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e 2:12%

Bl 3: 71%
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13% 7|Ef H=ZC|= 85 47 X 4EF 5)01 11%= TS OIUCE
OlojM AF S MZF MS0| 9%, +E0[ 7%, 2/2f= X set=F HZ0|
7

5%, H7|=0| 3%E AHX[ots A2z

Generation and distribution of electricity, gas and heat or cooling
Health care facilities operational emissions

Other manufacturing (basic metals, textiles and food products etc)
Agriculture (provision of food and products etc)

Other sectors and services

Transport; (business travel, operational transport and supply chain
logistics etc)

Pharmaceutical and chemical products

Waste treatment

HENEN EERERE

Other primary industries (mining, forestry, and fishing/aquacutture etc)

' Rubber and plastic products

B Computers, electronic and optical equipment

Flgure &: Global health care emissions split by production sector, Definitions of categories used In the legend are provided in Appendix B, =
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Box 2.1 COP 26 health initiatives on climate resilient and sustainable low carbon
health systems
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5 ki H s
Climate resilient ) Sustainable low carhon
health systems “' '\ health systems
conduct climate change and health A C @’ set atarget date by which to achieve
vulnerability and adaptation (VEA) health system net zero emissions
as5EEEMENt [high ambition/high emitters)
develop aHealth Kational Adaptation @’ deliver a baseline assessment of GHE
Plan [HNAP] emissions of the health system
facilitate acoess to climate change @’ develop an action plan to develop
funding for health sustainable low carbon heaith system
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(Collaborative Surveillance), 7|5 &2 &8 (Emergency Coordination), 24
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27) Health Care Without Harm. (2021). Global Road Map for Health Care Decarbonization.

28) World Health Organization. (2023). Learnings from COVID-19 for future respiratory pathogen
pandemic preparedness: a summary of the literature.
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+ Lesson 1: Strengthen surveillance and laboratory capacities
(LEAAHA L HA 9 P

« Lesson 2: Reinforce operational capacities (& 7% CHS X2
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« Lesson 4: Develop close partnerships between government an nongovernmental
entities(& 7| 2H-HIF 27| 7F HHMA =)

* Lesson 5: Expedlte development and authorization of emergency medical
countermeasures (S22 2CHSH2| e S ${7EX}E A&}

* Lesson 6: Investment in routine public health and primary care services
(STEUAZMA X LA 2z MH[A 7|HE 52 2ot FAh

« Lesson 7: Enact whole-of-society approaches (Atz| MEtA T ghal =l

+ Lesson 8: Strengthening mechanisms for intemnational cooperation and coordination
@=HEH 8 SEHA ZeE et 71E 7))

« Lesson 3: Build up robust clinical surge capacities (74112t

+ Lesson 9: Learning from past successes and failures

(defel gt 8 oA =4S Sot o)

Strengthen surveillance and
laboratory capacities

Learn from past Reinforce operational
successes and capacities
o e —
failures .

k

Strengthen
mechanisms for Build up robust
international @ clinical surge

cooperation and
coordination

capacities

Enact
whole-of-society

Develop close
partnerships between

approaches government and
\ nongovernmental
. entities
Invest in routine Expedite development
public health and and authorization of
primary care services emergency MCMs
= " o . b= o o
8 24. COVID-198 S°ff €2 u&E: o= HWH o Fog
Atet

WHO29= EoH 7 H|HALE] CiE| S ?leh CHA 7R Sy HE(The
Five Cs)2 MAIRICE Ol= &N ZA| A&, X|9AMe| B3 g oFHstn

KW, X ZA| YZHCollaborative Surveillance)2. 2, Ol A, Az
A, FAds SYHCE ZASHD, AN KM ZAIE o R
U AN AHZ SRS, Y BRIt HIE Y = e A2

29) World Health Organization. (2023). Strengthening Health Emergency
Prevention, Preparedness, Response and Resilience.
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o|O[siCt SR, K|S ES cl*%*(Commumty Protection)2 &, O|&
n

X|9At=lel HOE £0|1, =1

0, 35EH ZTX|QF AIB|4ME BEs S C Lais
SHoICh AW, OFMSD S 7153t TIE 2i(Safe and Scalable Car)2

4 Collaborative surveillance

Strong national integrated disease, threat, and
vulnerability surveillance

Effective diagnostics and laboratory capacity
Emergency ( for pathogen and genomic surveillance
coordination

Collaborative approaches for event detection,

No( risk assessment, and response monitoring
2R &
\f Community protection
Community. risk

and infodemic management

Population and environmental public health
interventions
Multisectoral action for social and economic

protection
"o'f Emergency coordination

thened workforce capacity for

Safe and scalable care
Sfrengtfuening\ ol of Scalable clinical care during emergencies
charmanes et . Protection of health workers and patients

{eal nergency alert and response
coordination Maintenance of essential health services

Access to countermeasures

Fast tracked R&D
03
& scalable manufacturing platforms

Coordinated supply chains & emergency
distribution

J8 25 BEH S5 &=o| oy, thy|, g &

L2Z|Lt2H= COVID-19 OS] Cf30]| CHet HILE
52 2 8471 g=fsl] MBZEY OiH| 1S 387
4 7] 1002 O| 2 S &
ot O|2H|A 115, O AS E=E S5t mlofjet 1
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WORLD'S

BEST
HOSPITALS
2023

THE
WORLD’S

—

“oxto|®

L2y A& 7tsd

Asan Medical Center South Korea
Samsung Medical Center South Kerea
Seoul National University Hospital South korea
67 Severance Hospital - Yonsel University South Korea
91 The Catholic University Of Korea - Seoul St. Mary's Hospital South korea

o H I' — A I 93 Seoul National University - Bundang Hospital South Korea
E A |' O | EH 01' O | O I' I I l 19 Ajou University Hospital South Korea

— o -1 = 133 Gangnam Severance Hospital - Vansel University South Korea
O A I_ O I 140 Kangbuk Samsung Hospital South Korea
| O E 142 The Catholic University Of Korea - Yeouido St. Mary’s Hospital South Korea
144 Korea University - Anam Hospital South Korea
190 Chung-Ang Uni ity Hospital South Korea
192 Inha University Hospital South Korea
202 Ewha Womans University Medical Center South Korea
229 KyungHee University Medical Center South Korea
233 Konkuk University Medical Center South Korea
https://www.koreabiomed.com/news/articleView.html?idxno=20561 243 Daequ Catholic University Medical Center South Korea
247 chungnam National University Hospital South Korea 2

©  Estimated based in 32 causes from

which death should not occur in the WORLD POPULATION REVIEW Continents  Countries  World Cities  US States

presence of effective healthcare

Healthcare Access and Qual
Index

wiality Index

| Healthcare Access and Quali

show countries ¥

-

South Korea @ 'J

» - : Legatum Prosperity Index Health Score
' /0' 30 40 [se e o = Ml
Health
b o FiraH 1 il s rmestmn v o e femtt fastwe i el st o By vl et
T T T T T access to the necessary services to maintain good health, including health

e e e Best Healthcare in the World 2024 outcomes, health systems, illness and risk factors, and mortality rates.
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Tackling Wasteful Spending

// on Health

This report systematically reviews
strategies put in place by countries to
limit ineffective spending and waste.
On the clinical front, preventable errors
and low-value care are discussed.

The operational waste discussion reviews
strategies to obtain lower prices for
medical goods and to better target the
use of expensive inputs.

Finally, the report reviews countries
experiences in containing administrative
costs and integrity violations in health.

OECD (2017), Tackling Wasteful Spending on Health, OECD
Publishing, Paris, https://doi.org/10.1787/9789264266414-en.




Duplication of tests and services

; § Table. Estimates of Annual US Health Care Waste, by Category?
Low-value care: ineffective, S in Billions
Patients do 1nappropriate, not cost-effective

not receive

I 1
Annual Cost to Medicare and Medicaid in 2011 Annual Cost to US Health Care System in 2011
I [ 1

!
: i Low Midpoint High Low Midpoint High
R Avoidable adverse events
& &l Failures of care delivery 26 36 45 102 128 154
Failures of care coordination 21 30 39 25 35 45
Benefits could be Discarded inputs, e.g. purchased drugs Overtreatment : 67 i 87 168 192 226
Obt a'm e d Wi th Administrative complexity 16 36 56 107 248 389
L. fewer Fesounces Overpriced input Pricing failures 36 56 7 84 131 178
= Clinical (e.g. generic vs brand) Fraud and abuse 30 64 %8 82 177 272
H Total® 197 300 402 558 910 1263
- G i
Operational High cost inputs used % of Total Spending 21 3 47
= Governance-re | ated unnecessarﬂy (HR, hOSpltal care) Table entries represent the range of estimates of waste in each category from sources cited in the text. The total waste estimates are simply the sums of the category-level estimates.

Resources are This simple summing is feasible because the categories are defined in such a way that wasteful behaviors could be assigned to at most 1 category and because, like Pacala and
. Socolow,? we did not attempt te estimate interactions between er among the categories.
unnecessal'ﬂy b\nc\uding both state and federal costs.

z — - ©Totals may not match the sum of components due to rounding.
taken away from Administrative waste
patient care

EranglabuseHad comtjion Berwick DM, Hackbarth AD. Eliminating Waste in US Health Care. JAMA. 2012;307(14):1513-1516.
doi:10.1001/jama.2012.362

https://www.oecd.org/health/tackling-wasteful-spending-on-health-9789264266414-en.htm

Figure. Proposed “Wedges" Model for US Health Care, With Theoretical Spending

Feducon Toget Tor Categones of et e —— Average number of in-person doctor consultations per person,
s N onetheless, if the United 2011, 2019 and 2021 (or nearest years)
Pk of e by States is to reconstruct a
{ o e health care industry that s
5 R both affordable and — - R
reIentIessIK focused on e
§ - meeting the needs of every 5
single patient and family,
9 el “guemeeiit.  waste reduction (that s,

wn W s we e Ta W e ww o the removal of non-value-

added practices in all their

The “wedges"” model for US health care follows the approach based on the model by Pacala and Socolow.*

The solid black “business as usual” line depicts a current projection of health care spending, which s estimated f ) t h b t t t g y
to grow faster than the gross domestic product (GDP), increasing the percentage of GDP spent on health care; O rm S I S e e S S ra e

the dashed line depicts a more sustainable level of health care spending growth that matches GDP growth, b f

fixing the percentage of GDP spent on health care at 2011 levels. Between these lines lies the “stabilization y a r.

triangle”—the reduction in national health care expenditures needed to close the gap. The 6 colored regions

filling the triangle show one possible set of spending reduction targets; each region represents health care ex-

penditures as a percentage of GDP that could be eliminated by reduction of spending in that waste category

over time.

Berwick DM, Hackbarth AD. Eliminating Waste in US Health Care. JAMA. 2012;307(14):1513-1516. 1. Latest available data from 2020. Source: OECD Health Statistics 2023. _StatLink https://stat.link/40rm5d
doi:10.1001/jama.2012.362



Figure 5.17. Hospital beds, 2011 and 2021 (or nearest year)
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Figure 5.21. Average length of stay in hospital, 2011, 2019 and 2021 (or nearest year)
2011 1 2019 = 2021

» Macroeconomic policies aimed at expenditure restraint

* Microeconomic policies aimed at increasing efficiency
= Demand side

= Supply side

‘OECD Health Policy Studies
Value for Money

in Health Spending What are OECD COUhtrieS d0|ng in
the face of financial constraints and
what should they be doing next?

