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Course Objectives:

® Concept and Technologies
® Concept
® Standardization

® Technologies

® e-Health experiences in China



What’s e-Health?
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Defined by WHO

eHealth is the cost-effective and secure use of information and communications technologies

(ICTs) in support of health and health-related fields, including health-care services, health
surveillance, health literature, and health education, knowledge and research.(Resolution 58/28 of
the World Health Assembly, Geneva, 2005)

Defined by JMIR

_E-Health is an emerging field in the intersection of medical informatics, public health and business,
referring to health services and information delivered or enhanced through the Internet and related
technologies.

Defined by Intel

Intel, referred to e-health as "a concerted effort undertaken by leaders in health care and hi-tech
industries to fully harness the benefits available through convergence of the Internet and health
care."
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Seeing a doctor
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What’s e-Health?

Medical record
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Reading medical image



E-Health Standardization in ITU
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» E-health standardization has been on ITU-T’s agenda since 2003. B
» This work was given further impetus by the WTSA,2012, which adopted Resolution 78 -
Information and communication technology applications and standards for improved
access to e-health.
» Study Group 16 (Multimedia), Question 28/16:
Multimedia framework for e-health applications §
» Study Group 17 (Security), Question 9/17:
Telebiometrics
§Z r wfcan | FHM essential IoT capabilsies | =8
£ e | EHM not essential JoT capolslities =&
T ; . I - | EHM essentml loT capabilties I f ?
» Study Group 20(loT, smart cities & communities ), £1E| |, oo i iE
Question 7/20 : Performance evaluation frameworks of 2|2 | | |
. = :: b EHM essenkinl loT capahiltics =z ;‘;
e-health SyStemS n the IOI E -:i ! EHM ot essentil loT capabiltes E E
é; :::__: .|l_--._-- I EHM essennal IoT capatilties | é ;
| i | EHM not essensial 16T copabiliies || :_.



http://www.itu.int/en/ITU-T/studygroups/2013-2016/16/Pages/q28.aspx
http://www.itu.int/en/ITU-T/studygroups/2013-2016/16/Pages/q28.aspx
http://www.itu.int/en/ITU-T/studygroups/2017-2020/20/Pages/default.aspx
http://www.itu.int/en/ITU-T/studygroups/2013-2016/16/Pages/q28.aspx
http://www.itu.int/en/ITU-T/studygroups/2013-2016/17/Pages/q9.aspx

Other Organizations
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: « IEEE has launched the project: interoperable communications for professional healthcare devices and :
: @ IEEE 3D medical systems since 2014. :
i ) « IEEE 11073™ IEEE 11073 Personal Health Device Working Group i
: « IEEE 3333-2 3D Based Medical Application Working Group :

Working on the Electronic heglth o ISOHLT 107812015
record standards together with HL7. Health Informatics -- HL7 Electronic Health Records-System Functional Model, Release 2 (EHR FM)

' ISQ/IEEE 11073-10201:2004 o |SO/EEE 11073-10406:2012
Health informatics -- Point-of-care medical device communication Healih infermatics - Personal heash devics communication

ISOITC 215 Remote and medical information / ISOINP TS 11633-1
Health informatics syste m standards Health informatics - Information security management for remote maintenance of medical devices and medical information systems -

@© Joint Initiative Council * Built by some related e-Health organizations in April, 2015.
 Formed to enable common, timely health informatics standards by
s [— addressing and resolving issues of gaps, overlaps, and counterproductive
IHE = standardization efforts through.
* Hosted by Health Level Seven International.
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health-care services

health surveillance
health literature
health education
knowledge and

research
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The (30 2sag survey wzs divided intosicht thematic sebjerts, each offering its own perspective
onthe contrusion of eHeakhto L

; 1 »
eHealth foundations

mHealth

Telehealth > »
eLearning in health sciences %
Electronic health records

Legal frameworks for eHealth

Social media

Big data
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Medical artificial

intelligence
Internet Hospitals
Medical sensing

equipment
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Technologies 1 : Cloud Computing

DaaS ‘ Data mining . Data Collect '
(Dat? as Data Service Data Opening
Service)
M colaboration ™™ CRWERP/HR W
SaasS Finacials Industry
A MMM Application |y
Middleware I Database I Java Runtime
WEB2.0 Application Development
Paas Rumtime e Tooling
' Data Center
Servers Networking Fabric
laaS

