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“Significantly higher achievement of DAS28-CRP< 2.6 than placebos MTX as early as at week 2, and consistent through 26 weeks
** From SELECT-COMPARE study: Significantly higher achievement of DAS28-CRP <« 2.6 than placebo + MTX [at week 2) and ADA + MTX [at week 8], and consistently showed significance versus ADA + MTX through 5 years.
AS, ankylosing spondylitis; NSAIDS, nonsteroidal anti-inflammatory drugs; CRP, C-reactive protein; MR, magnetic resonance imaging; nr-axSpA, non-radiographic axial spondyloarthritis; ASDAS LDA, ankylosing spondylitis disease activty score low disease actity; BIO,
biologics; IR, inadequate response; ASASAD, assessment of spondylo arthritis international society 40 response; RA, rheumatoid arthrits; PsA, psoriatic arthriti; AD, atopic dermatits.
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Residency training duration in the USA

3 years

Pediatrics Dermatology General Surgery Neurosurgery

Em¢ cy

Psychiatry Otolaryngology
Medicine

7| &9| 8t 1 §(BME: Basic Medical Education) == 407 ©|3fr{s, o|st i § & 7}2l
11 ] (GME: Graduate Medical Education) CH#t2|2t3], 267 H21}2 &3

4 I ] (CME: Continuing Medical Education) CfoHo| Al

B 2021, HAT CjEOlere OIE ST Y @R

Residency training duration in the UK

2 years Foundation Training PLUS(+)

6 year

Radiology Emergency Medicine 0BGY Neurosurgery

Core (3 year) + higher specialty (4-5 year]
: Cardiology, Endo, Gl, Geriatirics, Oncology,
Pulmo, Rheuma
Core (2-3 year) + higher specialty (5 year]
: Anaesthetics, Radiotherapy
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Outcome based education?

SHEXHE0| IPY S 0P o HojF0{of 3= HatE Hige R
Fe dAlsts n]ay IY

Differencel!ll

0= XEMES M = X HEQ HE

Program Director
MAANENMES

Educational Supervisor NEXZ2| |

; Clinical Supervisor Assessor BA

Educational Faculties I

LEEE
“z»-+nz00

az-zasmr
“z»-40z00

LEARNING FLEXIBLE

TimME
FLEXIBLE

e —
Time-based education  Outcome-based education
£ stagop OfiH Ol Haal Aol
Ut A7t S0 SUB g ESEEEEE
Assessment
(Harden, 1999)
Key Point of Competency Based Training

D= ) C
THE TRADITIONAL PARADIGM THE PROGRESSIVE PARADIGM PR@@@@%

GQ\AL i
MEASURE
s

mﬂ\lﬂmm
i NN

Competency based GME

e Set the required Resident’s competencies well. —

 Setting the ies reflecting the ions and institutions
. ion and ification of i
P Educate required Resident’s competencies well. —
. i of essential ion system
* Required training hospital

e Evaluate required Resident’s competencies well. —

* CPX, written examination
* WORK PLACE EXAMINATION (portfolio)

Z20y

“Evaluation (annually) OINA|E M 29|
by Program Director & BYNET2S
Residents™
(%) avema
20 o o oo
T X=X EZe M I A=H2 92 23t 58
[4p98 NN @ I3 IAUT g
(<) =
1) HAHBels HEO| XAHS HSH X2 HF B0|F wo - MY X EHE
Of 712§7/2¢0] 144 0|40l HYHSO|S LBHH, 42 H (| sig M2 M=o B S S MUK D FWN, XEWEOIE
2 XZ71=0l HEetct X&HMoz ngstn a|dts AU AEEE
2) N EMEo= HETE & =HYAITHAIA 19 0|4
HEO| SAH X2 MEolo #HN]S YEYsle REAS X EXMZO|
weto), ARIHE He M 7|F0| HIHch,
MUK EHRO|E £of WO +HDS| SES MWD Hurxel
2EnS @AZh 220, B7\0S: SENSENN StelasuAlzh 3 B 3 abgol 2, B3, W U ¥HS HYY £ YRS A Yt
(%) avema
- A — a XIo| A9 M| Tl QA
HBo| £ 5 BIjo| HEY 3ol +HRS Y LRy
XA B} 00| ALS MAXE SHH WRO| YU A FYS o DRGME M7
- o2 Bt 2 43ty A% $UDSO| Am} 2HL O 04 DIFHAE okg
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ACGME Clinician Educator Milestones

velopment

To provide faculty members with tools to help them with lifelong growth
and development as educators.