OECD (2010), Value for Money in Health Spending,
OECD Health Policy Studies, OECD Publishing,
Paris, https://doi.org/10.1787/9789264088818-en.

Table 2.1. Policies for limiting spending in a period of budget restraint

Impact on expenditure Objectives and trade-offs

Characteristics, impacts and tradeoffs Strength |mpact lag Financial protection Oualtty of care Responstvenass Cost efficiency
and access o care

A. Macroeconomic policies aimed at expenditure restraint
A1 Wage an price controls (12bour) HIGH SHORT NONE NONE/NEGATIVE NEGATIVE POSITIVE
A2 Wage and price controls (medical matenals) HIGH SHOART NONE NEGATIVE NEGATIVE POSITIVE
A3 Controls on volume of inpuls HIGH MODERATE NEGATIVE NEGATIVE POSITIVE
(labour)
(capital investment) HIGH SHORT NONE/NEGATIVE NEGATIVE NEGATIVE POSITIVE
A4, Controls an volume of oiher mputs high techvirugs) MODERATE SHORT NEGATIVE NEGATIVE NEGATIVE POSITIVE/NEGATIVE
A5 Budget caps (sector and gioba) HIGH SHORT NEGATIVE NEGATIVE NEGATIVE POSITIVENEGATIVE
A6 Siiting costs to prvate Sector (increased financing of cost by users) MODERATE VODERATE | NEGATIVE POSITIVENEGATIVE  POSTTIVEMNEGATIVE  POSITIVE
B. Mi ic policies aimed al i
B.1. Demand side
8.1. Disease prevention and health promotion LowMOD Long POSITIVE POSITIVE NONE POSITIVE
8.2 Gate-heepingraging Low LoNG POSITIVE POSITIVE POSITVENEGATIVE  POSITIVE
8.3, Care co-ordation integrated care/seit-care MODERATE LONG POSITIVE POSITIVE POSITIVENEGATIVE  POSITIVEMNEGATIVE
B.4. Better patientidoctor contact Low MODERATE | NONE/POSITIVE POSITIVE NONE/POSITIVE POSITIVE/NEGATIVE
8.5, Access to.a PC doctor out-of-office howrs (1o take the pressure aif hospital - MODERATE LONG POSITIVE POSITIVE POSITIVE POSITIVE
emergency services)
B.2. Supply side
8.6 Further shit from hospital to ambulatory care MODERATE HIGH  LONG NEGATIVE POSITIVENEGATIVE  NEGATIVE POSITIVE
B.7. Entiancing the role of heaith-care purchasers MODERATE LONG POSITIVENEGATIVE POSITIVE FOSITIVENEGATIVE  POSITIVE
B.8. Improwing hospital contracting/puichasing/payment systems MODERATE LonG NONE POSITIVENEGATIVE ~ POSTTIVEMNEGATIVE  POSITIVE
B.9. Incraasing managerial independence Low LONG UNKNOWN POSITIVE POSITVENEGATIVE  POSITIVE
B.10. Improving payment methods incentives for hospitals MODERATE LoNG POSITIVE POSITIVE POSITIVENEGATIVE  POSITIVE
B.11, Overseeing and the pricing MODLOW LONG POSITIVENEGATIVE POSITIVENEGATIVE  POSTTIVEMNEGATIVE  POSITIVE
B.12 Increased use of ICT for information transinission MOD/LOW LONG POSITIVENEGATIVE POSITIVE POSITIVENEGATIVE  POSITIVEINEGATIVE
Note: Based on previous palicy by the OECD iat and the iterature. The first column refers to the type of reform policy. The following two columns refer to their potential
impact on expenditure taking into account the potential size of the i thei lags. The last four columns highlight some of the impacts of these policies

on health care objectives, suggesting areas where trade-offs among policies may arise. A positive effect indicates a likely better achievement of the indicated policy objective while positive/
negative means that the policy could have positive or negative effects on and/or the way policies have been introduced.




Macroeconomic policies Microeconomic policies
aimed at expenditure restraint aimed at increasing efficiency (1)

Type of Reform Policy “ Type of Reform Policy: Demand side m

Wage & price controls

P — ? FFS Disease prevention & Health promotion

- Medical materials ? FFS Gate keeping / triaging )
Controls on volume of input

- Labour ¢ Care coordination integrated care/self-care )
- Capital investment )

Controls on volume of other inputs (high tech/drugs) ? Better patient/doctor contact ?
Budget caps (sector and global) Q)

Shifting costs to private sector (+) Access to a PC doctor out-of-office hour “)
(increased financing of cost by users) (to take the pressure off hospital emergency services)

Microeconomic policies
aimed at increasing efficiency (2)

Type of Reform Policy: Supply side m

Top 3 health reform areas

Further shift from hospital to ambulatory care (=) 1. Organisation of primary & ambulatory care
Enhancing the role of healthcare purchasers -)

Improving hospital contracting/purchasing/payment systems ) 2 Organisation of hospital care

Increasing managerial independence ?

Improving payment methods/incentives for hospitals )

, , N ' 3. Governance
Overseeing technological change and pricing of medical goods (+)
Increased use of ICT for information transmission -)

Polin K, Hjortland M, Maresso A, van Ginneken E, Busse R, Quentin W; HSPM network. "Top-Three" health reforms in 31
high-income countries in 2018 and 2019: an expert informed overview. Health Policy. 2021 Jul;125(7):815-832. doi:
10.1016/j.healthpol.2021.04.005. Epub 2021 Apr 15. PMID: 34053787.
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Primary care reform

« An important trend in primary care reforms is a strong emphasis on the
development of multi-professional group practices orhealth centres (i.e., .
increasing the size of service providers) with the aim of improving integration
and coordination of health — and sometimes social — care services, improving
waiting times and bringing care closer to the patient.

This trend is in line with international recommendations and evidence on the
benefits of integrated and multidisciplinary care, which shows that these
models can enhance patient satisfaction, increase perceived quality of care,
and enable access to services.

Furthermore, these primary care reforms were often related to reforms in
other areas

human-resource reforms, which aim at changing the skill-mix of professionals in
primary care

+ payment reforms introducing new payment options for primary care providers.

« reforms in the area of ‘chronic & other specialised care as better care for patients with
chronic illnesses is often amongst the rationales for primary care reforms.

Governance reform

» Governance reforms often aim to support developments in
primary and hospital care but there does not seem to be a clear
trend about the appropriate administrative level that should take
responsibility for primary and/or hospital care.

* France shifted responsibility for primary care to the municipal level
while strengthening regional governance of hospitals. Ireland (re-
)allocated responsibility for primary and hospital care to the same
administrative level to enable integrated planning and financing,
while Denmark abandoned a similar reform. The Netherlands and
UK seem to be in the process of strenPthening control of central
level governance through new sectoral agreements (Netherlands)
or by abolishing the internal market (UK).

Hospital care reform

* Several countries are in the process of restructuring their
hospital networks, strengthening hospital planning,
centralising highly specialised and emergency care and re-
defining the role of smaller (urban and rural) hospitals.

* These reforms are often linked to aims such as improving
quality and access of care and cost or expenditure
containment.

» Furthermore, the centralization of care is in line with
international recommendations and evidence of a positive
relationship between outcome quality and the number of
procedures performed in a hospital.

BRIEF ARTICLE f X in 3

What Is Value-Based Healthcare?

Explore the definition, benefits, and examples of value-based healthcare. How does value-based
healthcare translate to new delivery models?
Author: NE|M Catalyst  Author Info & Affiliations

NE]M Catalyst | January 1, 2017
n© @ =

This article appeared in NEJM Catalyst prior to the launch of the NEJM Catalyst Innovations
in Care Delivery journal. Learn more.

Value-based healthcare is a healthcare delivery model in which providers, including
hospitals and physicians, are paid based on patient health outcomes. Under value-based
care agreements, providers are rewarded for helping patients improve their health, ~
reduce the effects and incidence of chronic disease, and live healthier lives in an

evidence-based way.

Value-based care differs from a fee-for-service or capitated approach, in which providers

are paid based on the amount of healthcare services they deliver. The “value” in value-

based healtheare is derived from measuring health outcomes against the cost of =
delivering the outcomes.

https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0558



Moving from Fee-for-Service to Fee-for-Value
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Value-based healthcare

* The proliferation of value-based healthcare is changing the way
physicians and hospitals provide care.

* New healthcare delivery models stress a team-oriented approach
to patient care and sharing of patient data so that care is
coordinated and outcomes can be measured easily.

* The transition from fee-for-service to fee-for-value has been
embraced as the best method for lowering healthcare costs while
increasing quality care and helping people lead healthier lives.

* Examples
= Patient-Centered Medical Home (PCMH): primary care team
= Accountable Care Organizations (ACOs): network of providers

https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0558

How do ACO works?
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Value-Based Health Care Benefits

The CMS Innovation Center Statute

“The purpose of the [Center] is to test innovative payment and service delivery
models to reduce program expenditures...while preserving or enhancing the
quality of care furnished to individuals under such titles”

PATIENTS PROVIDERS PAYERS SUPPLIERS SOCIETY
v
Lower Costs Higher Patient  Stronger Cost Alignment of Reduced
& better Satisfaction Controls & Prices with Healthcare Three scenarios for success under Statute:
outcomes Rates & Reduced Risks  Patient Spending & 1. Quality improves; cost neutral
Better Care Outcomes Better Overall I I ’ duced
T ., Health 2. Quality neutral; cost reduce:
3. Quality improves; cost reduced (best case)
NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society If a model meets one of these three criteria and other statutory prerequisites,
the statute allows the Secretary to expand the duration and scope of a model
through rulemaking
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0558
RO I | e-out th € va | ue- ba Sed paym entin U S Table 1. Provider Payment Types, Adapted From HCP-LAN
April  April Dec Dec Jan. 2020 Jan  Jan July Jan  June Dec Definition Example
20‘1 1 20‘1 2 20‘1 5 20‘1 6 20‘1 7 | 20‘21 20\22 20\24 20‘26 20‘27 20\34 - - - -
‘ ‘ ‘ ‘ ‘ ‘ ! ‘ Cur‘rent ‘ - ~ g Category 1 e iokseyice w‘l,tal.;t:‘: liok fogsit o Physician professional fees
Total Care and Cost Improvement by CareFirst BlueCross BlueShield i : Pay-for-performance (e.g., MIPS) and
Category 2 Fee-for-service linked to quality and value infrastructure improvement payments
Comprehensive Primary Care ComprehensinIe gamaryCare Shared savings (e.g., MSSP ACOs)
us Alternative payment models built on a fee-
n— T— Category3 | for-service architecture that hold providers Episode-based payments for procedures (e.qg.,
edicare are avings Frogram . .
track 1 and 2 in 2012/ track 3 added in 2016/ track 1+ added in 2018 _ _ _ _ _ _ ___ ____ > cte e e Cormnshebine P,imaf’fcca'fe Plus (CPC+) Track
Global capitated budgets (e.g., integrated delivery
Health Care Payment Learning systems)
and Action Network Alternative payment models using
Category 4 population-based payment, with Comprehensive Primary Care Plus (CPC+) Track 2
. . safequards against limiting necessary care
Primary Care First Prospective bundled payments for chronic
End-Stage Renal Disease Treatment Choices conditions

Model

Making Care Primary

HCP-LAN: Health Care Payment Learning and Action Network
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Lessons from top performing countries

* They provide for universal coverage and remove cost barriers.