Shared Virtual, dynamic provisioning
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Data Medical record data, image data, drug
Layer data, equipment data, block chain data.
\ Y,
(
HIS Cloud EMR Cloud Telehealth
Service - Therapeutic
Layer PACS Cloud e-Medicine R LS
Biological
L HRP Cloud m-Health gene )
Tech Hybrid Cloud Disaster tolerant
Layer Shared services Big-data
security protection
Cloud Storage gl:ss
groduct Email service Big-data analysis 7
Layer Internet security Cloud Server
Object storage Web certificate
NS /
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Technologies 2 : Big Data
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Medical Big-data: covers the whole life

cycle, including personal health data and
relates to the medical services, through

large data mining modeling, data analysis

'= | f EWTITMRGEL Y | v s
and processing technology of value. i_-';"'_*""”" R — “Ta'e
i Al
. D ini Data processin
Medical data ata Tmmg i . <
EMR |
! Big data mining
: platform
Image :
ECG Big data processing platform
Pathology Data
. . L celibllie : Big data online storage
Diagnosis !




Technologies 3 : Al-Medical image recognition
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Medical image recognition: Computer vision & Deep learning
Technologies Diagnosis effect
| \
| . | [ |
o ) Image Recognition )
Multidimensional I CT film According to lung
image fusion e :rc‘)acg:sin 5 Imagg m nodules or lung
St PP separation : cancer, the
Phase A E%EEE;EEEE A accuracy rate of Al
SEEoNOEE s Matching & | Feature e . |is50%higher.
e judging extraction
NMAdallE"EEN"

X ray film

Deep learning

Convolutional

Al can detect a
neural network

114 slight fracture of
-+ L 38/, 0.01% of the entire
% V4 X area.

PhaseB - . o~
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Technologies 3 . Al-Pathological diagnosis
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Pathological diagnosis for cancer

» Demand: Cancer has a certain rate of misdiagnosis ;
» Computer Vision : Discovering the details of the human eye that are difficult to detect, and
personalize the diagnosis and treatment

Phase A: Processing of large size Phase B:pathological changes
pathological slices on cell surface recognition
\
( \ ( : \
= e
mmEES —
i

|
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Technologies 3 : Al-Clinical decision support

Current status of electronic medical records(EMR)

» A lot of detailed patient information is stored in free text, which often has

ambiguity and many nonstandard descriptions, make it difficult to analyze the

data
‘/ L = = - ————————————— T-- ------- — ~. . { | ETL | ——————————————————————————— -
’ ) Clinical "1 medical \
i . ] |
m data ! literature | Data extract Data transform Data load

Knowledge acquisition engine

Interpretation engine

chief- LIS Index : Essentl_al
complaint information

Natural Language Processing

Word segmentation Semantic analysis

Images of
knowledge graph

— e e R e e e ——
- o a Emm n EE s s Em s s Em s Em s

l
I
I
I
I

.\ . Repository ) /' ..................................... 4
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Technologies 4 : wearable devices

Wearable devices: Help people to health management, get real-time dynamic
data anytime, laying the foundation for the analysis of large medical data.
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Dynamic monitoring [ Vison ]

[ Electroencephalogram(EEG) ]

Auditory and
motlon sensors

=l

» Wireless communication module and data Temperature [ Motion detection and
analysis system sensor ] recognition sensor
» Timeliness of data analysis and persistence of Gastric ] Pulmonary function ]
test results electrogram _ | sensar
» Danger warning function. [ Sweat sensor heart pacemaker
[ Sucose [ EXercise ]
: . : blosensors measurement
v' Keeping tracking & analysis > blood oxygen [ Blood pressure ]
transducer detector
: . . , » motion sensor
» Continual detection of high blood sugar, high [ » Pulse sensor ( insuli ]
blood lipids, high blood pressure, and change [ Heart rate sensor ] _nsdiinpump
bad habits (such as weight loss, smoking \
cessation), so can help users find the cause, [ Absorbablettﬁmperature ] .
find potential risks, and achieve the purpose Pazcnes | Absorbable camera patches ]
of prevention of chronic diseases. Pulse rate monitoring
sensor [ Gyroscope ]
Fa
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Technologies 5 . Block chain constructs a credible
medical network environment

» Block chain is a database, a distributed system, a consensus agreement depends
on different technical points.
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Smart Contracts

GEM :Building towards a blockchain network for the global
community of companies that take part in the continuum of

Each node has a backup. Everyone related can do healthcare.
A single point of failure something to the data,

does not compromise the including the patient.

integrity of the data.