A framework for organizations to support development of
_teaching, scholarship, and leadership

2025 @

o|&t3| &H& 2, Park SN

= Educators
The Clinician Educator Milestone Project  * Educational scholars
= Educational leaders
A Guit Gitidive of
The Accreditation Counci for Graduate Medical Education

The Association of American Medicol Coleges

f Colleges of i

August 2022

3| st&T3), Park SN

XNEMES A 1: WX, A}

AN HEQY TRIOYS UL, MY U MY
W7}t material (e-learning contents S) 7i'&of| 0]

|9l X} ZI2Y 7§ D] (Preceptorship),
g s

m W32 Sy A2 A EPA £ F HWIL W mEW
1) X|4] B7}: Case Discussion, 2|2 % @ At ZI& H7t- Direct observation
2) £7| "ot 22tQl(2HtY) B7HM A &8t workplace-based assessment
3) EH= Hoh CHRE7L M= 8% 229l Ejz CHE Bt
4) MZo| IRt ofgk wd 4% 1N Y A mey

2025 Cigtelets| gt 2], Park SN

2025 Cheto| 33| SEIHE], Park SN

Level 1 represents a novice

Level 2 represents the learner who demonstrates the attributes of an advanced beginner
Level 3 represents the competent learner

Level 4 represents the proficient learner

Level 5 represents an expert

Educational Theory and Practice 1: Teaching and Facilitating Learning

Level 1 Level2 Level 3 Level4 Level 5
Tdentiies vanous in | Teaches inawaythat | Uses scholarly. Serves as a coach to
techniques for teaching invites other educators on

resutting in passive and encourages critcal | varied levels of effective teaching

i appraisal leamers across practices
settings

Discusses lessons Identifies that own y role models y
implicitl leamed (e.g.. | behavior (role modeling) | desired practice models desired develop educators’
hidden curriculum) is partof the hidden | behaviors to aid behaviors 10 aid abilty to demonstrate

curriculum leamers leamers across evidence-based

teaching behaviors
Comments:
Not Yet Completed Level 1 ()

2025 chgto| s3] stE 2], Park SN

ACGME Clinician Educator Milestones
Educational Theory and Practice

Teaching and Facilitating Learning*
Professionalism in the Learning Environment
Learner Assessment

Feedback

Performance Improvement and Remediation
Programmatic Evaluation

Learner Professional Development

Science of Learning

9. Medical Education Scholarship

10. Learning Environment

11. Curriculum

©NODOR N

2025 Chetol| B2 S|, Park SN

Xe=dES| A 3: 2N

m B SO HBO| Bt MURER) M

w43 DSS BYSD TN D21 H8S SUEY
m T2 Y 97 HS 0N 2C2Al 25 1S

m HB0/o Efo|2 QI Afo|o] A WA W TS

m H30/9 2lcjy 3ol

2025 Cigtelets| BtE 2], Park SN

Nominate a Colleague

2025 Cigtel 33| B2, Park SN

ACGME Clinician Educator Milestones
Well-Being

1. Well-Being of Learners and Colleagues*
2. Diversity, Equity, and Inclusion in the Learning

38

Environment
‘........m...........dm.._ ‘
[t omz [ Tiowis Tows |
Enpiops vaion
St oameg, a0d oo wekoary | tlostetwekboig | rmagis, and crsate
Sotont sty
ndcooumanty | Carenians aod
Seoioes suppotand | srres o gt
e oo
o e
b
—
‘physical, emotional,
s pessoos | auess Shton ndoies ovgan | davess and oy
s o ‘e avaiale
] 7 (T 17 0 O O A O
T
Not Yet Completed Level 1 ()
2025 chgto| s3] stE 2], Park SN