* They invest in primary care systems to ensure that high-value
services are equitably available in all communities to all
people.

* They reduce administrative burdens that divert time, efforts,
and spending from health improvement efforts.

* They invest in social services, especially for children and
working-age adults.

https://www.commonwealthfund.org/publications/fund-reports/2021/aug/mirror-mirror-
2021-reflecting-poorly 39

Health Care System Performance Compared to Spending
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Health care spending as a % of GDP Higher health care spending

+ Note: Health care spending as a percent of GDP. Performance scores are based on standard deviation calculated from the
10-country average that excludes the US. See How We Conducted This Study for more detail.

« Data: Spending data are from OECD for the year 2019 (updated in July 2021). 38

/3
y The National Academiesof W
ke SCIENCES - ENGINEERING - MEDICINE ;{8

Implementing High-Quality
Primary Care
Rebuilding the Foundation of Health Care

High-Quality Primary Care

The provision of whole-person,* integrated,
accessible, and equitable health care by
interprofessional teams who are accountable for
addressing the majority of an individual's health
and wellness needs across settings and through
sustained relationships with patients, families, and
communities.

* Whole-person health focuses on well-being rather than the absence of
disease. It accounts for the mental, physical, emotional, and spiritual
health and the social determinants of health of a person.

National Academies of Sciences, Engineering, and Medicine.
2021. Implementing High-Quality Primary Care: Rebuilding the
Foundation of Health Care. Washington, DC: The National
Academies Press. https://doi.org/10.17226/25983.
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CMS Primary Care Transformation Model

T R

2007 ~ PCMH (Patient-Centered Care Medical Home)
2012 ~ 2016 CPC (Comprehensive Primary Care)

2017 ~ 2022 CPC+ (Comprehensive Primary Care Plus)
2019 ~ PCF (Primary Care First)

2024 ~ MCP (Making Care Primary)

! Australian Government

Department of Health and Aged Care

Home Topics Ourwork  Resources

Home > Qurwork

MyMedicare

MyMedicare is a new voluntary patient registration model. It aims to formalise the
relationship between patients, their general practice, general practitioner and
primary care teams. Find out who is eligible and how you can register.

41

About us Ministers News Contact us

Search this website B

- .
2} Translations

) Listen & Print  *§ Share

About MyMedicare For patients

Learn about MyMedicare and find out the benefits Find out the benefits of MyMedicare and leamn

for patients and practices. how you can register as a patient.

> >

For general practices and
healthcare providers

Find out the benefits of being a MyMedicare
general practice learn how you can register.

A AFAE: CMS PC Transformation

2 S AL ZEN ME|A M

Fe2|LtEt=?

42



HE/HEE AlYArE] 28

HEILEE 2Y HRIHZEEY SEE AYAE 24 HISEE Al9AE 29

+ UgEzo=INEos

IEEPHES e = 2T

P ¢ FEUSH E=ERHAE 20| BAoE, ME L AE
. E};;HJEG o BHIH H= HE|AE HZ . EZSELTOL 712,
=4 e o YNSEMEAS L P+ EHYS0I0| BET AIZH WS B Eay L s
= L b= ~ _ = - =
. EEzos Mgz | ST EAASHIE 02t 2 A2 ~ E82 93 TR 220
Fals . . .
E5 0 ZoJLAEH o = ZES A OE MBI« MEZEEYLEAMSA HEEL
== =om == o =m0 3o sme oE s 7 2
N E T R s GEREsmEsTEs
2
02, FLCH S w0, @ T=, HETE H0E, ==Y ~fH, TRE, 332 2
M = nmia gj,;‘l ’ ’ 0], 22 H LA B AESE | EEHAE FELULHI O NS O|2L AL S EHME
T 23, 039 = MHO S7HE

O|Mz, O|4 Y. dxto|g BEDdt & HIHH 7. Bl ArE 3| X| 2013;56(10):866-880

OECD Reviews of Health Care Quality Review:
Korea 2012

* The key policy priority for improving the quality of care in Korea
should be the development of a strong primary care sector.

* This will require investments to scale up the primary care sector —
for example, by supporting the expansion of successful models of
care, and higher remuneration for cost-effective patient services.

* A stronger primary care sector will also require a larger, dedicated
workforce of primary care professionals. Best practice from OECD
countries suggest that group practice can help improve the quality
and coordination of care.
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Table 1. Primary care provider organization and payment in 15 countries

G
Practice size’

care omg:';ﬁp solo practice Provider payment HQQ‘S";&;‘” WIth Gatekeeping in PC
scores %)
England 19 Mixed 8 Most mix capitation/PAR Yes Yes
public receive salary
Denmark 7 Privata az(g) WMix FFS/capitation Yes ffor 98% of  Yes (for 98% of
population) population)
Netherands 15 Private 43 Mix capitation/FFS Yes Yes
Finland 15 Public <10 Salary Yes 71 Yes
Norway NA Private 15 Mix FFS/capitation Yos National incentives
Mewe NA Private 3718 Whix capitation/FFS Yes ffor 96% of  Yes
Zealand populztion)
Canada 12 Private Ouebec 10 Mostly FFS, but some Not generally, Incantives in sorme
Ontario 40 alternatives (e.g., but yes for regions/programs
capitation) some capitation
models
Australia 1 Private 359 FFS No Yes
Sweden 03 Mixed, but 3 Mast salaried; private Yes lexcept Some incentives
public receive mix capitation/ Stockholm}
precominant S
taly NA Private 8085 WMix capitation/FFS Yes Yes
Japan 08 Private A third [10] FFS No No
Switzedand  NA Private Mast Most FFS, but some Ho In some insurance
capitation
United 04 Private 13m Most FFS, some No In some insurance
States capitation with private programs
plans
Germany 04 Private 7075 FFS No In some sickness
fund programs
France 03 Private 81 FFS No National incentives
South Korea  03(12]  Private 942] FFS Ne. Mo

Acapted from Thomson §, et al. Intematienal prafiles of health care systerns [Internet]. New York: The Commomwealth Fund; 2011 (3],
PCP primary care physician; PC, primary care; P4P pay for performance; FFS, fee for service; MA, not available.

*PC scores by Starfield (1988 indicata the strength of PC of each countries (score rangs 0-2) [4).

“From Bourguell, et al. QES 2007,127:18 [6].

0|7z, o| &Y. Yxto|lg mEZEur & HIHM|A. chEte|Ate 2| X| 2013;56(10):866-880

1.2.2. Primary care system

OECD defines primary care as care for non-emergency care, care for chronic condition and gate keeping
for the secondary care, and most of OECD countries have a well-developed primary care sector (OECD,
2018[27]). A well-functioning primary care can effectively respond to a significant number of health care
demands, prevent avoidable hospital admission, and contribute to reducing unnecessary health care
expenditure and improving outcomes (Ock et al,, 2014[28]).

In Korea RUEICEERBIERVERER ELELERE TN ERREIERSSEN, for example a General Practitioners or

Family Doctors sector, as seen in many OECD countries (OECD, 2012[29]). However, patients have
access to any specialty clinic in community and general hospital in Korea, and are able to receive the
first consultation without a referral letter, except at tertiary hospitals managed by the Korean
Government. This free access results in high frequency of medical consultation: in Korea the rate of
doctor consultation was 16.6 times a year, compared 1o the OECD average of 6.8 in 2017; the number of
consultations in Kerea had increased from 10.6 in 2000 (QECD, 2019[1]). Patients can also receive
primary-level care at public health care centres managed by the local government, staffed by family
medicine doctors or other specialists. In terms of medical facilities 90% are private, while Health
Centres are public, and studies suggest that elderly people and low-income groups tend to use public
health centre more (Sung et al., 2010[30]).

The population in Korea is currently young, compared to other OECD countries, but is aging rapidly
(QECD, 2017[31]), which will can be expected to increase the burden of chronic diseases. Regular

preventive care, and ongoing disease management, are necessary to prevent worsening its conditions
or the development of complications.

Such medical management can be provided at primary care, but traditionally Korea has focused on
hospital care rather than primary care. At present, the primary care sector is relatively under-developed,

and there are also relatively weak incentives to provide preventive services in primary care-equivalent . .
settings, given the fee schedule. Indeed, hospital beds in Korea increased between 2000 and 2017, ata OECD (2020): OECD RE’V/E’WS Of PUb//C

time when other OECD countries decreased the number of hospital beds, shifting focus instead to Health: Korea: A Healthier TOmO/’/‘OVV, OECD
outpatient settings (see Figure 1.16). Furthermore, the number of avoidable hospital admissions in H H H H
Korea for chronic obstructive pulmonary disease (COPD), asthma, and uncontrolled diabetes - Reylews Of PUbIIC Health’ OECD PUbIIShmg’
disorders which can be effectively controlled in the primary care sector — were all above the OECD Pa rs, https.//d0|.orq/1 01 787/b82 b7063‘en-

average in 2017, although these admissions have been falling (Lee et al., 2016[32]; OECD, 2019[1])




S £ “3rf 743 0|= £ ¢lof---HA
NS oR ME Hel”

2 E™ 0120|2374 4y 74, 2712 0|

2 (A E A

Routine vaccinations (2) Good R i A L SoR e Bt Sl 820 16
Safe prescribing in primary care (3) Average “BE oluel FHS FN0 £1 +ETY [W WAL
©9 @ o
People-centredness of ambulatory care (3) Poor = Lk
2023.01.02 cHSHA W+ — 8=
Avoidable hospital admissions (3) Average | 4% En SHuEAe
Diabetes care (2) Poor
Mortality following acute myocardial infarction (2)  Poor
Mortality following ischaemic stroke (2) Good =
Hip and knee surgery (3) N.A.
Safe acute care — surgical complications and N.A.
obstetric trauma (3)
Safe acute care — workplace culture and patient N.A.
experiences (3)
. ) digu=e) vleis olhAes £
Care for people with mental health disorders (4) Poor x¥, 2§, 9739 AHE o o Jsvich
Breast cancer care (3) Good LS ° 0505 7 0929 4

https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
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General public’s perspectives on medical doctors and
local clinics in South Korea
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Abstract

As patients in South Korea play the main role in choosing healthcare providers, understanding their attitudes and beliefs
toward medical institutions is essential. This study evaluated the public’s perspectives on doctors and local clinics. A face-to-face
interview survey was conducted with 1000 participants who represent the South Korean adult population. The questionnaire
consisted of four demains: Personal information; trust level for nine professionals, including doctors; healthcare utilization
behavior and attitudes regarding local clinics; and assessment of local clinics. The trust level of the doctor was highest (3.16 out
of 4) among nine professianals. 85.3% of the participants frequently visited local clinics because of accessibility. The main
reason for visiting hospitals over local clinics was the belief that doctors employed at hospitals would be better qualified. People
were generally satisfied with the service of local clinics but wanted more facilities and equipment. Among six attributes of
primary care, “first contact” and “accessibility” got higher scores in importance and current performance. Lastly, the

[EEIERISIE LR RUEY improving the quality of doctors was most important for the reinforcement of primary care. [ZiGhS

to consider public opinion should be made before establishing healthcare policies for primary care.
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Evidence of a Broken Healthcare Delivery System in Korea:
Unnecessary Hospital Outpatient Utilization among Patients
with a Single Chronic Disease Without Complications

Jin Yong Lee, Min-Woo Jo,!
Weon-Seob Yoo,” Hyun Joo Kim,*

=

4,593

(15.4%)

