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= China has launched a nation-wide push to become the world leader in artificial intelligence (Al)
by 2030. As part of this ambition, the government is providing extensive support to the
development of Al applications in the medical field, which it hopes will tackle major issues

plaguing China’s healthcare system.

= Supported by central and local-level policy, China’s medical Al market is growing rapidly
and is expected to reach RMB 20 billion (~USD 2.9 billion) by the end of 2018. While the
government has pledged specific support for its “national champion” internet giants, a host of
traditional healthcare and emerging start-ups are also successfully pursuing wide-ranging

opportunities.

= Alis already being widely used in China in the areas of medical imaging and clinical diagnosis
support, health resource management, virtual assistants, patient health monitoring, and drug

research and development.

= China’s medical Al industry currently lacks a regulatory framework. Led by the National
Medical Products Administration (NMPA), regulators and specific Al working groups under the
National Institutes for Food and Drug Control (NIFDC) and Center for Medical Device Evaluation
(CMDE) are in the process of creating classification catalogues, clinical trial guidelines and
technical review documents to specifically regulate medical devices that integrate deep

learning software.

= Chinais currently experiencing a first wave of Al medical device applications, yet many
devices are experiencing long approval waits due to the government’s conservative
approach to risk classification. Existing classification and evaluation guidelines classify any
medical software with explicit diagnosis functions as Class Il devices.

=  Thus far, no Class Il Al medical devices have been registered in China. Some Class Il Al medical
devices have been successfully registered, yet these may only have an advisory/assistive role in

medical diagnosis.

= Aside from the lack of unified industry standards for risk classification and evaluation, a range
of other bottlenecks may complicate the growth of Al medical devices in China, including
issues surrounding the sharing of sensitive health data, legal liability and potential

favoritism toward domestic companies.

Introduction: China’s Al Ambitions

The Chinese government has identified the
development of artificial intelligence (Al) and
related cutting-edge technology as a leading
national priority. Its pursuit of Al is part of - and
in many ways exemplifies - China’s overall push
to become the forerunner of technological
development in the world. Technological
innovation is seen as a new source of

economic growth and national power, and
ultimately as the key to achieving the
country’s “rejuvenation.” Consequently, the
Chinese government has provided
unparalleled policy and financial support for
the development of its Al industry. In July
2017, the State Council released its strategic
blueprint for Al, the Next Generation Al



Development Plan, which spells out China’s
goal to become the world’s leading innovation
center for Al by 2030, boasting a RMB 1 trillion
(~USD 145 billion) Al core industry. The plan has
been followed by several more specific Al
policy documents that provide more concrete
guidelines as to which Al technologies and
sectors China could and should develop (see
Appendix). Meanwhile, President Xi Jinping
himself promoted the “deep integration of the
Internet, big data, Al and the real economy™ in
his report at the seminal 19" National Party
Congress in October 2017, while March 2018
marked the second time Al was written into the

Overview: Al in Healthcare (MedTech)

The Chinese government identified healthcare
as an area of particular promise in its national
Al strategy, highlighting healthcare specifically
as one of the key areas in which the application
of innovative Al can help provide Chinese
citizens with “personalized, diversified, high-
quality services.” Recognizing that accelerating
the advancement of Al could help China tackle
some of its most difficult healthcare challenges,
caused by a rapidly urbanizing and ageing
population, the strategy document encourages
“the use of new models and new methods of Al
treatment,” which includes everything from
image-assisted diagnosis and surgical robots to
intelligent hospitals and smart health
monitoring systems.

TXi Jinping’s Report to the 19th National Congress of
the Communist Party of China, Xinhua, October 2017
(Source)

annual government work report presented by
Premier Li Kegiang.

For China’s policymakers, Al will not only be a
key driver for economic growth but will also
provide the country with an opportunity to be a
global leader in a nascent form of technology
and spearhead global technological advances.
But perhaps most importantly, China’s leaders
recognize that Al forms the very basis of future
technologies that will help transform Chinese
society and solve critical societal issues. For
this reason, the development and application
of Al in the healthcare industry has received
particular attention.

2 Next Generation Al Development Plan, State
Council, July 2017 (Source)


http://www.xinhuanet.com/english/special/2017-11/03/c_136725942.htm
http://www.gov.cn/zhengce/content/2017-07/20/content_5211996.htm

High rate of
misdiagnosis

According to the
Chinese Medical
Association (CMA),
China has an overall
misdiagnosis rate of
27.8%.3Al-powered
diagnosis assistance
could significantly
improve the
accuracy and
efficiency of medical
diagnosis.

Imbalanced distribution
of medical resources/

large doctor supply &
demand gap

China suffers from a
shortage of doctor
resources (ca. 2.1
doctors per 1,000
patients)4, particularly in
medical imaging and
pathology departments.
Al applications could
increase the proportion
of self-diagnosed
patients and reduce the
demand for doctors,
while increasing the
efficiency of doctors.

Inaccuracy of
early disease
risk prediction

The
combination of
Al diagnosis
technology and
wearable device
technology
could allow for
earlier disease
risk prediction
and
intervention.

Key healthcare challenges that Al may be able to address in China

Inefficiency of drug
R&D

Deep learning and
natural language
processing
techniques could
greatly improve the
efficiency of drug
research and
development, and
reduce the
production time and
costs of
pharmaceuticals.

Surgical
imprecision

Surgical robots will
improve surgical
precision and
enable doctors to
apply minimally
invasive techniques
more widely.