ACGME Clinician Educator Milestones
Administration

1. Administration Skills
2. Leadership Skills*
3. Change Management

Administration 2: Leadership Skills

Level 1 Level2 Level 3 Level 4 Level§
T Leads others to Leads dverse
styles, skils, and leadership style and | situations and achieve intended individuals and teams to
attibutes for leadership. | develops leadership | determines which outcomes in complex | achieve program-
skils with guidance | leadership skilsare | and dynamic system-level outcomes

needed to achieve situations
intended outcomes in
routine situations

Comments:

Not Yet Completed Level 1 ()

2025 chtelstE] stE %], Park SN
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Prof Hyunmi Park MBChB FRCS PhD
Department of Medical Education
Colorectal Surgeon

Korea University College of Medicine

Work

Based 1 &

Assessment

The duties of medical professionals registered with

= dic General the GMC
Lety e Patints st be able o trust medical rofessonals with e v and heakth. Tojuslythat —_—

Youinalfour domains.

Knowledge, skills and development /j \\

Good medical ENJB=Za | UL ACGME
practice alnN Patients, partnership and communication

Respect every patient’s dgaity and treat them a5 3 indvidual

The Milestones

Colleagues, culture and safety

e v : Guidebook

whether nformally

toow
or through teaching aining, mentaring or coaching.

" Laura Edgar, EdD, CAE

o, e Wit o o e 05k i ik ook Sydney McLean, MHA
Sean O. Hogan, PhD

Stan Hamstra, PhD

heath
voumey no e o wor h
voumay notbe it o werk Eric S. Holmboe, MD
Trust and professionalism

Act with honesty and integiity, and be openf things g0 wrong.

prompt saferyor

Version 2020

Protect and promote the heaith of ptients and the public
Never unfairy iscriminate against patientsor coleagues.

Never abuse patients’ trustin you or the publics trust in your profession

Personal

3 AR 253 ¥

w53 A7 | Atel4 2wy

2022 $#=12] OJAHA [Korean doctor's role]

2

=

= ™It (work based assessment)

imon Assessment Methods

Patient Care = Direct observation (ive or video)
«  Rating scales/evaluation forms.
* Audit of clnical practice (e.g., quaity
nce measures)
Simulation (including standardized
tients)

Wedical Knowledge

In-training examinations

Oral questioning methods (...

SNAPPS)

Direct observation (iive or video)
Reasoning Tool

Multi-source feedback

Patient surveys (can be part of mult-

source feedback)

Direct obsorvation

Professionalism

Patient surveys (can be part of multi-
‘source feedback)

= Direct observation (ive or video)
Simulation (including standardized

aming and Improvement |« praciios (e.., qualty
performance measures)
Evidence-based medicine logs

Case logs
Ratng scales/evaluation forms

Systems-based pracice ‘Quality improvement knowledge
‘assessment test

Audit of clinical practice (e.g., quality
nce measures)

Multi-source feedback
Rating i

of8t K|} XIS oY

- OJAK= TBERI 08t XA ROt IS AYR NBCL
- OJAK: HXHE ES310] 2N M2 FXSID L2A3H= 2AE FRIBCH
SIHE TICHBED XK= FOIN X SN"0| BCE RBCL
- SIAE RIBHH 2H0] BIEPE S, BXI| MHEAE D2{810f TR ACY,
O TR0 URAE WHE U 1 LRI SHS YLE HB ),
= TR0 HRAE QA IAHOIM Xt ORI EFOBUCL
= BIXI0) IS S B 8V810), OISR S TAISID RSP X4eiCt,
TR PO XD} B KR ALIX DE02 0| HO| KSIEIX| UK