SHA MM 2 7)o

Table 1. Estimated number and percentages of unnecessary hospital outpatien: utilzation by CCl and medical institution ypes

29,768
(100%)

AT 01912, M2TH)

ZI4 ¥ 79.8%

and Sang Jun Eun® Chronic disease Hospitals' subtotll ~ Tertary hospitel

General hospital

Hospital

Clinic

Total

cor Palug!

public Helth Medial Senie,Seoul Natinal groups No! Coumn%  No. Comn%  No. Colmn%  No. Comn%  No. Coumn%  No. Column%
‘enter, Seoul;

’uu‘wagm”mmmmgm\‘mn;Unm‘mw HIN Sm 3860 1000 882 1000 187 1000 1302 1000 16684 1000 20544 1000 <0001
e s e e 0 3261 845 765 868 147 852 1068 820 1418 €50 17447 89
Uty D Dt f e »1 509 155 117 132 240 148 24180 2498 150 3007 154
ik sopaimtmim i | Sm 469 1000 {15 1000 170 1000 1841000 2082 1000 2551 1000  <(0.00f
Chungnam Natonal University Schoolof Medicine, 0 438 934 104 904 158 928 176 %9 1915 90 2353 923
Do fore T T TS 1 72 8 4 187 80 19717
Recied:7 A 2014 HL Sm 157 1000 592 1000 620 1000 351000 3404 1000 4931 1000 <0001
HERER 0 1310 88 506 855 52 858 d2 %4 28 B2 412 80
Ao Comesondece: 21 A7 142 8 145 8 142 8138 573 168 70 160

Song JunEun, MD

Degatment o Prevertie Medice, Cungnam Ntoral
UniverstyScool f e 265 Mohwa-, g g1,

“In the case of the chronic disease group including DM, the DM score was excluded from the CCl calculaton; fUnit of number is *,000 visits; *Pvaluss were calculzted with

D 201747, lores chi-square test for the trand between the CCl (0 and = 1) and medical insfitution types (fertiary hospftal, general hospital, hospital, and clinic). HTN, hypertension; DM, diabstes

Tel: 48242-80-4262,Fax. +8242-503-1561
Emal: gl Genuzcks

mellitus; HL, hyperlipidemia; CCl, Charlson comorbdity index
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& Quallty rating for USC (SOUth Korea): 0.44 +/- 0.50 Figure 2: Association between quality rating and characteristics of respondents’ usual source of care, by country
The outcome is a binary variable that captures whether or not the respondent rates usual source of care quality as very good or excellent. Control variables include
Croke K et a | Prima ry hea|th care in practice: usual source Of care a nd hea|th system performance across gel?derf survey mode, urban or rural location, secondary educartionr(o or 1), age categories (seven), income cgtegcries (three), health insurance (0 or 1), patient
. activation (0 or 1), and self-reported good health (0 or 1). Vertical lines are placed where OR=1. OR=0dds ratio.
14 countries. The Lancet Global Health Volume 12 Issue 1 Pages e134-e144 (January 2024) DOI: 10.1016/S2214-
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Figure 3: Assaciations between usual source of care and preventive care or screenings Figure 4: Usual source of care and ather factors associated with health system confidence, endorsement, and health security
ORs for associations between any vsual source of care (Yes=1) and receipt of various preventive services and screenings. The outcome variables are whether or not the ORs for associations between USC (Yes=1) and measures of health system confidence, endorsement, and security. Control variables include gender, survey mode,
respandent has received a given screening or service. Control variables include gender, survey mode, urban or rural, secondary education (0 or 1), age categories urban or rural, secondary education (0 or 1), age categories (seven), income categories (three), health insurance (0 or 1), patient activation (0 or 1), and self-reported
(seven), income categories (three), health insurance (0 or 1), patient activation (0 or 1), and self-reported good health (0 or 1). Vertical lines are placed where OR=1. good health (0 or 1). Vertical lines are placed where OR=1. OR=odds ratio. USC=usual source of care.
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me Eigher’\hevel lpf C?nl\'jlinuitygf ICarczl, Corebral Infarcti The Higher Level of Continuity of Care,
e Lower Mortality of Myocardial and Cerebral Infarctions; i
and The Lower Cardiovascular Mortality and Incidence. The Lower Health Expenditure.

able 4. Hea are Utilization and Costs evel of Continuity of Care (N =47,
Table 4. Health C Utilizat d Costs by Level of Continuity of C N = 47,433
Table 2. Risk of Death and Cardiovascular Endpoints by Level of Continuity of Care (N = 47,433)
N ) — Most Frequent Modified, Modified Continuity of Care
Most Frequent Modified, Modified Continuity of Care & et :
Provider Continuity Continuity Index Index Provider Continuity Continuity Index Index
iy Roove Below Rhove Below Roove Below Above Below Above Below Above Below
nopoint Median Median Median Median Median Median Characteristic Median Median Median Median Median Median
Al cause martality
No. of deaths (deaths per 1,000 py) 1,340 (11.5) 1,787 (15.4) 1,296 (113) 1,831 (15.5) 1,345 (11.6) 1,782 (15.4) Health care utilization, adjusted
Crude HR (95% CI) 100 (Ref) 133 (1.24143) 100 (Ref)y 137 (1.28-147)  1.00 (Ref) 133 (1.24-1.43) mean?
(Nlu\maﬂa‘blc—adjusiuc HR® (95% CI) 100 (Ref) 113 (1.05-1.21) 100 (Ref) 113 (1.05-1.21)  1.00 (Ref)  1.12 (1.04-1.21) Total inpatient days (2005-2010) 7.4 (0.4) 11.4 0.4) 7.4 (04) 11.4 (0.4) 7.4(0.4) 114 0.4)
arciovascular mortalty
No.of desths et per 1000py) 321 @8 49443 29008  S6@d 32128 49463 Difference (95% C) 40 (2:85.2) 40 (2.8-5.2) 40(29-5.2)
Crude HR (95% C) T00Re) 154 (134177)  100(Re) 167 (14519  100(Reh) 154 (1344.77) Total outpatient days (2005-2010) 225(0.2) 25.4(0.2) 22102 25.8(0.2) 225 (0.2) 25.4(0.2)
vgj:‘:l;?::bs‘:ujﬁ:;ri (95% 1) 1,00 (Ref)  1.30 (1.12-1.50) 1.00 (Ref) 140 (1.21-1.62)  1.00 (Ref)  1.30 (1.13-1.50) Difference (95% Ci) 29 (233.4) 37(31-4.2) 20 (2335
No.of deaths Geaths per 1000y)  1019(88)  1293(1L)  997(87)  1315(112) 102488  1.288(11) Health care costs, 2005-2010, $ (US)
Crude HR (95% C) 100 (Ref) 127 (L7138 100 (Ref) 1.28(118139) 100 (Re)  1.26 (116:137) Total inpatient cost, adjusted mean® (SE) ~ 853.7 (31.7) 12945 (316) 8447 (32.3) 12971 (31.7) 8515 (31.7) 1297.3 (31.6)
Mulivarisble-adjusted HRY 95% C) 100 (Ref) 107 (099-1.17)  100(Ref) 105 (096114) 100 (Ref) 1,07 (098-1.16)
Myocardial nfarcion” Difference (95% Cl) 440.9 (352.6-529.2) 452.4 (362.3-542.5) 4457 (357.5-534.0)
W f e s 144(1.2) 22 20) 147 (13) 229(1.9) 144012 2220 Source: Shin DW. Cho J Yang HK. Park JH Total outpatient cost, adjusted mean® (SE)  457.5 (17.7)  574.6 (17.6)  446.5(18.0) 583.6 (17.7)  456.1 (17.7)  576.1 (17.6)
cvents per 1,000 py) . )
Crude HR (95% C) 100(Rel) 161 (131198 100 (Ref) 151(12-186)  100(Re) 162 (1311.99) X ! ! | ! Difference (95% Cl) 117.0 (67.7-166.3) 136.7 (86.5-187.0) 119.7 (70.5-169.0)
Mulivaibleaciused W 5% C) 100l 137 (27199 Looe) 1siazzien oo 1wezsiss | Lee H, Kim H, Oh J, Hwang S, Cho B, Total cost, adjusted mean® (SE) 13111 (38.0)  1860.2 (37.9) 12913 (38.6) 1880.6 (38.0) 13077 (37.9) 18734 (37.9)
Ceretral infarc L .
. of e s e 208 esE0) @208  3E0 4708 s8E0) Guallar E. Impact of continuity of care on Diffexence (95% Cl) 5579 452.3-663:5) 7891 481:4-696.9) 765.5:459.8-671.2)
events per 1,000 py) X K .
Crude HR (95% CI) 100 (Ref) 150 (141180) 100 (Ref) 158 (140-1.78)  1.00 (Ref)  1.60 (1.41-1.80) mortahty and health care costs: a nationwide €l = confidence interval; SE = standard error. $1 (US) = %1,100 (Korean won), as of 2012.
Multivariable-adjusted HR* (95% Cl) 1.00 (Ref) 143 (1.27-162)  1.00 (Ref) 143 (1.26-1.63)  1.00 (Ref) 1.4 (1.27-1.63) . Note: All P values comparing above to below median utilization and cost parameters <0.001.
Cerebrl hemonhage” cohort study in Korea. Ann Fam Med. 2014
No. of incident events (incident 1410.2) 184 (1.6) 136 (1.2) 189 (16) (1.2 184 (16) . Multivariable adjustments included age, sex, income level (quartile), Charlson comorbidity index, number of visits during the first 2 years, and residential area (for
cvents per 1,000 py) - - - - - detail
Crude HR (95% CI) 1.00 (Ref) 130 (1.051.62)  1.00(Ref) 135(1.08-1.68)  1.00 (Ref)y  1.31(1.05-1.63) NOV DeC,12(6)534 41 N d0|. etalises text
Miltarisbleadisied HEC 055 ) 100 () 119005149 10012000005 100 100sse) | 10.1370/afm.1685. PMID: 25384815:

- - - - ’ . . . . . .
ooy el 8=l s ~punencyen = e e PMCID: PMC4226774 Source: Shin DW et al. Impact of continuity of care on mortality and health care costs: a nationwide cohort
 Molivariableacusments inclded age, s, icoe, harson comorbidtyindex, umber ofvsis during the s 2 yers, and resientlarea (for detl,see i : . :
> Exlucing hose who Seveoped the indicated utcome chring the s 2 yeursafe hagnos, study in Korea. Ann Fam Med. 2014 Nov-Dec;12(6):534-41
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Events that change
public perception
and indicate a

Political Stream
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Electoral change or
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opinion opens a

policy window

Policy Stream

A policy has been
identified that can
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Qo] LOlo|FH| &% 5! 0] Annual growth in health expenditure per capita, 2008 to 2018
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Lol o|2 2} QQAH|A O] & AlEH Trends in long-term care beds in institutions and hospitals, 2005-15

Change in LTC beds per 1 000 population aged 65 and over, 2005-2015
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Current characteristics of Korean healthcare
system for elderly people

* Acute disease » Chronic disease

* Disease oriented » Function oriented
* Fragmented care » Integrated care

* Treatment, Cure » Prevention, Care
* Hospital » Community
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Diseases and Medications : Effect of Multimorbidity

Cognitive Impairment
Osteoarthntls

Bleedi L
PUD 1
Atrial '/
i fibrillation :

Drug A (NSAID)
(Glaps / /

Drug B

(ACE 1) Drug E

(Anti- depressant)

Chronic Kidney
Disease

Hypertension  pag

Forman et al. JACC 2018
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Proportion with Indicated

Number of Conditions

50%
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10%
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Forman et al. JACC 2018
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Prevalence of Multimorbidity by Age

0-1 2-3 4-5 6+
Number of Comorbidities
Age, years W <65 W 65-74 m75-84 W 85+



Treating Multimorbidity in Older Adults with Cardiovascular Disease (CVD)

CVD

Current separate disciplinary approach:

« Focus on dominant cardiac issue; non-cardiac
comorbid diseases are separate and secondary

« Limited integration across or between conditions
» Lack of standardized approach
« Treatment provided by separate specialists,

primary care physician, and care extenders

Forman, D.E. et al. J Am Coll Cardiol. 2018;71(19):2149-61.