« Data access rules. « Changing is ok, hiding

* Implements single the original data is
medical record impossible.
distribution with multiple  * Once the medical data
private keys; is tampered with, it

may cause serious
harm.
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Course Objectives:

® Concept and Technologies

® e-Health experiences in China
® Background
® Applications

® ICT enterprises’ practice



Why e-health?
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Average number of persons per household is dropping \
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E Population aging goes fast: According to statistics, the
population aged 60 and above accounted over 16% in
2015, China has entered the ranks of old-type state ,

B Average number of persons per household is falling :
The average size of family households in China has been
shrinking since1980s. The average size of households
was 3.02 in 2012. It brings about the increasing pressure
on the aged and the increasing demand for social
pension.

F Health condition changes : According to

government’ data, the prevalence of chronic diseases in our
country has increased year by year. There is 260 million
confirmed chronic diseases, accounting for about 19% of the
total population in China in 2015.




Why e-health?
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B me G R R MMARAD . | aANAB . anARTD
Pwm e w wn R : :
. 2 s ol = "2 E_Medical resources are sparse: According to
E (] 182 1.0 278N, 178 B4.x 2.0 , . ..

"3 s - roiz e : : WHO' s data, the density of physicians and nurses

& b 315 19.0 40972, 242 802 30.0
. H4 178 1.0 46895, M4 414 137.0 .
. o o " A i per capita was low compared to developed

Oufd 3.0 A0, 38 830 B6.0

I: % b g2 23.0 30831 T Ga.7 30.0

akH 7. ; - A 1

neki s o v - i countries

B Unbalanced distribution : The medical resources
in China are concentrated in large hospitals and the

. . health resources for local service are seriously
first-level hospitals
N

" m Second-level hospitals madequate'
’19\' ‘&,\;\,& ‘&\;\, m Third-level hospitals

2013 ERE@EMEMRENTRWENG

V0> SR e |
= ., pamx som EMedical insurance payment system has not
been equalized : Medical expenditure is mainly

Sk e | e based on the national basic medical insurance, and
avan there are differences between urban and rural
areas.

o o s 0




Why e-health? C'AICT
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“"Without national health, there would be no overall well-off society, Health should
| be integrated into all policies”

o

—— { Xi Jinping's speech at the National Conference on health ) (19/8/2016)

(E:) miﬁhﬂﬁﬂﬂhﬂhﬂﬂﬁ

The Centrnl Prople's @lovermaamsent of the Poople's Foprablic of S hiros

B General Office of the State Council released the guidance on promoting and standardizing the
development of big data for health care on 21/6/2016:

» The national and provincial population health information platform and the national drug recruitment
platform will be connected in 2017.

» National medical and health information classification open application platform will be constructed
in 2020.

21



Overall progress of e-Health in China
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PATH A : INTERNET COMPANIES PENETRATE

INTO THE MEDICAL EIELD By using technologies to promote telemedicine,

pathological diagnosis, remote surgery guidance,
telemedicine education, traditional hospitals make

| With the deep cooperation
I between internet companies

Cutting into the medical service from health ! 3nd medical institutions, their business extend beyond the hospital.
consulting, health management, sports I new formats such as
statistics, appointment, etc. : INTERNET HOSPITALS

PATH B: EXTENDING TO INTERNET
SERVICES

: has been built.

> LEEmEER |
b)) BRI

B B M E

: W e K L - AL
W -L 0 a8 M

CthézHﬁ:mrum :

WwWw.wu.gov.cn
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Six e-Health applications in China
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Hospital Information

system




Large scale complex hospital focus on
connecting and medical data electronization
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- » To achieve interconnection and interworking within the hospital information
» systems and eliminate data islands.

» To achieve unified management through a unified platform integrated all the
information systems within the hospital.

Case: CDR integrated platform of Peking University People's Hospital

Public service

RIS LIS PIS Blood bank HIS EMR

EMPI within — | | | |

the hospital

— CDR integrated platform <
EMpr | | | | |
outside the Mobile :
hospital medically research Image
S 1DS srtj:triien examined management center A

24



Primary medical institutions focus on
regional interconnection
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» Medical community cloud connects to the township hospitals and community health service centers, so as to
realize the establishment and coverage of the basic medical service information system, and provide
technical support for telemedicine and tiered medic service.