Over the past months, various government
departments have issued healthcare policies
that specifically encourage the development
and application of Al technologies in
medical care (see Appendix). At the national
level, across the board, ministries ranging from
the National Health Commission (NHC) to the
Ministry of Industry and Information
Technology (MIIT) have released measures that
support the overall application of information
technology in medical and public health
services, while specifically promoting the
application of Al in, for example, medical
imaging, hospital resource management
systems, wearable devices, and the Electronic
Medical Records (EMR) system.

At the regional level, Guangdong province
has taken the lead in pronouncing its
support for Al applications in the medical
space, publishing within two months this year
two action plans that aim to expand the use of

Al and other cutting-edge technology in its
public hospitals. Anhui provincial government
has also shown its support of medical Al in a
recent policy document.

Consequently, China’s medical Al market has
been growing rapidly. In 2016, it reached RMB
9.7 billion (~USD 1.4 billion) in size, growing by
40.7% to reach RMB 13 billion (~USD 1.9 billion)
in 2017.° By the end of 2018 the market’s
value is expected to more than double to
reach RMB 20 billion (~USD 2.9 billion).®

With Al technologies highly supported and
encouraged by the government, Al is already
being widely used in the medical field, in
particular in the areas of medical imaging and
clinical diagnosis support, health resource
management (e.g. electronic medical records),
virtual assistants (e.g. chatdocs), patient health

32018 Medical Al Technology and Application White Paper Internet Healthcare Industry Alliance, January 2018

(Source)
4ibid.

5State Council article, July 2018 (Source)

6 Smart Health: China Medical Al Industry Report, Philips/Caixin Healthpoint, July 2018 (Source)



https://cloud.tencent.com/developer/article/1097329
http://english.gov.cn/news/top_news/2018/07/09/content_281476215128626.htm
http://img.healthpoint.cn/2018/07/%E5%81%A5%E5%BA%B7%E7%82%B9%C2%B7%E4%B8%AD%E5%9B%BD%E5%8C%BB%E7%96%97%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E4%BA%A7%E4%B8%9A%E6%8A%A5%E5%91%8A%E3%80%90%E7%AE%80%E7%89%88%E3%80%911.pdf

monitoring (e.g. wearables), and drug research
and development.

The Chinese government is also providing
targeted support to a select number of private
companies. China’s first batch of four
“national champions” in Al includes
Tencent, which has been tasked with
focusing on advancing computer vision for
medical diagnosis. In June 2018, the
technology giant released its first Al-assisted
medical diagnosis and treatment product,
Tencent Miying, which had been developed by
Tencent’s Al laboratory in conjunction with
several partners. Tencent Miying aims to create

an open platform to help support hospital
information systems and achieve smart
upgrades of online medical services.”

China’s leading internet giants and traditional
medical companies alike have been heavily
expanding their business segments focusing on
medical Al applications and products. At the
same time, many startups have emerged,
which have also been taking advantage of the
rapidly growing market. As of June 2018, a
total of 89 medical Al startups in China had
received a total of around RMB 21.9 billion
(~USD 3.16 billion) in financing.®

Current Regulatory Framework for Al Medical Devices

Registration
Submission

Device Testing
—_—
- NIFDC (Al - NMPA

Working Group)

Much like the US and other parts of the world,
Al medical devices are still new in the
Chinese market and therefore lack a robust
regulatory framework thus far. Yet, in recent
months Chinese regulators, led by the National
Medical Products Administration (NMPA), have
focused their attention on drafting up policy
documents and guidelines specifically for

A. Medical Device Categorization

According to China’s latest Medical Device
Catalogue (EJT #5732 H 3%) ©, released by
then-CFDA (now NMPA) in September 2017 and
effective since August 1, 2018, Al software
medical devices can fall into only two
classifications in China:

= (Class |l: Software that acts as a
clinical reference by analyzing images
and data.

7Yicai article, June 2018 (Source)
8 Smart Health: China Medical Al Industry Report,
Philips/Caixin Healthpoint, July 2018 (Source)

NMPA

Administrative
Approval

Technical
Evaluation
- CMDE (Al

Working Group)

NMPA

medical devices that employ deep learning
software. Two Al working groups established
under the National Institutes for Food and Drug
Control (NIFDC) and the Center for Medical
Device Evaluation (CMDE) respectively are
working on creating a classification catalogue,
clinical trial guidelines and technical review
documents specifically for Al medical devices.

= Class lll: Software that automatically
identifies pathological changes and
provides the basis and/or advice for
clinical diagnosis or treatment, based
on the nature of pathological changes
including Computer Assisted Diagnosis
(CAD).

9 Medical Device Catalogue, CFDA, September 2017
(Source)


https://www.yicaiglobal.com/news/tencent-releases-its-first-ai-aided-medical-diagnosis-and-treatment-open-platform
http://img.healthpoint.cn/2018/07/%E5%81%A5%E5%BA%B7%E7%82%B9%C2%B7%E4%B8%AD%E5%9B%BD%E5%8C%BB%E7%96%97%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E4%BA%A7%E4%B8%9A%E6%8A%A5%E5%91%8A%E3%80%90%E7%AE%80%E7%89%88%E3%80%911.pdf
http://samr.cfda.gov.cn/WS01/CL0087/177089.html

It is important to note that the current
Medical Device Catalogue does not include
provisions for new devices such as ones that
employ deep learning software. Ren Haiping,
Director of the Optical Electronic Mechanical
Device Laboratory under the National Institutes
for Food and Drug Control (NIFDC),
emphasized in August 2018 that the 2017
Catalogue only categorizes existing medical
device products on the market."® According
to media reports, 11 companies are currently
working with relevant government departments
on drafting evaluation standards specifically for
Class Ill Al medical devices, but these are yet to
be released.”