\“ @
Recommended multidisciplinary approach:

«» Focus on identifying preferences and goals
and providing preference-sensitive options

« Integration between conditions and specialties
» Overall integrated care plan

« Treatment provided by multidisciplinary team;
linked electronic health records

N I C National Institute for
Health and Care Excellence

Taking a Multimorbidity
approach

How the
person’s health

treatments
interact and
affect this

/7

Improving
coordination of
services

The person’s needs,
treatment preferences,
health priorities,
whanau, lifestyle and

goals l

conditions and — Improving
quality of life

MINISTRY OF
HEALTH
Benefits and
risks of
following

’ single disease
guidelines
\ Opportunities to

reduce treatment
burden, adverse
events, unplanned
care

Moedified from National Institute of Clinical Excellence multimorbidity guidelines 2016

]

guideline

Multimorbidity: clinical
assessment and management

NICE guideline
Published: 21 September 2016
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Rheumatolo

1.6 Delivering an approach to care that takes
account of multimorbidity

® Discussing the purpose of an approach to care
that takes account of multimorbidity

® Establishing disease and treatment burden

® Establishing patient goals, values and priorities

@® Reviewing medicines and other treatments

® Agreeing the individualised management plan
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Resiliency ( ( Resiliency %% Resiliency Poor
Outcomes
Robust adaptive capacity Weak adaplive capacity Poor adaptive capacily

and resiliency to stressors and resiliency to stressors and resiliency to stressors

Ethun CG, et al. Frailty and cancer, CA Cancer J Clin 2017



Lo}, 4 2|3 QI Interaction of Aging & Hospitalization

1 Physiologic Change Hospital environment

Domains of the Changes in Discrepancy in energy Homeostatic Fre——
aging phenotype | body composition | production/utilization dysregulation | Meurodegeneration Muscle strquth L |mm0b|lllzat|0n
Bone density ¥ Isolation
e pEDIEY, Vasomotor instability Tethering
reduced functional A 9 o g
reserve, reduced healing Sensory impairment Lost glass, hearing aids
capacity, unstable health, ) Urinary incontinence Inaccessibility of fluid
Frail skin Shearing force

failure to thrive \Eity/
' v Y 1

Gait Disease Decubi
Geriatric syndromes disorders/ susceptibility ET"' itus Delirium
falls Comorbidity ulcers

' v Fall v Syncope
v" Delirium v Malnutrition
v Pressure sore v" Deconditioning

Urinary Sleep Cognitive
incontinence disorders impairment

Anorexia/

malnutrition Disability

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo 1: Harrison's
Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Hospitalization-Associated Disability Hospital- Acquired Conditions

- - -
Preillness determinants of functional reserve (vulnerability and capacity to recover) Dec' l n es l n H os p Ita I-
Age Geriatric syndromes Acquired conditions

Poor mobility (falls, incontinence) L seviceg.,,

Cognitive function Social functioning & y = . . . ",
ADLs and IADLs Depression : gHR N National efforts to reduce hospital-acquired conditions such
i C £ P
Agency for Healthcare as adverse drug events and injuries from falls helped prevent
Severity of acute illness U,

AT

Research and Quality 20,700 deaths and saved $7.7 billion between 2014 and 2017.

Hospitalization factors
. Environment Enforced dependence
Risks for Restricted mobility Polypharmacy & Totals
disability Undernutrition Little encouragement of independence m
Posthospitalization factors
Environment
Resources Adverse Clostridioides Obstetric Surgical | Ventilator- | Venous
i Drug difficile Adverse Pressure Site Associated | Thrombo- All Other
gﬁz&uﬂlziiﬁgﬁ Events cAuTI* CLABSI+ | Infections Falls Events Ulcers Infections | Pneumonias | embolisms HACs
planning
I I 1 8%
Functional level Acute illness onset Hospitalization Discharge .28%
Preiliness . A . \ . N
. l_\l_ew H Recovery . l_\l_ew H Recovery l_\l_ew i Recovery
Loss of disability2 : disability2 : disability? :
independent-| ! - ! - Y - *CAUTI - Catheter-Associated Urinary Tract Infections
functioning +CLABSI - Central Line-Associated Bloodstream Infections.
*The percent change numbers are compared to the 2014 measured baseline for HACs.

. Source: AHRQ National Scorecard on Hospital-Acquired Conditions Final Results for 2014-2017
Covinsky et al, JAMA 2011 plakAca



4Ms Framework of an Age-Friendly Health System

What Matters

Know and align care with each older adult’s
specific health outcome goals and care
preferences including, but not limited to,
end-of-life care, and across settings of care.

Mobili Medication
obility 4M Medication If medication is necessary, use Age-Friendly
S medication that does not interfere with What

Mentation across settings of care.

Framework C. Matters to the older adult, Mobility, or
«©

Mentation
Prevent, identify, treat, and manage
Mentation dementia, depression, and delirium across
. settings of care.

Mobility

renary @ NG

Age Frlendly Ensure that older adults move safely every
Health Systems day in order to maintain function and do
What Matters.

or Healthcare
ciation (AHA)

Comorbid conditions and disease severity
Medication review
Nutritional status

Basic activities of daily living (ADL)

Instrumental activities of daily living (IADL)
Activity/exercise status, gait & balance, falls risk

Psychological

2500 Mental status (cognitive) testin:
2000 Mood/depression testi

2000 1769
1500 e | Social |
115311091145
1000 714 Informal support needs and assets
“sliuaiil
N1

02011201220132014201520162017

Case

Care resource eligibility/financial assessment
Home safety, transportation and telehealth
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Pre-admission
screening questionnaire

Concerns? No

completed

v

Cognition

Delirium:

- Confusion assessment
method (CAM

- CAGE

- Glasgow coma scale
(GCS)

Mood:

- Geriatric depression
scale (GDS) fover 65]

- Patient health
questionnaire-9 (PHQ-9)

Cognitive impairment:

- Mini cog (includes clock
drawing)

- KATZ

Yes for cognition

Yes for medications

Yes for pain

fes
for
mobility

Yes for bowel/bladder

Yes for nutrition/hydration

Medications

- Adverse drug event tool
(3 outof 4 positive
screening questions
for medications:
notify MRP for risk of
adverse drug events)

- Best possible
medication history

fedRec.

- OPQRSTUV
-0~10 numeric.

- Faces pain scale

Mobility
Huirtionhydration Bowel/bladder

- Fallginiory Nutritionvhydration Bowelbladder
mf‘hg‘t - Swallowing - Bristol stool chart
Mobilit screening tool - Further assessment

v - Malnutrition

pasessmed screening tool
algorithms

- Pain AD (for people

Pain

rating scale

with moderate to
severe dementia)

assessment

care
Ty and discharge plan
assessmen

(by specialty areas or

professions)

Further

needed?
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Ag i ng i n p I ace INTRODUCTION

e “Agingin place” is defined as “the ability to live in one's own home and BENEFITS OF AGING IN PLACE
community safely, independently, and comfortably, regardless of age,
income, or ability level” (American Planning Association and the

Government i Elders
National Association of County and City Health Officials, 2009). :

»;é?i?‘{% Maintain sense of
gy ¢ %
e In other words, aging in place is providing the necessary resources for LZ\&‘J’E };T reduce-expenses ARy
older adults to remain in their own homes and communities. ? intimate knowledge of
A anvironment
. . _ . - S B cduce strain on
e This is desirable for individuals as they prefer to spend their remaining - - connection to social

Bl B health-care system
years at home as long as possible because it offers greater A

independence, autonomy, and social network (Wiles et al., 2012).

support networks




Home Care Visit in Japan (TEE &)

Hebrew @ HARVARD MEDICAL SCHOOL
SeniorLife | W AFrLATE

Q Centér Communities of Brookline

omh—n.hawmionum
O ' NewBridge on the Charles
© Hebrew Rehabilitation Center at NewBridge

© Simon C. Fireman Community
© Orchard cove

Services v Locations v About Us v

Our Locations

Hebrew Rehabilitation Center

© Boston, MA - (617) 363-8000
N Health Care Services

Inpatient and outpatient senior care in Boston.

Hebrew ‘ @ HARVARD MEDICAL SCHOOL

SeniorLife ATFIATE Services

Not sure where to start? Heatth Care > Programs >

» Long-Term Chronic Care » Memory Loss and Dementia
Contact a Hebrew SeniorLife Advisor
» Post-Acute Rehabilitative Care » Intergenerational Programs

%, 617-982-1349 » Outpatient Care

= Email Us

» Expressive Art Therapies
» In-Home Care » Russian Bilingual Program
» Hospice Care » Spiritual Care Programs

» Wellness Coaching

Senior Living >

» Palliative Care Programs
» Independent Living

» Assisted Living

Locations v About Us v

Senior Care Professionals >
» Administration

» Medical Team
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Community-based Integrated Care System

+ Real-time sharing between different professions
of information on elderly

+ Use of data held by local governmentin the
provision of in-home care

« Efficient delivery of care services and workload

Facilities

@ém
o B

IoT: Internet of Things

Delails of elderly people mm
support '

reduction

Outcalls

Local residents,
remote family

Local community,
distant locations

Local government

* A service that provides access to cloud services from local government business systems on the Local Government Wide Area Network (LGWAN)
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Humanity’s Journey on Earth
Human Population Size and Global Temperature from 500,000 Years BP Until 2100

A1) mﬁ; m_—

PLEISTOCENE FLESTOCENE < howocene
Human Civilisation
400,000 200,000 20,000 10,000

YEARS BEFORE PRESENT
Planetary Health Check Report 2024

HOLOCENE ANTHROPOCENE

1850 1900 1950 2000 2050 2100

YEAR

A Temperature (°C})

Human Population (B)



Changing planet, The Great Acceleration

Socio-economic trends Earth system trends

Real GDP

International Geosphere-Biosphere Programme (IGBP) 5

e
Stockholm | g0 401

Resilience Centre | University

Home / Research / Planetary boundaries

Nature(2009) Science(2015)

Planetary boundaries

Sci Adv(2023)

2009 2015

7 boundaries assessed,
3 crossed

7 boundaries assessed,
4 crossed

9 boundaries assessed,
6 crossed

CO: concentration [ppm]

&X|
NN

o}

Climate change’s control variables

Atmospheric CO, concentration

The Rise of CO,

440

400

Mauna Loa Station Global Average

280 Baseline

1960 1970 1980 1990 2000 2010 2023

Year

Planetary Health Check Report 2024
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Total Anthropogenic Radiative
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Emission of non-C0; GHGs and Aerosols

Fossil Fuel Burnlng (non-fossil fuel related pathways), Albedo Change

Key drivers of
climate change

v v

Disturbance of the

Enerqy Balance
(multiple pathways)

Total Radiative Forcing
(top of atmosphere)

€0,

Concentration All other
i PB Systems
bt and Processes
Absorption of Emitted
Longwave Radiation

Planetary Health Check Report 2024
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(Myers SS. Lancet. 2017)

Climate change
Changes in mean climatic conditions and
increased variabiliy (including extreme
weather events and heat waves)

-

Other systemic environmental
changes acting and interacting

with climate d@ /

Pathways from

H Primary environmental Direct
climate change and social impacts health impacts
v

Loss of jobs, Injury, death,

to health RN N

traumatic

Glacier loss, Altered Reduced Ecosystem | [ Property Tourismand | [ Infrastructure stress, and

sea-levelrise | | surfacewater | | food yields damage loss recreation damage disease risk

outcomes l l

Shortages, | Freshwater Food Microbial Physical
price availability prices and ecology (host hazards, risk
changes availability animals, vectors, of death
pathogen
multiplication)

life-course mental health
adult health)

Conflicts, Relocation of
displacements people 12

Hygiene, Nutrition, Community Infectious Depression
food safety child devel- and family disease Indirect after event
opment (and morale, risks health impacts

problems

Frumkin H et al.(2019).Annu Rev Public Health




Health impacts from climate-related extremes

e

Extreme temperature (heat)

1960 1965 1970 1975 1980 1985 1990 1985 2000 2005 2010 2015 2020 All: 10420

of deaths

2211379

205 161 792
5062 354823
4003 948 206
436 2844
3679044

WHO(2021). Checklists to assess vulnerabilities in health care facilities in the context of climate change.