» Application scene: primary hospitals with lower information level which have the demand of regional

cooperation.

€ 1en Case: Medical imaging cloud solution offered by China Telecom
» Launches a full range of medical products By C i i B AT A LS
cooperatting with Wondersgroup. = s ol b (s
» Focus on medical precision providing image o DEmt | ool . W inibetod m
cloud services . . P P < ‘ J e W! | T‘E“E
* Image storage capability Computing power — mmeTew  wesETem
* Access capability T poh
. - LS iz mRsRRERE I tEN |
* Application capability ‘ wR ‘ B e el 7117 i B 357
Business Coordination ability _(IRE

25




Six e-Health applications in China
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Internet

hospital




What’s Internet Hospital?

»
»

»

CAICT
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Internet Hospital has been mentioned in China since 2015.
Itis a new intelligent health care platform, which doctor resources are

shared, and is generally patient- oriented service (2C)model.

The first internet hospital (_'C:) PAREMEER B (56 ERNER
is :Guangdong Network Hospital. Cé;&jciEE?ﬁ 3953%@]5'—25‘5 |
Z= 7T

ERERKNEIR 38Hospital.com

Have the certificate of a medical institution
Engage in diagnostic and therapeutic activities

Online diagnosis and treatment behavior should work in coordination with

office hospitals.

Professional medical staff
Medical standards




Overall progress in China
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Internet hospital numbers
By 2017.2 » Local government and hospital usually take the
lead, enterprises participate in the construction.
35
30
25
20
15
10
5
= Running = Not open
Hospitals Enterprlse Else

Treatment is still rely on « Chronic disease management
traditional medical ~+ Medical electricity supplier
institutions. ‘

N e e e e e e e e e e e e e e e e e e e e e e e el e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - - - - -

« Medical inquiry
.+ Appointment



Six e-Health applications in China
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What’s m-Health?

350
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M-health is an abbreviation for mobile PEESAEFRRE
health, a term used for the practice of
medicine and public health supported by
mobile devices.
M-health market in China M-health user scale in China
128.60% 140.00% "% Userscale ~* Growth rates
120.00% 3o 25.0%
21.9%
100.00% 3
5 20.0%
80.00% 23
% 15.0%
53.50% 50.00%52'00/ 60.00% .
36.50% ’ Tl
|10940.00% 10.0%
1
. 20.00% 5 0%
s % w1 %
2011 2012 2013 2014 2015 2016F 2017F  2018F 0 0.0%

m— I L AR e 2015Q4 2016Q1 2016Q2 2016Q3 2016Q4



m-Health Scenarios in China
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» Medical information » Make an appointment
Provide medical information, such as news, expert Using cellphone to make an appointment to a
lectures, case discussion, etc.. certain hospital. ﬁ ..
P r al)l | m ’ « .

1 @) &) |

' e ME160  BMER
» Doctor-patient communication » Inquiry consultation

Help doctors manage patient information, communicate Asking for treatment advice online.

with natients .and nrovide follow-11b and other services. Qr P GD
e, e ¢ % [ W
& ree ) &b

EFREE FREFEE EEN 2 FOE%

» Doctor service » Disease management
More like a doctor communication community. . @ .
~HEEHO
BEE MEEE 365MEP+

T&EE Figure 1




Hospitalize through smartphone gradually
become the trend of development
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Hospitalize through smartphone : Using smartphone app to seek medical
advice, including information guidance and mobile payment(with medical insurance ).

FErEfEiiE RSO

v &) TSR 2 F 1
pacple.cn I AL (00 Com En

WeChat & Alipay are both creatively promoting | ™ ™** I
" hospitalize with app I R4 B 8 BT IR B 3 1 W A R
! RETHEEHEM > MEEE > BIL » EX
Slxt)( percent over more than 1?00 T R T E R
[““ 1 hospitals have already support seeking ! 000 0815400 T —
““ medical service by WeChat. s NP Qe e e

Alipay has partnered with more than 400 |
hospitals nationwide, data show that the AR B, HIHRR —HER "ER+ER BN
future hospital has been serving more = qEE EBREER. BE T,

than 50 million people.

EamEASESETEN  BewunEr e | Benduns—rmuE

BT, e = E SR T, |
|

FHETE




Six e-Health applications in China
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Health management




Online health management
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Online health management : Through online consultation or wearable device continuous

monitoring, access to the health of users, dynamic health monitoring of users, and guide their
healthy life.