B. Medical Device Testing

Current regulations require both Class Il and
Class 11l medical devices to be tested
through clinical trials before registration
and pass a technical evaluation. As of now,
the evaluation of Al software medical devices is
determined according to the following three
official documents:

= Medical Device Software Registration
Technical Evaluation Guidance
Principle (B 7 Za A MR
453 SR )

= Medical Device Cybersecurity
Technical Evaluation Guidance
Principle (BT b8 WX 4 22 4V E M
PG R RSN YN

= Mobile Medical Device Registration
Technical Evaluation Guidance
Principle (% 5 T & AR B
A4 3 R )

'© Da Jiankang Pai Article, August 2018 (Source)
215t Century Business Herald Article, August 2018
(Source)

2 Medical Device Software Registration Technical
Evaluation Guidance Principle, CFDA, August 2015
(Source)

In the meantime, according to the 2017
Catalogue, any type of software that has
diagnosis functions will be considered a Class
Il medical device, which effectively means
that any medical device that uses Al for
medical imaging diagnosis purposes will be
categorized as Class Ill. Ren Haiping has also
stated that new medical devices for which the
risks are unclear will highly likely be placed in
the higher risk category (Class IIl). Even devices
that in the US have been classified and
approved as Class Il devices are therefore likely
to be categorized as Class Ill devices in China.

For example, IDx-DR - the first and only FDA
authorized retinal diagnostic software device -
though approved by the FDA in April 2018 as a
Class Il device will likely be a Class Ill device in
China.

According to some industry players, the
government is planning to release a new
guidance principle for public comment that
applies specifically to the evaluation of
medical devices that make use of deep-
learning assisted decision-making
processes.”® As of October 2018, the document
had not been released yet.

Meanwhile, the NIFDC has been frequently
quoted as saying it has made significant
advances in testing Al medical devices. The
NIFDC has founded an Al Working Group
under its Optical Mechanical and Electronic
Medical Device Testing Office, which has
reportedly already accepted around 30 Al

3 Medical Device Cybersecurity Technical Evaluation
Guidance Principle, CFDA, January 2017 (Source)
“Mobile Medical Device Registration Technical
Evaluation Guidance Principle, CFDA, January 2018
(Source)

5Southern Daily Article, September 2018 (Source)


http://news.djkpai.com/news/149370.shtml
http://www.21jingji.com/2018/8-22/5MMDEzODFfMTQ0NTU5Mw.html
https://www.cmde.org.cn/CL0056/3810.html
http://www.gov.cn/xinwen/2017-01/25/content_5163323.htm
http://www.scfda.gov.cn/CL2470/129869.html
http://epaper.southcn.com/nfdaily/html/2018-09/05/content_7749085.htm

products for testing.'® Its tests for Al medical
devices are based on standard datasets it
recently developed for diabetic retinopathy and
pulmonary nodules, the former dataset having

only been completed in June 2018. The NIFDC
is also working with 15 companies to develop a

testing plan for pulmonary nodules."”

Diabetic Retinopathy Standard Pulmonary Nodules Standard Dataset
Dataset

Number of Cases 6,372
Application
(Diagnostic Decision)

Sub-Category
Classification b. other oculi disease

c. unidentified images

Source of Data
Medical Expert

Validaton from around the country

Table of NIFDC’s datasets used for Al medical device testing™

The Center for Medical Device Evaluation
(CMDE) also formed an Al Working Group in
2017, which according to division director He
Weigang has been tasked with creating a
regulatory framework, including a clinical trial
guideline and technical review guideline, for Al
medical devices.'® The CMDE Al Working Group

C. Medical Device Registration

Thus far, no Class Ill Al medical devices have
been registered in China. It is expected that
the first Al medical device will receive Class
Il approval in 2019, and that it will be a device
produced by one of the 11 companies currently
working with regulators on evaluation
standards for Class Ill Al medical devices.”

ibid.

'7\/CBeat Article, September 2018 (Source). The 15
companies include JP Technology {85 R, 12
Sigma BSR4, LinkDoc Z 5 £H, YituTech i
EIRH, Yunji Tech = 55R}HY, Deepwise MR &
J7, Huiyiying Y2 252, InferVision HEAE R, QED
Technique HEFRFLZ, DNA Biology /5 A and
InsightMed FLILI% .

Diabetic retinopathy stages
Referral/ No need for referral
Qualitative determination

a. 0-4 stage of diabetic retinopathy

11 hospitals in 10 provinces
Marked by 15 medical experts selected =~ Marked by 20 experts selected from

623

Detection

Classification

Segmentation

Sizing

a. solid nodule

b. part-solid nodule

c. ground glass nodule

d. solid/calcified pleural nodule
N/A

around the country, evaluated by 15
arbitration experts

is helping drive current discussions and plans
for Al medical device guidelines, for example at
the NMPA’s recent conference on the
application of Al in medical devices, co-hosted
with the Chinese Society of Biomedical
Engineering (see Appendix).®°

Some Class Il Al medical devices have been
successfully registered in accordance with
the newly effective 2017 Medical Device
Catalogue. For example, on August 8, 2018,
DNA Technology (s ) successfully
obtained registration approval for its diagnostic
image processing software from the Jiangxi
Food and Drug Administration.? Yet, since
Class Il devices may only have an

®ibid.