= QA= XHIQ| XIAOILE YR HOIME RIXHE CHY T X138t 20101 YRS 7312,
XHAI0| KO} 212 QYR WIS W YR

aixjery

- OJAH= BIXIORY DR0] 2O{SI0] BXIQITID UL AYF FIRIC
AL UXOMHAID I} WHRE W $X SO F HPHOR 810] Z{HO ZX|F HeIKCh
- QA= SIXIORIALI | WA T 81X}, B8X} Ei B RO ARSI YA
- A SXIOP] STHY0| WINE [ LS3PH STHAIE SUSID WA FP
24 WBPKs o272 0jFBUCE
A BIXIQIE 918t JhA Lc2f®0] HofBiCt.
O}E 8 MUY W UXIAIT FOIF 71B01D, A4 FKY QI8 S WXL
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HMZO| &8 = It (work based assessment)
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UK Surgical training pathway

High water Sugar solution
concentration  (low water concentration)
e 0 »
= Z) ]
. & - ® («
Education |2 s & %o— &
Movement
° D
via .o, @ ofwmer.by sy ®
@) osmosis
o L)
() ] (o= - 7
Osmosis Y o e
= f._.

Partially permeable
membrane

Competition CST-2:1
Conpe 11 ooz Wi
Applications FPAS. CSTor STI s13
A L3 ==
Exams ST 28ST MRCS FRCS (CTh)
10 years
ST
Clinical L k J
Pathways : :
Norsee e
H 13 years
H H A
-
o MBB! R N ST R S ——
rcademic. (I Acris o i
Pathways
YT
S SRS

CCT 3 Consultant
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Assessing for the Desired Outcome

Performance in Practice
Direct Observation

ADHIVID Multi-source feedback
Action Does
S Standardized Patients
Simulation
Capability Sh::fws How
{performance) Diagnostic Reasoning
Knows How — clinical vignettes
(competence) oral exams
Capacity
Knows _~ Mca
(knowledge)

Miller’s pyramid 1990: framework for assessing clinical competence

Are Work Based Assessments Important?

Improved patient

iy Quality assurance

SEX} OFF SHAL 2E3

g 7|8 Eot

Standardization of Accountability & Credentialing &
training transparency certification

0ol BEESt

[
AN EHY

bz4 AIAL G oIS

Competency-based Objective
assessment evaluation

g7t

End product

pal
Ral

.
i)

.
ooz b e
X o

0x

.
JLo v SN

Ho Mo kot o
e I2 2 ¢ Hu
4 o

g

Outcome-based Education

Educational Outcomes

Korean General Surgery Training pathway

1+3+3 years

\

1+3/‘4years

6 year
Medical
school

Residency

Intern Vi

Residency

Residency
Y2

Y3/va Fellow Y1 Fellow Y2 Fellow Y3

Tools & Methods for Work-Based Assessment

v @ %

CBD CEX DOPS PBA MSF
Case Based Clinical Direct Procedure Based Multi Source
Discussion Evaluation Observation Of Assessment Feedback

Exercise Procedural Skills (360-degree)

é] éj Trainees

* Expected to take ownership of
their training

E Trainers

. * Validate their WBAs
* Ensuring enough assessments

are carried out

* Create the WBA after the event

* Engage with trainees

48
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‘ Rater Feedback

Ratings

Global summary

Sign off

N = Not assessed/observed

D = Development required

S = Satisfactory

O = Outstanding

Feedback General

Rater Feedback Strengths
feedback

Feedback Development needs

Feedback Recommended actions

HMZO| &8 = It (work based assessment)

safe handiing of adhesions before safe reversal of ileostomy and abdominal wall repair

Good tissue handling and economy of movement. Good communication during operation

intra operative decision making on complex abdominal wall repairs

continue

Trainee Comments

What did | learn from this
experience?

Trainee
self
reflection | what did you do weil>

What do | need to improve or
change?

complex restoration of continuity and abdominal wall reconstruction

complex abdo wall reconstruction T
SURGICAL
CURRICULUM

| PROGRAMME

PBA

good tissue handiing

continue

Procedure Name

More difficult than usual?