‘ =2 Interface 2 Interface 3

Mobile intelligent Personal health Medical analytical
© Sphygmom terminal management platform equipment
LF] P
anometer | Interface 1
+ Blood e 3G
glucose S T L Wi—-Fi
ZI'-H-B.BB 6 rer1p

. MeterPedo r 3'1

meter

. Other

wearables




Chronic disease management in China

A whole chronic disease management system has been built in community hospitals in
China.

ry -

|

BT

» Tencent Inc officially
launched the "Teng Love
Medicine" strategic plan in
2016.

» To build "Internet plus
medical" open platform

» To build China connector
medical industry and the
internet.
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Artificial intelligence




Artificial Intelligence Applications CAICT
ST

Medical artificial intelligence has many applications.

decision support
system

oY, B |
o = |

. Examin
: .| Disease ation Drug ,
Natural language processing ' v v ‘
Intelligent triage (1§ b
"-_ :

. )
- ;

- 2 vl T . i &\ » |
& o W N .
®e w @™ R Pathological
- it @ \ assistant
'- - @ diagnosis
v e a® @ Drug Development 9
%o o \

Medical knowledge atlas -~
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Artificial Intelligence Applications
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Medical artificial intelligence has many applications.
Baidu launched Baidu medical brain in 2016.
BIREIANR)
" 4 Application area: Provides intelligent assistance for online inquiry, makes user profiles for

-

patients and help patients to manage their chronic disease.

MAAE ice -
iELY TEK Translate voice into EMR directly

An APP called “Yunzhisheng” has been used in a hospital in Anhui Province, which can record the
doctor's instructions directly and make them into an electronic document.

38



Six e-Health applications in China CA'CT
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Telemedicine




What’s telemedicine

Promotion in the
medical industry

Telemedicine

Mode concept

CAICT
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Telemedicine is the use of telecommunication and
information technology to provide clinical health

care from a distance.

« Medical management standards should be followed

« Higher technical standards are required

Promotion in the
Healthcare industry

eHealth

Technology concept

40



Telemedicine is an effective way to realize
hierarchical medical in China
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é Guiding Opinions of the General Office of the State Council on Propelling the Building
of a Hierarchical Diagnosis and Treatment System » (2015] No.70, 2015-9-11

www F W on

70% Consultation rate within county
patients go
out to seek HIEI\I}I'E‘EICCI_EEAL Proportion of medical treatment in
medical local hospitals
advice in
China

Critical diseases treated with county

41


http://en.pkulaw.cn/display.aspx?cgid=256927&lib=law
http://en.pkulaw.cn/display.aspx?cgid=256927&lib=law

Telemedicine application in China

Five tier telemedicine architecture has been built by First Affiliated Hospital of Zhengzhou
University in Henan Province of China.

/ “ HUAWEI

~

Pathology » Huawei offers the whole
project resolutions and all
the video devices.

ViewPoint 9030 720P

03 _ PR S W

» Huawei offers the big-data

I o
i II- Pain Lachmajin




What do we do ?

Internet Healthcare industry alliance(IHIA)

Ministry of industry and Health and Family

» To build a supply-demand contact platform and promote information technology Planning Commission
industrial development in many ways.

» Committed to the construction of medical cloud ' Medical
computing, large data and artificial intelligence i
standardization system, to carry out the relevant services _
credible type selection certification. M e

» |IHIA has published a series standards of Trusted Medical
Computing standards. R SEE W U

» |IHIA has launched a project called ” Medical intelligent Frashectnrhoka Slaod
auxiliary diagnosis large data platform”. G o

FoitEs A TEEEE Medical T T
Efgﬁﬂ:ilﬁ:ﬁftﬂ = Cloud - Part 2 Telem cloud
= =w-n € § ;1 —
B o TS T ., '

ATNERESHAREESNE

o B "h\h _

e
[LETEE

. ©

Part6 HIS cloud

- Part? LIS cloud

CAICT
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What do we do ? C'AICT
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Internet medical system and application of national engineering

laboratory

» Authorized by the national development and Reform Commission

» Built by CAICT, China Mobile, Huawei, hospitals, ect.

» CAICT is responsible for the construction of the internet medical testing and verification center, the
internet medical policy and standards research center

e-Health test verification center
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Trainer: Xiumei WANG
E-mail:wangxiumei@ritt.cn
Department:RITT

Address:3G building, No. 52 North Garden Road, Haidian District,
Beijing, China
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