9 State Council article, July 2018 (Source)

22 NMPA announcement, August 2018 (Source)
21215t Century Business Herald Article, August 2018
(Source)

22 DNA Technology WeChat Post, August 2018
(Source)



https://vcbeat.net/MjliNzEwOGY0M2M4YTlhM2IyOTdhZjA2MTBhNDA1Yjg
http://english.gov.cn/news/top_news/2018/07/09/content_281476215128626.htm
http://cnda.cfda.gov.cn/WS04/CL2056/330077.html
http://www.21jingji.com/2018/8-22/5MMDEzODFfMTQ0NTU5Mw.html
https://mp.weixin.qq.com/s/9qd1flZIytC0XbZTzmz0qA

advisory/assistive role, this software device
does not include advanced functions that could
form the basis of a medical diagnosis. Due to
the current tendency to classify Al devices as
high-risk, many medical Al companies are
reportedly planning to apply for Class II
registration for their devices by reducing their
Al components to meet the existing criteria for
Class Il devices and avoid being categorized as
Class 1.2

Sun Lei, head of the CMDE, said in July 2018
that he expects a large number of medical
devices that employ deep learning to be
filed for market approval in 2019 following

Looming Uncertainties

China’s Al medical device industry is
developing rapidly, boosted by ever-increasing
government attention and enthusiastic industry
investments. Opportunities abound as cutting-
edge Al applications in medical devices are
widely welcomed for their ability to address
critical healthcare issues. Yet, industry players
are still facing considerable bottlenecks as
regulators try to catch up with the latest
innovations and create the necessary
regulatory framework to ensure the safety of
Al-powered devices and software.

Recent activities by the NMPA, in particular the
NIFDC, and the CMDE indicate that the
beginnings of such a regulatory framework will
be put in place very soon. But in the meantime,
a lot of uncertainty remains regarding the
commercialization process for Al medical
devices and other related problem areas
ranging from data sharing to legal liability
issues:

Risk classification

221st Century Business Herald Article, August 2018
(Source)

this year’s flurry in investment and news
headlines surrounding Al medical devices.**
Yet, he also warned that there's still a long way
to go for Al systems to be legitimately used in
the country's healthcare system and
emphasized that market approval usually takes
at least a year.

Nevertheless, a number of Al medical devices
featuring deep learning are already being
trialed in hospitals. These are closely
monitored by CMDE, which is in touch with the
developers to keep track of their methodology,
data collection and trial results ahead of their
eventual application for market approval.®

The largest barrier standing in the way of
widespread commercialization of Al medical
devices at present is the lack of unified
industry standards and guidelines to
evaluate and test the security of the devices
ahead of market approval. The approach of
regulators to balancing the potential benefits
against the risks of new Al medical devices will
be crucial. Current evaluation guidelines
strongly tend toward favoring the highest risk
classification (Class Ill) for most devices that
incorporate deep learning software. This
conservative approach means that a large
number of Al devices wait a long time to be
approved, while some companies specifically
tone down the diagnostics functions of their Al
devices in order to try and qualify them as
Class Il devices.

Going forward, it will become increasingly
imperative for government bodies to work
with industry players on defining what
exactly constitutes “Al medical devices” and
identifying plausible means to mitigate the
risks associated with Al-powered diagnostic
software. A better understanding of the

24State Council article, July 2018 (Source)
25 ibid.


http://www.21jingji.com/2018/8-22/5MMDEzODFfMTQ0NTU5Mw.html
http://english.gov.cn/news/top_news/2018/07/09/content_281476215128626.htm

practical risks of Al devices could lead to an
expansion of the Class Il category to include
less risky diagnostic devices. One approach
regulators could take to speed up the
commercialization of crucial Al medical devices
could be to adopt a conditional approval
mechanism for Al medical devices. For
example, extending the CMDE policy document
principle® that allows for conditional approval
of medical devices that are in clinical trials to
include Al medical devices could help relieve
this bottleneck.

Data sharing vs. data protection

Another major challenge for the development
of Al medical devices is the availability and
structure of data. Data sharing is essential to
ensuring the wide (and safe) application of
medical image-assisted diagnostic products.
Datasets used to test the effectiveness and
safety of Al products need to be fair, unbiased
and drawn from a wide variety of hospitals and
patients. The development of robust
datasets is currently limited due to
underdeveloped resource sharing
infrastructure between hospitals and the
lack of standardized ways of structuring
medical records. The availability of such
datasets determines the prospect of particular
Al products. Regulators have taken some first
steps to develop a better infrastructure for
electronic medical records in hospitals®” and
standardize healthcare data sharing practices®
across the country.

But at the same time, the openness of data
sharing will have to be balanced against the
need to protect sensitive medical data.

26 Basic Principles of Provisory Approval for Medical
Devices in Urgent Clinical Needs (Draft for Public
Comments, CMDE, April 2018 (Source)

7 Notification on Promoting the Informatization of
Medical Institution Through the Use of Electronic
Medical Records, NHC, August 2018 (Source)

28 National Management Regulation for Healthcare
Big Data Standards, Safety, and Services (Trial
Version), NHC, September 2018 (Source)

Under China’s Cybersecurity Law and related
implementation measures, a significant portion
of data generated by medical devices may be
subject to review and data localization
requirements.?® The NHC’s recently issued trial
regulations on the management of healthcare
big data3® re-emphasized that medical
institutions must store healthcare data within
China or apply for security evaluations should
they transfer the data across China’s borders.
Such cross-border data flow regulations and
related provisions for “secure and
controllable” data may hinder the
development of datasets or even create
additional obstacles for the participation of
foreign Al medical device players.