ELECTIVE - Generic Open Hernia Repair (Index Procedure}‘

More difficult than usual

ERCOLLEGATE

#%." PBA Procedure Based Assessment

LI
ntra op technique 5o f s T s e et s s

Follows an agreed, logical sequence or protocol for the procedure
Consistently handles tissue well with minimal damage

Controls bleeding promptly by an appropriate method
Demonstrates a sound technique of knots & sutures/staples

Uses instruments appropriately & safely

Proceeds at appropriate pace with economy of movement
Anticipates & responds appropriately to variation eg anatomy

OENR O U1 Bl

Deals calmly & effectively with unexpected events/complications

) INTERCOULEGUTE
Y

#2." PBA Procedure Based Assessment
V Intra op technique &5 f s i s s s e s s

9. Uses assistant(s) to the best advantage at all times
10. Communicates clearly & consistently with the scrub team
11. Communicates clearly & consistently with the anaesthetist

12. Carries out dissection purposefully & accurately to expose sac
witholut compromising adjacent structures such as nerves & blood
vessels

13. Identifies sac & assesses sac contents correctly

14. Deals with sac contents appropriately by
reduction/inspection/further procedure

15. Deals with sac appropriately by inversion/transfixion & excision

16. Completes a sound repair by an appropriate method without
compromising adjacent structures

N

w

v

INTERCOLLEGIATE
SURGICAL

4" PBA Procedure Based Assessment

1. Consent

Il. Pre op planning

1il. Pre op preparation

IV. Exposure and closure

V. Intra op technique

V1. Post op management

Global summary

Emergency | Elective

PL1:S PL2:S PL3:S PL4:S PL5:S

PR1:S PR2:S PR3'S PR4:S PR5:S PR6:S PR7T:S PREIN

E1:S E2:S E3:S E4:S

IT(G):S IT2(G):S IT3(G):S IT4G):S IT5G):S IT6G):S IT7(G):S IT8(G):S
IT9G):S IT10(G):S ITH(G):S IT12M):S IT13(M):S IT14M):S ITI5T):S ITI6T):S

PM1:S PM2:S PM3:S PM4:S

Level 4a: Procedure performed fluently without guidance or intervention

Elective

INTERCOLLEGIATE
SURGICAL

Il Pre op planning

1. Demonstrates recognition of
&

4. PBA Procedure Based Assessment

PL1:S PL2:S PL3:S PL4:8 PLS:S

abnormalities (and relevant co-
morbidities) & selects
appropriate operative
strategies/ techniques to deal
with these

4. Ensures the operation site is
marked where applicable

2.0 ability to make

reasoned choice of appropriate 3. Checks materials, equipment
equipment, materials or devices & device requirements with
inc. appropriate investigations operating room staff

e.g. xrays

5. Checks patient records,
personally reviews
investigations

TERCOLLEGITE

[H@7#5. PBA Procedure Based Assessment

V| Post op management PM1:S PM2:S PM3:S PM4:S

1. Ensures the patient is transferred safely from the operating table
to bed

2. Constructs a clear operation note
3. Records clear & appropriate post operative instructions

4. Deals with specimens Labels & orientates specimens
appropriately

TERCOLLEGIATE
RGICAL

. PBA Procedure Based Assessment

GLOBAL SUMMARY
Level at which completed elements of the PBA were performed on this occasion

Level 0 Insufficient evidence observed to support a summary judgement

Level 1a | Able to assist with guidance (was not familiar with all steps of procedure)

Level 1b | Able to assist without guidance (knew all steps of procedure and anticipated next move)

Level 2a | Guidance required for most/all of the procedure (or part performed)

Level 2b | Guidance or intervention required for key steps only

Level 3a_| Procedure performed with minimal guidance or intervention (needed occasional help)

Level 3b | Procedure performed competently without guidance or intervention but lacked confidence

Level 4a | Procedure performed confidently to a high standard without any guidance or intervention

Level 4b | As 4a and was able to anticipate, avoid and/or deal with common problems/complications