Temperature and all mortality
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Gasparrini A et al.(2015).The Lancet;386(9991):369-375
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of
affected persons

2711992494

4924534
3811 794456
1175 687 864

6973 005

7711372353

Attributable
Risk %

For non-optimum
temperature total
7.71%(7.43-7.91)

Cold, 7.29%(7.02-7.49)
Heat, 0.42%(0.39-0.44)

For extreme cold and
hot, 0.86%(0.84-0.87)

A Hightempersture

At
-

=
o

Temperature and all mortality

SUIeap JO 1RGNN

Seoul, South Korea

600
400
200

Gasparrini A et al.(2015).The Lancet;386(9991):369-375

Temperature and burden of diseases

rbutable DALYsper 100000
a

D161t0281

S2t0<01 I 50010 <680
10161 MW 6801512

B Lowtemperature

BurkartK et al.(2021).The Lancet;398(10301):685-697

* Response curve between daily mean
temperature and mortality
* Internal cause : J-shape

» External cause : monotonic increase

* PAF(%)
* To non-optimal temperature,
1.2%(1.1-1.4)~4.7%(4.3-5.1)
* Cold, 3.4%~4.3%
* Heat, 0.4%

« Attributed no. of death

* Globally, to non-optimal temperature,
1.69 million (1.52-1.83) deaths

- ERAb5reanalysis dataset, 176 cause of death, 23
mean temperature zones

- 64.9 million deaths in 9 countries between
1980.1.1 and 2016.12.31
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Drives range shifts for
reservoir species

Affects transmission and
susceptibility

Affects the geographical range
of vectors
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Health care

Demographic change
Population growth and
land use

Urbanization

Baker R et al. Nature Reviews Microbiology

Ageing
2022;20:193-205

Improved global
surveillance

Increased contact with
reservoir species

Depends on species

Imunosenescence affects
spillover risk

Vaccination affects
dynamics

Population numbers affect
evolution, birth rates affect
dynamics

Density affects contact rate

Ageing population increases
transmission

Air transit and high-speed rail
affect pace and range of spread

Improved care reduces burden

Larger population travelling

Urban population more
connected

Possible larger burden
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* Increase the risk of exacerbation in patients with cancer, diabetes, and CVD

 Via disruption of transport, weakened health systems including drug supply chains, loss
of powers, and evacuation of people

7|2 B2 Qlot HE [ /0l == 57t

* Heat stress associates with increase in mortality, in emergency presentation,
hospital admission for CVD, respiratory, and renal diseases
« Orvia sleep disturbance, reduction of physical activity

* Rising sea levels can lead to saline intrusion of groundwater in coastal areas =
increase of salt intake in drinking water

. Indcrtaase risk of preeclampsia and hypertension in pregnancy, risk of BP increase in
adults

< 7|= HiotE LY HF-BL B2 E S NCD 1 S7t

Fumkin H et al.(2019).Annu Rev Public Health 21
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Barraclough K et al.(2017). Kidney Int;92(3):526-530 23

Cancer
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Water Pollution

Nogueira LM et al.(2020). CA Caner J Clin;70:239-244

A Y

cEgo2 olof MK BE UL, 225 U
ELIETN
CSHIIB OIS, 22 EI AN 3 A
EoAFojot 2 HAI Y RE 57
. Q27|7t0| 7S, 40 45, nRoE
ol 29 225, XM E 57

« 7|3 wste BAE FHE £, 0|7},
ZS, 87 13, YA 2 21 57t

- HAS U B3 27t0| 0f2I0[0t F RIS
L ED;

Palinkas LA et al.(2020).Curr Opin Psych ;32:12-16

Sun and Heat
Exposure

Food Quality

22

Framework showing putative causal pathways linking
climate change and mental health

Local cultural, economic, social, developmental and environmental context
i |

CLIMATE CHANGE-RELATED DISASTERS ==
(SPECIFIC ACUTE, SUB-ACUTE AND CHRONIC EVENTS)

Damage to landscape Direct (smoke, burns, Trauma,
and agriculture heat) Solastalgia
Indirect (food supply)

PHYSICAL HEALTH

Causal, reciprocal
relationship

COMMUNITIES

Economic, social
demographic impacts

Loss of livelihoods,
poverty, isolation,
alienation, grief,
bereavement, displacement

MENTAL HEALTH
Acute/chronic
High/low prevalence

Berry HL et al.(2010).Int J Pub Health:55:123-132
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McMichael C.(2023).Annu Rev Public Health;44:171-91.

POTENTIAL DRIVERS OF MOBILITY
DIFFERENT TYPES OF MOBILITY

EXAMPLES OF HEALTH OUTCOMES
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£ HAZARD TYPES %
E Landslide, erosion, 3
flooding, drought, =
extreme heat, hurricane,
rain/water insecurity,
saltwater intrusion,
multiple climatic risks
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ERIERE TR 2

KT 2=tz eIet A X =85 &=t

Past (1960-2010)

Germany » - us  Brazil #— Indonesia
UK 7| © Japan [T India
France 11| « China t« Nigeria

1

T

Change in In(GDP per capita)
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-0.2

Global distribution of temperature observations
coxneeeniilh ‘-_4

Global astribtion of popuiation T [I

Global distribution of GDP L
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Annual average temperature (*C)

Burke M et al. Nature. 2015 Nov;527(7577):235-9. Figure 2-a & 5-c.

Future (~ 2100)
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R Share of
Income Group income (USD) CO? ‘
Emissions
Top 1% $310K 15%
Next 9% $90K 34%
Middle 40% $16K 43%
Bottom 50% $2K 8%
https://www.visL st.com/co2-emissions-by-income/

i SHARE OF 2019
INCOME GROUP CO: EMISSIONS

The bottom 50% represents
3.9B people, while the top
1% equals 80M.

=2/t HEE0| {2 77t= 7|2 Halof o F<

Vulnerability of population & per capita emissions per country in 2019 et

high 100

%04

vulnerability per capita by global
indices INFORM and WRI (2019)

Relative average national

a—
i Vulnerability

Vulnerability assessed on national data.
Vulnerability differs between and within countries
and is exacerbated by inequity and marginalisation.

20 0 7 80

/1 2019 emissions per capita of 180 nations in tons of €O,

IPCC ARG SYR(2023). Fig2.3-b.
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Key 3 areas

Addressing the wide
range of health
impacts of

climate change

WHO(2021)

HAAA

Health system
capacity

Above
average

Strengthening the
climate resilience
and decarbonisation
of health systems
and facilities

Shock

Climate-
resilient and
sustainable

health

Promoting the heaith
co-benefits of climate
change mitigation in
other sectors

Bl O| 3| &

- |

Health system
resilience

Transform

Recover better
than before

Normal

Acceptable

Below
average

: Performance

Recover to
pre-event state

Recover but worse
than before

Collapse

WHO(2023)
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COP 26 Health Initiatives

Climate resilient
health systems

conduct climate change and health
vulnerabhility and adaptation [V&A)
assessment

develop a Health National Adaptation
Plan (HNAP)

facilitate access to climate change
funding for health

WHO(2023)
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WHO(2023)

Sustainable low carbon
health systems

~

®’ set a target date by which to achieve
health system net zero emissions
(high ambition/high emitters)

deliver a baseline assessment of GHG
emissions of the health system

@’ develop an action plan to develop
sustainable low carbon health system
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5% of
global

emissions

Scope 2
(Indirect, purchased
energy)

Reduced energy use by
heaith workforce
actions

Water heating and
cooling 7% GHE
emissions

Electricity needs; Space
heating and cooling

Reduced energy from
energy efficient
technologies and
products; Electrification
of transport fleet

t

Carhon footprint of Health Facilities: Bottom-up assessments and interventions

WHO(2023)
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transformative

leadership and
governance Climate-smart

health workforce

Climate-related
emergency
preparedness
and management

Assessments of
climate and health
risks and GH6
emissions

Building blocks of

health systems
/‘\
Integrated risks
monitoring, early
warning, and GHB
emissions tracking
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Climate-informed
health programmes
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Management of

environmental
determinants of
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climate research
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27t oM He| SINHS Hi = 7HH| D 2[E Bl =

NHS emissions categories

Delivery of care Personal travel Supply chain

Commissioned

« Onesite fossil fuel use
+ Anaesthetic gases

Seope’L e NHS fleet and leased

) vehicles

T

_S Scope2 | -Purchased electricity

S

Q « Water and waste = Staff commute « Pharmaceuticals and - Commissioned

g « Metered dose inhalers chemicals health services

o - Business travel » Medical equipment
Scope 3

+ Non-medical equipment
+ Business services
+ Food and catering

« Other procurement
*Not normally

considered within the
Greenhouse Gas
Protocol.

« Patient travel
= Visitor travel

Non-Protocol*

24% 18% 62%

Tennison |, et al. Lancet Planet Health. 2021 Feb;5(2):e84-e92

4%

Total 25 MgtCo2 eq (2019)
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NHS Position
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+ 20084, Y= 7|= 0] 2k NHS O Sustainability Department &4
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England

Delivering a ‘Net Zero’
National Health Service

Net-zero NHS
- F3 ZIFEE T HAEEO| 40%, T EAHIEZO| 4% KX
+ 2040 EIAFEUFHEE WML MA EZEQ 7|2 A2
+ 2020, Delivering a ‘Net Zero' NHS service 20| TTHX ZEW HA|
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Tennison |, et al. Health care's response to climate change: a carbon footprint assessment of the NHS in
England. Lancet Planet Health. 2021 Feb;5(2):e84-e92. doi: 10.1016/52542-5196(20)30271-0
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Tennison |, et al. Lancet Planet Health. 2021 Feb;5(2):e84-e92
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Personal travel

1 Visitor travel

[ Patient travel

1 5taffcommute

Supply chain

B Other procurement

B Food and catering

[ Business services

I Naor-medical equipment

[ Medical equipment

[ Pharmaceuticals and chemicals
Commissioned

3 Commissioned health saraces
Dalivery of care

B Anaesthetic gases and Dl
I Fieet and business travel

[ Water and waste

[ Building enargy
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* 2022, OHF|7tA AFE & X2 2014'H O|F 13,500 > 3,000 tCO,eq
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conditions/environmental-stewardship/the-road-to-carbon-neutral 49
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Harvard Medical

School
As of 2022, HMS
has achieved a
32% reduction in
emissions from
the FY2006
baseline year.