Ethical and legal liability issues

With the experimentation and
commercialization of Al in medical decision-
making, ethical concerns over letting
algorithms decide complex disease diagnoses
and treatment plans will inevitably increase. In
addition, the problem of determining legal
liability for injuries to patients may become
another problem in the near future.
International exchange and cooperation
between regulators and industry could play an
important role in defining China’s approach to
ethical and legal liability issues.

Foreign participation

It remains unclear to what extent China’s
overarching industrial goal of building an
indigenous medical device sector may affect its
openness to welcoming foreign Al medical
device products into the market. The Chinese

29 Information Security Technology- Guidelines for
Data Cross-Border Transfer Security Assessment
(Draft), Standardization Administration of China,
April 2017 (Source)

3°National Management Regulation for Healthcare
Big Data Standards, Safety, and Services (Trial
Version), NHC, September 2018 (Source)
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https://www.tc260.org.cn/ueditor/jsp/upload/20170527/87491495878030102.pdf
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government’s explicit designation of a “national
champion” to lead the charge in efforts to
commercialize Al-powered medical image
assisted diagnosis is a clear sign of government
intentions to build a support system that
explicitly favors domestic companies.

Despite government intentions though, China’s
“national champion”-approach has a mixed
record and even though Tencent has been
pegged to become the market leader in Al-

assisted medical diagnosis, fierce competition
among smaller companies and startups makes
this far from a fait accompli.

While the Chinese Al medical device market
currently shows no other clear signs of
disadvantaging foreign players, in the future it
may become important to encourage Chinese
regulators to create an open environment for
all players, regardless of nationality.



Appendix: Al Medtech Policy Database

Central level Al policies/documents

Policy/Event Name Issuer Policy/Event Summary Link Date

National level

2017 Government Work State Council First time Al is written into the annual government work report presented by Premier Li Kegiang at Xinhua link Mar s,
Report the National Party Congress: 2017
2017 FEEUNF TAER S “We will accelerate R & D on and commercialization of new materials, new energy, artificial

intelligence, integrated circuits, bio-pharmacy, 5G mobile communications, and other technologies,
and develop industrial clusters in these fields.”

Next Generation Al State Council Blueprint for China’s Al development which lays out China’s ambitious goals for Al development: State Council  Jul 20,
Development Plan link 2017

- By 2020, China’s Al core industry is to be worth 150 billion RMB
H— RN TR KRR - By 2025: China’s Al core industry is to be worth 400 billion RMB

- By 2030: China’s Al core industry is to be worth 1 trillion RMB; and China is to become the world’s
leading Al innovation center

The plan highlights the application of innovative Al in healthcare to provide the public with
“personalized, diversified, high-quality services.”:

- Intelligent Medical Care:

- Promote the use of new models and new methods of Al treatment, establish a rapid,
accurate intelligent medical system.

- Explore intelligent hospital construction, develop human-machine coordinated surgical
robots and intelligent clinic assistants.

- Pursue research and development on flexible wearable, biologically compatible
physiological monitoring systems, research and development of human-computer
collaboration intelligent clinical diagnosis and treatment programs. Achieve intelligent
image recognition, pathology classification, and intelligent multi-disciplinary consultation.

Intelligent Health and Elderly Care Systems:


http://www.xinhuanet.com/politics/2017lh/2017-03/16/c_1120638890.htm
http://www.gov.cn/zhengce/content/2017-07/20/content_5211996.htm
http://www.gov.cn/zhengce/content/2017-07/20/content_5211996.htm

Three-Year Action Plan for
Promoting Development of a
Next Generation Al Industry
(2018-2020)
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Artificial Intelligence
Innovation Action Plan for
Institutions of Higher
Learning
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Ministry of
Industry and
Information
Technology
(MIIT)

State Council

Ministry of
Education
(MOE)

- Strengthen community intelligent health management, achieve breakthroughs in big data
analysis, Internet of Things, and other key technologies.

- Research and develop health management wearable equipment and home intelligent health
testing and monitoring equipment.

- Promote changes in health management from point-like monitoring to continuous
monitoring, from short process management to long process management.

The Action Plan aims to promote the large-scale development of artificial intelligence (Al) in sectors
including healthcare.

The plan aims to develop auxiliary medical imaging diagnosis systems using artificial intelligence
used in typical disease categories concerning the brain, lung, eyes, cardiovascular system, mammary
glands, and bone diseases. By 2020, China aims to be able to diagnose more than 95% of the above
typical disease categories using advance multi-model auxiliary medical imaging diagnosis systems.

The plan also encourages the building of Al training resource databases to support advanced Al
application in industries including healthcare.

Calls for the strengthening of next-generation Al R&D and application and promotes the advance of
“Internet+” in many areas. Calls for the development of smart industries and an expansion of smart
living, urging China to come closer to becoming a “country of innovators.”

