 540 and 30 fps at bit rates less
than 1 Mbps on mobile devices.
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Discussion(2)

¢ Real-time mobile telemedicine using scalable video
coding for neonatal heart disease allows real-time
interaction between participating medical staffs.

* This system is applicable to other fields of medicine
and health care including fetal cardiology and adult
cardiology, etc.

* It also enables us to communicate with health providers
abroad.

¢ The real-time telemedicine should be covered by health
insurance system.

Conclusion

* The real-time video streaming system using

H.264/SVC is feasible for neonatal tele-
cardiology in the unreliable wireless and
mobile network.
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Restoration of infrastructure and medical/healthcare systems
lwata O et al. Bull World Health Organ, 2013
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Communication network for infection surveillance in Rikuzen-Takata
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sg ‘communication tools, the working team members, representatives of medical teams and public health
nurses cooperated to establish a support-team network using both low-tech and high-tech modalities.

Medical teams in Rikuzen-Takata Main islands of Japan - Temporal changes in the number of clinics and reporting rate
Iwata O et al. Bull World Health Organ, 2013 X lwata O et al. Bull World Health Organ, 2013
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The number of operating clinics reduced with time reflecting the closure of

Seven weeks after the disaster, 14 medical teams were operating in 10 bases around the city.

Two large bases for medical and healthcare teams were cooperating in sites at Takata and
Yonesaki. The original map was obtained from http://maps.google.com/.

temporary clinics. The contributor-participating rate was maintained at high
levels throughout the period of surveillance.




Temporal change in the number of patients for each age band
lwata O et al. Bull World Health Organ, 2013
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o w =
8 8 8

Number of patients
.
8

The majority of patients were elderly people, in part reflecting the aging population in the
area. Information on the number of young children and elderly people was not obtained
during the first 5 days of monitoring (rectangle and highlight in grey). Periodic changes in
patient numbers in part reflect the number of operating clinics at weekends.

Trend in the incidence of respiratory illness and gastrointestinal
illness
iwata O et al. Bull World Health Organ, 2013

A: Respiratory illness B: Gastrointestinal illness
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A: An outbreak of respiratory illness is evident at the commencement of
surveillance. B: An early outbreak of gastrointestinal illness can be seen at the
beginning of May.

Trend in the incidence of dermatologic skin conditions and influenza
confirmed by antigen test Iwata O et al. Bull World Health Organ, 2013

A: Dermatologic skin conditions  B: Influenza confirmed by Ag test
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A: Small outbreaks of hand-foot-mouth disease were reported mainly in July as
dermatologic/skin symptoms. B: Cases of influenza confirmed by a positive
antigen test were seen consistently until the beginning of June.
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Infectious diseases after natural disaster
Respiratory infection
Infiuenza. Measies Gastrointestinal infection
Mesiogosoocl \ Crlera, Shigetos:s, Typhoid fever

Onset of
Naturat Disaster
West Nie fever. 2tc
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Vector bone diseases

a
Other viral infection  Tyhercuiosis
Hepatis A'E. Pofo,

Infection by wounds Infection due to refuge camp or migration

Date of onset
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Figure 1
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