2022 Sustainability
Report
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7HLIC} Providence Health Care

m Providence
N/ Health Care

Energy & environmental
sustainability

Learn why climate change and sustainability are important to
Providence Health Care.

p—
N HealthCareCAN WL @ soinssantecan

,,,,,,,,,,,,,,, Building a climate resilient health
system: Toward net-zero in Canada

Why Canada needs a
net-zero health system

https://www.providencehealthcare.org/en/governance:
nergy-environmental-sustainability

University College London Hospitals.

UCLH’s Net Zero Strategy
A=} University College London
Medical School
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Net Zero Net Zero Estates, Net Zero
Procurement Facilities, Education &
& Supply Chain Technology

Net Zero
Clinical Activity

S F St. Vincent’s Health Australia
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Environmental Sustainability

Environmental
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Sustainability Plan
2024-2026

https://www.svhm.org.au/about-us/our-
environment

v s o

Stanford Medicine leaders sign
Biden administration pledge to
address climate change

0| = Stanford Medicine (Climate
and Health)
O] =uUcC San Francisco
(UCSF)

UGSF ot

Recent Accomplishments
Onsite Renewable Energy

Carbon Free Electri

All-Electric, Carbon-Free New Construction

Energy Use Reductions

® ©® & LR

Net Zero Cinical
Activity (CANZ)

Net Zero Procurement
& Supply Chain (PSC)

Net Zero Estates,
Facilities, Technology &
Transport (EFTT)

Net Zero Education and
Engagement (NZEE)

Reducmg Water Use
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Position Statement to reduce the carbon footprint of GIE.
ESGE (European Society of GE), 2022
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Quality as well as quantity
China's GDP could overtake the United States by
2030.

(nominal BDP in USD trillions, assuming market exchange rate of 2017)

(o) sl 74 U.S. and China Gross Expenditures in R&D "
1. B9 R&D &3

Source: AMACAD "The Perils of Complacency”; OECD Main Science and Technology Indicators

2000 2010 2020
50
. 2
US: $270bn US: $500br US: §640bn
China: $306n China: $250bn China: 558000

“In bifiions U.5. 2020 doilars 0
2010 2015 2020 2025

Source: IMF staff estimates.
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China has been a world leader in CAR T- cell therapy clinical trials

Numbers of registered ongoing CAR T trials in last 20 years
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. 7FX|7|2te| 2 (Value based healthcare) . HZ0|E Ol E2 A|AHIO| X|&7HsA 2|7

|2 1087t B 70| 2H| HZHHF F7HE(%) (2009-19)
< 22|Lig} IETHIE 2 0ECD &9 =0| > (Source: OECD Health Statistics 2021)
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Value-Based Health Care Benefits PAHISE w o 1
30 ] 15 34 34
PATIENTS PROVIDERS PAYERS SUPPLIERS SOCIETY 20 il TR
H ¢ : p I a8 o8 05 03 03 09
Lower Costs Higher Patient ~ Stronger Cost ~ Alignment of Reduced TR na [ g] 30 wSTHTL | | | | | | | I | | | | I | | |
ket | < r > - | S -
& better Satisfaction Controls & Prices with Healthcare = o s ) BSFZISTEIELEREE
‘00 '02'04 '06'08 '10 "2 °14 '16 '18 '20 '22 24 '26'28 ‘30 '32 '34'36 '38 ‘40 '42 ‘44 '46 '48 'SO. " SF 55552858585
. . . 2 marked decline by 2040 EEEE8SsEE=2 888 2
outcomes Rates & Reduced Risks  Patient Spending & [ nastam || nmars | =naas ] g<®73ges” 2 "a°
Better Care Outcomes Better Overall + A5 - 0ECD ST e sporingbasedon 7 8
H g (26.1%) istori

Efficiencies Health A2: OECD Data, BHRZH &7 8(2021) K7H3 [y el s

$3.5T Potential savings

- () based on future

. of health trends

@M |
~$1T is spent saor I
NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society SnlE R [E)
oy e
as o fineal
N 3 health trends
° XtZ: NEJM(2017) . -
K h I D I 2000 2010 2019 2026E 2033€ 2040E
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Note: Numbers in parenthesis are health spending as a percentof Gop,  AF2: Deloitte(2021)
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Funding from
other research Licencing deals
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Private Formation of . .
Standard investmentand coliaborative S R?g'f"?““{" i
Practices d' support relationships i
of Care Insight

. HZHO|Z 20} Innovation TEAMA . =Y

o T

= v Funding levered
Impact - & ldeas MRC funding . o fithar
(Commercialize Innovation: - — i N
The process by which an Applicants’ own )

Products, ) unmetneedis addressed i

Services & | by stimulating andthen [ Challenges & Deisking of
Procedures / translatingideasand/or s > sl
s « technologies:
inventions into sustainable Inform — o
. raduct Developmen!
products Oor services. Eriablng Taolsand | Research tools : Take-up of
Im piemen Metbodcingiés i il | "o

Shared Components

Indirect Effects

Proof of Enabling RlopRETE
inci p - Feedback effect | translational
Principle Technologies e i

‘Z:'e‘“:dd Investment in T
Improve qt:\‘ifydnf tonstationnl O o
translational e transiation
research =
KRIDI XHE: IEEE Pulse(2014) RBIDI
PRERRNY 7 PREUYUZY 2t2: Ipsos MORI & Technopolis(2019)
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infectionwaslinked ~ vaccination was AIDS (HIV
2 h 1983 5 ole % o
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. HZo|& R&D O|2}(1): Digital Transformation, Data/Al & Automation

Target

identification

validation

Examplesof  Insights from

Al-driven data sources

acceleration  (internal and from
vendors to
generate novel
target hypothesis

Gene network,
biochemical
pathway, and
cellular-response
data integration
in target
identification

Examples Biopharma
from unlocked
industryand  all-inclusive view
observed of complex
impact indication by
attributing

disease causality
through linkages
between
genomic data
and patient
electronic
medical records
(EMRs)

KRIDI

YR

Xt &: Mckinsey&Co.(2022)

in silico, Automated image  Molecular
phenotypic, analysis for structure and
cellular models cellular assays property
validate targets/  through prediction (eg,

Safety issue and
DMPK! prediction
using internal
and public data

identify computervision  protein binding,

biemarkers technology logP, toxicity) for Hypothesis-
novel target driven dosages

Disease causality ~ Molecular proteins for adaptive trials

determined property and targeted

within patient prediction (virtual  Rapid design populations

groups with
significant unmet
medical need

screening) iteration, across
small and large
molecules, using

&g, Generative

Adversarial

Networks.
Biopharma Biotech saw Biopharma Biopharma
internalized significant leveraged utilized predictive
AlphaFold2 and acceleration of generative algorithms to
ColabFold to high-throughput machine learning maximize
generate 3-D screening (HTS)  model to probability of
models of almost  phase (time to expand library/  successful PK?
any known, 7506 hits optimize predictions with
synthesized detected promising 83% of drug
protein and reduced by 50%) compounds and development
protein—protein  with platform- predict projects
interactions, based compound progressing to
reducing access “compound effcacy, clinic with no PK
1o 3-D structures prioritization” signifcantly issues

from 6 monthsto  algorithm increasing

afew hours effciency of
library expansion,
with >60,000
new compounds
generated

. HZo|& R&D O|2f(1): Digital Transformation, Data/Al & Automation

[ fabotarms —— V4

o S cromathood
y

Fast

T
Cultivation

(&) @

Chemical

E S PR imeting. g

5 T

Fiasirid purification and
transformation

PQURE
plasmid

Plasimid curing

Hon-model
microorganism

e €ell2022)

o wem
filtration TRUTH:
Your throughput

could be better

o ke © Comment > share.

The main cause. (©) e
ey 9»».-;-»»- N Te—

processes.

Why work like a
robot when you can
afford a robot?

Why waste

your mind on §
mindless tasks?

Always accurate.
Always available. ) Like O comment 2 share
See it at work.

A& https://www.webmechanix.com/portfolio/opentrons/

Trendsin Blotechnology
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23

In'sifico/
on-the-chip
simulations

1. High-throughput screen commenced with diverse

compound sets

Scientist selects diverse compound sets (a set of
chemical compounds with a wide range of chemical
structures) as first high-throughput screen

2, Automated compound selection and transfer
Using HTS machinery, individual compounds are
transferred to individual wells of cells under
experimental conditions

3. Computer-vision-based hit selection

Cell response to each compound is measured using
microscope analysis (eg, through computer vision
techniques); promising compounds are labeled “hits”

4. Automated machine learning (ML) model training
from screen outcomes

Information from HTS for first few plates is
automatically transferred into an ML pipeline, which
“learns” how cells respond to each kind of chemical
structure

=

At&: Mckinsey&Co.(2022)

VRUULYUTZY

Coordination
The WuXi Biologics Value Chain
An Unparalleled One-Stop Biol R&D Platform

« Target Selection
« Reagent/Protein Generation &Assay Development
« Antibody Generation

« Complex Biologics Engineering (e.g., ADC)

« CellLine Engineering
« Assay Development

« Process Development

« DrugProduct Development

+ DS&DP scale Up

+ Cell Banking & Ehanmlinmm

« Lead ID &Optimization

s

« Characteriz PK, PD, Effcacy, & Exploratory Tox)
e selecton

« Regulatory Support

+ IND &BLAFiling Support

+ DS GMP Manufacturing
+ DP GMP Manufacturing

+ QC Lot Release & Stability B
 Global Dual Source Support inallareas

YYYY@%&%@

&y O

. HZo| & R&D O|2f(1): Digital Transformation, Data/Al & Automation

.
In-vitro/
— ‘wet lab®
experiments.
I
5.C library i

and
ML algorithm then scans the remainder of the library
compeunds and predicts which plates should be
prioritized to identify the highest number of hits in the
next screen

6. Automated compound selection based on ML
recommendations

ML recommendations are automatically queued and
used in the next round of HTS, The cycle continues,
‘with the algorithm continuously learning

from “real world™ outputs. Recommendations trigger
scientists to explore new chemical space and begin
downstream screening processes more quickly. These
recommendations feed into the selection of chemical
compaunds in step 1

719l = R&D 0| 2li(2): Open Innovation(VIPCOs, Virtual Biotech, CRDMO etc.)= Network+

Forbes

be to newsletters

INNOVATION * HEALTHCARE

One Of The VCs Behind Today's

Bruce Booth Former Contributor ©
(© This article is more than 10 years old.

Plasmid  mRNA
DNA

| the

Monoclonal Bispecific  Fc-fusion Viral  Oncolytic  Viruslike ~ Recombinant  Antibody
Antibodies Therﬂpeutl:s Antibodies  Proteins  Vaccine Virus  Particle (VLP)  Proteins Fragments

Microbial
CRDMO - Contract Research,

XF2: https://www.wuxibiologics.com/connect-with-our-experts/

Biogen just announced its acquisition of Stromedix for up to $562M.