Calls for Chinese universities to become "core forces for the construction of major global Al
innovation centers" by 2030

MIIT link

CPPCC link

MOE link

Dec14
2017

Mar 22
2018

Apr 3,
2018

>

>


http://www.miit.gov.cn/n1146295/n1652858/n1652930/n3757016/c5960820/content.html
http://www.cppcc.gov.cn/zxww/2018/03/23/ARTI1521774834125783.shtml
http://www.moe.edu.cn/srcsite/A16/s7062/201804/t20180410_332722.html

Healthcare polices/events related to Al

Policy/Event Name Issuer Policy/Event Summary Link Date

National level

13th Five-Year Plan for Health
and Health Science and
Technology Innovation

“F=T DA SRR
B L i

Notification on Standards and
Specifications for Nationwide
Hospital Informatization (Trial
Version)

KT ENR 4 BERefE B AL
EARESITE GAAT)
(Y %)

Notification on Carrying Out
the Application of Innovative
Projects Integrating Artificial
Intelligence and the Needs of
the Real Economy

KT I RE 2018 £ N LR e
55 SEAR 2GR FE Rl & BT
T R A A 3 )

Ministry of
Science and
Technology
(MOST)

National Health
Commission
(NHC)

Ministry of
Industry and
Information
Technology
(MIIT)

A 13" Five-Year Plan that promotes the acceleration of breakthrough technologies and applications to
overcome key challenges in clinical diagnosis and treatment technologies:

- Focuses on the development of medical artificial intelligence as well as precision medicine, early
disease prediction, new detection and imaging technology and other cutting-edge technology
research and development

- Points out the specific direction for advancing the technological development of medical artificial
intelligence, e.g. conducting research on medical big data analysis and machine learning.

- Supports research on machine intelligence-assisted personalized diagnosis, precision treatment-
assisted decision support system, assisted rehabilitation and care, and supports the development of
smart medical care.

A nationwide standard that sets mandatory standards for the informatization of Class Il and above
hospitals. It outlines the following details:

- Requirements for software and hardware configuration, security measures, and new and emerging
technology applications to serve clinical application and hospital management purposes.

- Differential requirements for different levels of hospitals.

- Tasks for the application of big data technology, cloud computing technology, artificial
intelligence, and internet of things.

The Notification aims to select a group of projects that utilize Artificial Intelligence (Al) in
sectors including healthcare. MIIT is collecting applications for Al projects with indigenous
intellectual property including intelligent diagnosis systems for medical imaging and intelligent public
service platforms for public healthcare services. Companies and research and development
institutions can submit their applications by the end of May 2018. MIIT will release a catalogue of
selected projects by the end of October 2018.

MOST Link May 16,
2017

NHC link Apris,
2018

MIIT link Aprio,
2018


http://www.most.gov.cn/mostinfo/xinxifenlei/fgzc/gfxwj/gfxwj2017/201706/t20170614_133527.htm
http://www.nhfpc.gov.cn/guihuaxxs/s10741/201804/5711872560ad4866a8f500814dcd7ddd.shtml
http://www.miit.gov.cn/n1146285/n1146352/n3054355/n3057497/n3057498/c6140634/content.html

Opinions on Promoting the
Development of “Internet Plus
Healthcare”
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State Drug Administration
Hosts First AHWP Technical
Committee Meeting in Beijing
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Opinions on Promoting the
High Quality Development of

State Council

National Health
Commission
(NHC)

State Drug
Administration
(SDA)

China
Association for
Medical Devices
Industry
(CAMDI)

National Health
Commission
(NHC)

The Opinions call for increased use of information technology in medical services and public health
services. The document stipulates the following means through which information technology can be
incorporated into healthcare services:

- Support the development of internet hospitals affiliated to registered medical institutions.

- Provide telemedicine services in primary level medical institutions with the support of artificial
intelligence.

- Develop clinical decision-making support system based on artificial intelligence technology.

- Carry out mobile health monitoring pilots using smart medical devices.

- Support the development of artificial intelligence healthcare technology, medical robots,
large-scale medical devices, and emergency rescue devices.

On April 16, 2018, the National Health Commission (NHC) had hosted a press conference to introduce

the then-upcoming Opinions on Promoting Development of “Internet Plus Healthcare,” which the
State Council Executive Meeting approved in principle on April 12. At the time, details of the policy
included:

- Allowing certified offline medical institutions to develop online subsidiaries providing telemedicine
services. (NHC is currently in the process of drafting the scope of online diagnosis and treatment
services and the standards to regulate them.)

- Providing online family doctor services including health consultation, hospital transfer
appointments, chronic illness follow-ups, and long-term prescriptions.

- Utilizing the Internet to achieve remote medial insurance settlements.

- Encouraging the development and application of new technology including artificial
intelligence.

The SDA hosted the first technical committee meeting of the Asian Harmonization Working Party in
Beijing in conjunction with the China Association for Medical Devices Industry (CAMDI). The
committee discussed capacity building and the harmonization of regulations among its members in
sectors including electronic labeling, in vitro diagnosis reagent supervision, post-market supervision,
quality management system, and unique device identification. The meeting also discussed the use of
frontier technologies in medical devices including artificial intelligence and 3D printing.

The document outlines tasks to improve the quality of care in all areas. The opinions include the
following measures:

State Council
link

Apr 28,
2018

State Council
Information
Office link
(Apr16)

Official
WeChat
account of
the National
Medical
Products
Association

(NMPA) link

May 11,
2018

NHC link Aug 16,

2018


http://www.gov.cn/zhengce/content/2018-04/28/content_5286645.htm
http://www.gov.cn/zhengce/content/2018-04/28/content_5286645.htm
http://www.scio.gov.cn/32344/32345/37799/38232/index.htm
http://www.scio.gov.cn/32344/32345/37799/38232/index.htm
http://www.scio.gov.cn/32344/32345/37799/38232/index.htm
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
https://mp.weixin.qq.com/s?__biz=MzA3Mzg0MTY1Nw==&mid=2650166754&idx=1&sn=9b314351c85769e04c8d5dd443ab173d&chksm=870a1b74b07d9262e511f7cc99bee7ed6002275a31303e51995e7306095862ca3fcc5d5c4033&mpshare=1&scene=1&srcid=0516yKCU07mkfmKHLjo1baGp&pass_ticket=%2FtWOFiy3JSbal%2FpH7TE8C4AUfTW5Qz%2BWEfzU3%2FGt76c%2BVyOUppojM31S47xAPYB%2F#rd
http://www.moh.gov.cn/yzygj/s3594q/201808/1e5aeaf3dbfb457487bc1d92783b43d8.shtml/

Medical Services Focusing on
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- Highlight the central role of medical staff in providing quality medical services.

- Ensure that the salaries of medical staff reflect the technical value and intellectual property added
according to their medical skills.

- Promote the use of “internet plus healthcare” technology like Al and wearable equipment,
and expand the use of digital medical records.

- Implement an effective tiered medical system through collaboration between medical consortia,
family doctors, general practitioners, and primary level medical institutions.

- Build the capacity of county-level hospitals to increase the number of patients seeking consultation
at the county level.

- Reduce medical quality disparities between different regions, and among different levels of
hospitals.

The document will ensure that at every diagnosis and treatment stage, Class Ill hospitals are
connected through Electronic Medical Records (EMR). The notification highlights the need to protect
information security and patient privacy when using EMR, requiring hospitals to store sensitive
data such as patient information within China.

The notification states that using EMR will help to achieve the following targets:

- Enhance capability to monitor diagnosis and treatment behavior of healthcare professionals.

- Improve ability to control and evaluate medical service quality.

- Facilitate the adoption of frontier technology including big data, cloud computing, blockchain, and
robotics.

- Encourage incorporating mature artificial intelligence technology into the EMR system to
provide support to examination, pathological and imaging diagnosis, and assist clinical
decision making.

The NMPA jointly hosted a conference on the application of artificial intelligence (Al) in medical
devices with the Chinese Society of Biomedical Engineering. The conference aimed to build
consensus among regulators and academics on how to better regulate and manage Al in
medical devices through discussions on the clinical applications of Al and the use of data and
algorithms in Al medical devices.

The Al Working Group established by the Center for Medical Device Evaluation was in attendance.
Presenters included academic experts from Peking University, 301 Hospital, Chinese Academy of
Sciences Institute of Automation, Peking Union Medical College Hospital, and the Chinese Academy
of Sciences Shenzhen Institutes of Advanced Technology.

NHC link

NMPA link

Aug 28,

2018

Aug 31,

2018


http://www.nhfpc.gov.cn/yzygj/s7659/201808/a924c197326440cdaaa0e563f5b111c2.shtml
http://cnda.cfda.gov.cn/WS04/CL2056/330077.html

National Management

Regulation for Healthcare Big

Data Standards, Safety, and
Services (Trial Version)
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Management Regulation for
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Version)
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Management Regulation for
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National Health
Commission
(NHC)

National Health
Commission
(NHC)

National Health
Commission
(NHC)

The trial regulation regulates the management and use of healthcare data generated in disease
treatment, diagnosis, and health management processes. The NHC is in charge of supervising the
standards, safety measures, and use of healthcare big data. Medical institutions and other relevant
entities are mainly responsible for protecting data safety and privacy.

The Regulation also requires medical institutions to store healthcare data on a secure server
within China. Medical institutions need to apply for a security evaluation if they need to transfer the
data across China’s borders. The regulation also includes the following measures to manage
healthcare data:

- The NHC will organize and supervise the drafting of healthcare big data standards.

- The NHC will encourage medical institutions, research institutions, corporations, and industry
associations to participate in the standard drafting process.

- Medical institutions need to implement measures to protect the safety of healthcare big data, which
includes data categorization, data backup, and data encryption.

- Medical institutions need to ensure that key information infrastructure of healthcare big data
is secure and controllable.

- Medical institution need to strictly manage access to data and ensure traceability of data access.

The Regulation regulates the market entry qualifications and the operation of medical services
provided by online hospitals. Medical institutions can set up online hospitals using their own
registered physicians. Alternatively, they can partner with a third party to set up an online hospital to
provide medical services using both their own physicians and physicians registered with other
medical institutions. Online hospitals will be governed by the same regulations as regular medical
institutions. The Regulation also includes a trial standard for online hospitals which includes
requirements for services offered online, the personnel providing medical services, and
infrastructure.

The document regulates the basic personnel, equipment, and infrastructure requirements, as well as
the operating procedures for telemedicine services. Telemedicine refers to both inter-hospital medial
technical support and online medical consultations provided to patients. Platforms on which
patients can seek consultations from physicians need to apply for approval as online hospitals.
The regulation specified the procedure for conducting telemedicine, including patient consent,
diagnosis decisions, and record keeping.