KEE: https://www.forbes.com/sites/brucebooth/2012/02/14/
return-of-the-jedi-stromedix-acquired-by-biogen/

Big Biotech Deal Tells His Story

22

Feb 14, 2012, 08:4tam ES

Editor's note: Bruce Booth and his partner Peter Barrett were two of the
venture capitalists who funded Stromedix, which was acquired by Biogen-

Idec for as much as $562 million today. Here, Booth tells the story behind

24



. HHo|= R&D 0O|2l(3): People(or Patient) powered Platform

Spend in Billions vs Health Impact
DeterminantsOfHealth.Org

$1,562
SOCIOECONOMIC
$260 »23%
BEHAVIOR
Environment ¢ 38% ~
= $,
Medical Care /
Individual Behavi
\ ndividual Behavior $15
$404
Genetics and Biology ENVIRONMENT
7%

Social Circumstances

$3,337
MEDICAL CARE 11% .

Xt &: https://www.goinvo.com/vision/determinants-of-health/?utm_source=determinantsofhealth.org&utm_medium=redirect

KRIDI 25
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. HZHo|= R&D 0O|2f(4): Holistic, Longitudinal & Personalized Healthcare System

Theme 1: Investing in care delivery to advance value-based care

Theme 2: Improving clinical and administrative infrastructure to better focus on
the patient

Theme 3: Evolving pharmaceutical services market dynamics to support drug
development, patient access, and drug delivery

Theme 4: Rallying around employers to lower costs and improve benefits

Trendwatch-2024-Themes-Roadmap.png

MORE HOLISTIC,
LONGITUDINAL &
PERSONALIZED

nsored HEALTHCARE

Pharma Services &

Technology
P

EMPLOYEE
BENEFITS

o At&: https://www.riple-tree.com/Sllategic-insi '5'/2‘0221'/J'ah:uary/trendwatch-202:4-'|ﬁb'l'|§f|'c'-' soﬁized-h Ithcare
KK IDI /2utm_source=blog&utm_medium@mail &utm®ampaign=trendwatch-2024& fbclid= IwAR2jatl 8 CEZEEEXBMUMpLvzgE Pr75qSIMA4zVKbol 0_9kc2RIiPgBNao <o
r =

PRHAMYTIZE
—

HZ#Ho|= R&D 0O|2li(3): People(or Patient) powered Platform(e.g.
Future Health)

Patient communities are the agents and architects of their own change. We aim to lft up rare disease communities, providing
them with resources and tools to be more effective advocates for—and partners in—research.

¥

Strengthen Community

Rare disease patients around the world
are building powerful communities and
research networks. Our goal is to
elevate and strengthen these
‘communities and connect them with
one another.

v’
/7

Build Capacity

Patient communities are the agents and
architects of their own change. We aim
to lift up rare disease communities,

Promote Collaboration

Collaboration s key to accelerating
progress against disease. That's why
we're working to bridge learnings within

providing them with d tools
to be more effective advocates for, and
partners in, research.

among
patients, researchers, clinicians, and
other key community members,

Xt&: https://chanzuckerberg.com/science/programs-resources/rare-as-one/

KRIDI

ARPAAUTIZR

Let’s prevent
disease together
We'rebringing together up tofive

million people to develop new ways to
prevent, detect and treat diseases.

Leam more aboutjining Our Future Health

X}Z: https://ourfuturehealth.org.uk/

3. 72| HZ79°|% R&D 8

Rare As One Project, Our

26



. 1. EU: Horizon Europe Pillar 1l Health Mission(cancer)
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. 1. EU: Innovative Health Initiative
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Xt2E : EC(2020), Conquering Cancer: Mission Possible

5
sOCIETAL CIMLLENGE

GENERAL LEVEL [\mpacrs]

itcomes.

SPECIFIC LEVEL [OU

AL LEVEL

ON
opERAT! actions)

[Resources and

* IHI General Objective 1:
Contribute toward the creation of an
EU-wide health research and innovation
ecosystem that facilitates translation of
scientific knowledge into innovations

X2 EC(2022)

29

* Ensure healthy lives
[UN SDG #3)

* Sustainable industry & innovation
[UN SDG #9]

* European policy for health and well-being
[WHO Health 2020]

* Translate knowledge into innovations*
* Innovation addressing public health needs™
= Competitive EU health industry***

A A THE
(g2l )
1.0 bil. Euro

* Understand health determinants and disease areas

= Knowledge generation and sharing via joint
publications

= People-centred, integrated health care solutions

= Improved clinical guidelines

* Health care data management, integration, Al

* Multi-stakeholder involvement
* Cross-sector collaboration

* Engagement with regulators

= Agility of processes

7|ojoEH
= IHI General Objective 2: (ngl%)
Foster the development of safe,
effective, people-centric and
cost-effective innovations that respond
to sirategic unmet pubiic health needs

***|HI General Objective 3:
Drive cross-sectoral healh
innovatien for a glabally
competitive European
health industry

0.2 bil. Euro

31

. 1. EU: HERA(European Health Emergency Preparedness and Response Authority)

KRIDI

URBALYTZY

Potential relationship with HERA:

EU Health * Work in conjunction with HERA
Security o stockpile medical

Committee countermeasures and equipment.
Tnfegradent (HSC) through the EU Joint

e Procurement Agreement
Scientific At
Committees

Potential relationship with HERA:

- Provide delivery mechanism for DIRECTORATE
stockpiles of medical GENERAL FOR HEALTH
countermeasures and equipment. AND FOOD SAFETY .
supported by HERA (DG SANTE) /// e
h
e S— N\
e - \
e ors, \
v,"‘ie«‘ R EUROPEAN CENTRE \
.. EU CIVIL PROTECTION S %, FOR DISEASE - |
Progra MECHANISM PREVENTION AND
CONTROLU(ECDC)) relationship with HERA:
se emerging trends in
HERA ualence of communicable
Emergency ase, and undertoke future
Response 5 - projections that inform horizon
Coordination N R scanning undertaken by HERA
Centre (ERCC) - —
4 % (£
£ o, R/ A
y ~Tons \ i \
.~ DIRECTORATE GENERAL \

“ EUROPEAN MEDICINES FOR RESEARCH AND |
\ AGENCY (EMA) INNOVATION (DG-RTD)
¥
4
4
i
Potential relationship with HERA:
= Map, coordinate and streamline
~——  research and development
investments into novel health
technologies

conditions of financial
agreements between HERA and
industry

X2 : Anderson M. et al.(2021)

. 2. O] =: National Biotechnology and Biomanufacturing Initiative

Leverage biotechnology for strengthened supply chains.

Expand domestic biomanufacturing.

Foster innovation across the United States.

Bring bio-products to market.

Train the next-generation of biotechnologists.

Drive regulatory innovation to increase access to products of biotechnology.
Advance measurements and standards for the bioeconomy.

Reduce risk through investing in biosecurity innovations.

Facilitate data sharing to advance the bioeconomy.

XF2: https://www.whitehouse.gov/briefing-room/statements-releases/2022/09/14

/fact-sheet-the-united-states-announces-new-investments-and-resources-to-advance-president-bidens-national-biotechnology-and-biomanufacturing-initiative/

KRIDI

URBALYTZY

30

32



. 2. O0]=: Cancer Moonshot 2.0

<Goal>

1. Cut the cancer death rate in half within 25 years

2. Transform the meaning of cancer

3. Address cancer-associated inequities

DIAGNOSE PREVENT ADDRESS TARGET SPEED SUPPORT LEARN FROM
CANCER CANCER INEQUITIES TREATMENTS PROGRESS PATIENTS, ALL
SOONER TO THE RIGHT AGAINST CAREGIVERS, PATIENTS
- PATIENTS DEADLIEST & | & SURVIVORS
@ RAREST
- CANCERS @
. -
Explore mRNA | Ensure every
Increase access technology, community in Leverage
to screening, address the nation has | Learn more about Help people diverse
support patients | environmental access to genetics, immune Invest in a OvaCtig experiences of
through exposures to diagnostics, responses, and | robust pipeline meq;cal. patients and
diagnosis, cancer therapeutics, other factors, to for new ﬁnanc:s_xl, and families to
evaluate new and clinical tell which treatments emot.lonal_ develop
technologies like trials combination of burdens; provide | approaches to
multi-cancer treatments will SUpport end cancer as
detection tests work best in an navigate we know it
individual patient diagnosis,
treatment, and
. survivorship
KKIDI N
HIYANUNZY
XtZ: National Cancer Institute(2022)
. 2. O3 NIH Wide Strategic plan for Diversity, Equity, Inclusion, and Accessibility
PEOPLE-CENTERED
COMMUNITY
For NIiH to advance diversity, equity, inclusion, and
accessibility (DEIA), it requires a community of all
27 NIH Institutes and Centers and the Office of the.
Director, s well as the committees, nitatives, and MISSION
‘groups within NIH that are committed o enhancing NIH will embrace, strengthen, and
DEIA. This community also includes NIH-supported integrate diversity, equity, inclusion,
institutions, the public, and other partners. and accessibility (DEIA) across all NIH
activities in service of the NIH mission.
098
- VISION
()
research priortes reflect our nation’s
diversity and all people feel a sense
~ of belonging as they advance
N i the NIH mission.
OPERATIONS =~ \ e
Management and Administration .
Stewardship
Accountability and Confidence
Patvosis ot ¥ r‘ PROMOTE TRANSPARENCY,
WORKFORCE 0 COMMUNICATION, AND
Wororce at NIH i (] FGAGENENT
m/sn(r“(ﬂ“l?&;‘esak NM'SUDWH:ZSEARDH =3
5
Workiorce Research | “C ) FOSTER SUSTAINABLE
Health Research )3 CHANEE
HARNESS DATA|
*XFZ: NIH(2023) CROSSCUTTING
KRIDI OBJECTIVES THEMES
35
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. 2. O0]=}: ARPA-H(Advanced Research Projects Agency for Health)
£

Program Manager (PM)
Proposes program to address specific health challenge
- Not currently addressed through existing research
activities (e.g., government, commercial)
- Measurable outcomes

+
&=
o=
O=
Program Proposal

Program assessed based on ARPA-(H)eilmeier Questions

- What are you trying to do?
f = What health problem are you trying to solve?
- How is it done today?

+

(S}

Program Manager (PM)
Hired to serve three-year term.
May serve two terms.

Solicits Project Proposals

Selects Project Performers

- Types of funded |
4 s Srgarsizations 3 &
Biotech foarsh Academic medical Non-profit
startup Univarsier center organization

Funded through contracts and other agreements that
allow for active project management by the PM

Measure outcomes
Terminate projects that
don't meet goals
v
A
Graduation

Successful projects transition to partner
companies and organizations for scale up

X}2: CRS(2023)

. 2. O0]=}: Community Connected Health(2022)

1. It is critical to listen to and co-create with individuals, caretakers, and community

based organizations on their technological needs.

2.  Community-based providers would be more likely to adopt digital health technologies
if there was seamless integration with their current technologies, workflows, and

systems (like electronic health records).

3. It is necessary for all stakeholders to take thoughtful approaches to equity and

inclusion in collecting and using data

4. Organizations and providers involved in community-based health care delivery could
benefit from more frequent, actionable data being returned to them.

5. There is an opportunity to leverage technology to further empower community health

workers.

6. Value-based models of care provide a real opportunity to improve health outcomes of

communities.

[
KRIDI %z white house2022.5)
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