NHC link

NHC link

NHC link

Sep 13,
2018

Sep 14,

2018

Sep 14,

2018


http://www.nhfpc.gov.cn/xxgk/pages/viewdocument.jsp?dispatchDate=&staticUrl=%2Fguihuaxxs%2Fs10741%2F201809%2F758ec2f510c74683b9c4ab4ffbe46557.shtml&wenhao=%E5%9B%BD%E5%8D%AB%E8%A7%84%E5%88%92%E5%8F%91%E3%80%942018%E3%80%9523%E5%8F%B7&utitle=%E5%85%B3%E4%BA%8E%E5%8D%B0%E5%8F%91%E5%9B%BD%E5%AE%B6%E5%81%A5%E5%BA%B7%E5%8C%BB%E7%96%97%E5%A4%A7%E6%95%B0%E6%8D%AE%E6%A0%87%E5%87%86%E3%80%81%E5%AE%89%E5%85%A8%E5%92%8C%E6%9C%8D%E5%8A%A1%E7%AE%A1%E7%90%86%E5%8A%9E%E6%B3%95%EF%BC%88%E8%AF%95%E8%A1%8C%EF%BC%89%E7%9A%84%E9%80%9A%E7%9F%A5&topictype=&topic=&publishedOrg=%E8%A7%84%E5%88%92%E4%B8%8E%E4%BF%A1%E6%81%AF%E5%8F%B8&indexNum=000013610%2F2018-00249&manuscriptId=758ec2f510c74683b9c4ab4ffbe46557
http://www.nhfpc.gov.cn/yzygj/s3594q/201809/c6c9dab0b00c4902a5e0561bbf0581f1.shtml
http://www.nhfpc.gov.cn/yzygj/s3594q/201809/c6c9dab0b00c4902a5e0561bbf0581f1.shtml

Regional level

Guangdong Province Action
Plan to Promote “Internet
Plus Healthcare”
Development (2018 - 2020)
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Guangdong
Provincial
Government

Guangdong
Provincial
Government

In line with the State Council opinion on supporting the use of internet technology in healthcare, this NHC link

Guangdong policy outlined specific targets, including the following:

- Build 56 county-level telemedicine medical imaging and electrocardiogram centers servicing county
and community medical institutions by the end of 2019.

- Ensure telemedicine services are available at all county-level medical institutions and community
health service centers by 2020.

- Reduce the percentage of emergency appointments at Class Ill hospitals.

- Utilize the Internet of Things to carry out remote health monitoring.

- Establish information connections between 20 provincial telemedicine centers and 56 county
hospitals to provide telemedicine services by the end of 2018.

- Expand the use of artificial intelligence in medical equipment to develop imaging, testing,
diagnosis, and analysis equipment.

- Ensure that county-level medical institutions and community health service centers have basic
access to medical artificial intelligence technologies by 2020.

Analysis: Compared to the national policy, the Guangdong provincial policy includes more detailed
goals to expand the use of internet technology at the primary level. The Guangdong government
strategy will likely increase the demand for medical devices at the primary level, in particular for
imaging devices, electrocardiographs, and mobile monitoring devices. The Guangdong government
will also likely provide more support to the development of innovative medical devices that apply
artificial intelligence technologies.

The Action Plan outlines Guangdong’s reform tasks for the next two years. The plan aims to limit the Guangdong
growth of medical expenses to no more than 10% and to reduce individual healthcare cost Government
contribution to less than 25%. Guangdong’s hospital reform will focus on a series of tasks including link

the following:

- Expand the use of domestically manufactured medical devices while encouraging public hospitals
to set up application pilot centers for domestically manufactured devices.

- Abolish medical consumable mark-ups by the end of 2018.

- Support high-quality leading hospital development and create regional medical centers in the Pearl
River Delta region.

- Pilot an annual salary system for chief managers of public hospitals in Shenzhen, Zhuhai, Huizhou,
and Dongguan in 2018, expanding the pilots to the rest of the province in 2019.

Jun4,
2018

Jul19,
2018


http://www.nhfpc.gov.cn/yzygj/s3576/201806/bad4e33d8ef34e9ba67979b34aaff8ee.shtml
http://zwgk.gd.gov.cn/006939748/201807/t20180717_773795.html
http://zwgk.gd.gov.cn/006939748/201807/t20180717_773795.html
http://zwgk.gd.gov.cn/006939748/201807/t20180717_773795.html

Notification on Several
Policies to Support Modern
Medical Care and Medical
Industry Development
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Anhui Provincial
Government

- Allow the leading hospitals of a medical consortia to determine salary allocations for the rest of
their consortium, while giving preferential treatment to general practitioners and public health
doctors.

- Build a province-wide public hospital health information platform and expand the use of
electronic health records.

- Expand the use of big data, cloud computing, internet of things, and artificial intelligence in
public hospitals.

The document outlines the province’s funding measures and policy incentives that support medical Anhui
device innovation and the use of innovative technology in healthcare. The document incentivizes government
provincial regulators to: link

- Draft an Anhui Provincial Innovative Medical Device Catalogue (2181748 BT T B ¥7 28 = i H
3K)

- Provide subsidies to products listed in the Anhui Catalogue that are worth around 10% of their
market price and total no more than RMB 5 million (USD 728,194).

- Provide support to projects that utilize innovative technology including smart healthcare,
medical artificial intelligence, genetic testing, precision medicine, and medical big data, as
part of the provincial new and emerging industry projects.

- Set up a provincial investment fund to invest in the medical sector, including high-end
medical devices.

Jul18,
2018


http://xxgk.ah.gov.cn/UserData/DocHtml/731/2018/7/18/401214376885.html
http://xxgk.ah.gov.cn/UserData/DocHtml/731/2018/7/18/401214376885.html
http://xxgk.ah.gov.cn/UserData/DocHtml/731/2018/7/18/401214376885.html