PR1:8

INTERCOLLEGIATE
SURGICAL

4. PBA Procedure Based Assessment

[Il Pre op preparation

1. Checks in theatre
that consent has been
obtained

5. Demonstrates careful
draping of the patient's
operative field

PRZ:5 PR3:5 PR4:S PR5:S5 PR6:5 PR7:S PR8N

3. Ensures proper &
safe positioning of the 4. Demonstrates careful
patient on the skin preparation
operating table

2. Gives effective
briefing to theatre
team

6. Ensures general
equipment & materials
are deployed safely
(e.g. catheter,
diathermy)

8. Arranges for &
deploys specialist
equipment (e.g. image
intensifiers) effectively

7. Ensures appropriate
drugs administered

INTERCOLLEGIATE
SURGICAL

Al

742" PBA Procedure Based Assessment

IV Exposure & closure E1:s|[e2:s| (e s [Eas

2. Achieves an adequate

’—{ Rater Feedback }—‘

1. Demonstrates knowledge of
optimum skin
incision/portal/access

3. Completes a sound wound
repair where appropriate

exposure through purposeful
dissection in correct tissue
planes & identifies all
structures correctly

4. Protects the wound with
dressings, splints & drains
where appropriate

50

== ’—{ Ratings }—‘

Global summary }7

* Development required
 Satisfactory
* Outstanding

C——

- trainee in thei Development
TERCOUEGUTE How do you rate this trainee in their: | Outstanding e
fy

R
URRICULUM
FROGRAMME

Satisfactory

Not observed
by me

Clinical Care

History taking and examination skills

Relevant knowledge and diagnostc skils

Procedural (technical) skils

1
2
3. Abiity to formulate appropriate management plans.
p

MSF Record keeping (timely, accurate, logible)
Multi-Source  [Fenaningsesdmedicaipractes
Feedback
(Rater form) [ reresmemwms

360-degree [mmmmiwam

1. Wilingness to ask orfeedback and tofeam from it | | | |

7. Dacision making and implementation skils

12 Teaching (enthusiasm and effectivensss)

Relationships with patients and colleagues

13. Communication wih patients and their relatives.

14. Communication with colleagues

15, Active involvement with your teem

16. Accessibilty and reliabity
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INTERCOLLEGIATE

: Deve Not underiaken
How do you rate yourself in your: ‘ Outstanding ‘smshmyy‘ iopment ‘ i

required”

Glinical Care

URRICULUM
PROGRAMME

1. History taking and examinatin skils

2. Relevant Knowledge and diagnastic sls

3._Abity o foruate appropriate management plans

4. Procedual (echnica) skils

MSF 5 et g e, e o9

Maintaining good medical practice.

Multi-SOUrCe  [o s ommmeme somonwpesmee

5. Awareness of own Imiations (viling to ak for help)

db k 7. Decison making and mpiementation skdls
9. nilative and feadership skits

(trainee self_ 10 Focus on patentsaery (nkcal goverance)

Leaming and teaching

assessme nt) 11 Wilngess (0 as o feedbackand o ean rom 1|

Relationships with patients and colleagues.

2 Tesehng e nd st I
360-degree

13 Communication wih patents and ter reiatves

14 Communication with colleagues

15, Active invalvement wih your team

16. Accessioiity and refabily

Summary.

‘Overall,ow 40 you fale yoursefl compared (0 ofner

gt }

oy = >

LR oy
oy 5] gag

19
o

Bruno, Confidence-based Learning

HMZO| &8 = It (work based assessment)

Resource Constraints ———

Allocate resources effectively

Resource &

Logistical Issues ~———

Plan assessments in advance, use

technology

Logistics:

Standardization ———

Develop clear assessment
protocols, ensure standardized

Subjectivity ——— Use objective criteria, multiple assessors

Assessor Training

Provide comprehensive training &

support
Assessment Assessment Tools Select/develop validated tools, update
Proces as needed

Assessment

Assessors &
Supervisors

Training Program

Structure

Creating a
Culture of

Assessment

Implementation of Work-Based

Data Collection
& Feedback

trainees

q Role of assessors Positive &
WBA in the . . " "
. & supervisors in supportive Collecting
overall training
the assessment assessment assessment data
program
process culture
Fostering positive

Clear guidelines Training the culture among Feedback driving

& standards trainers trainers & improvement

Challenges & Solutions

Common challenges in implementing
wgr’rk—based assessment

Practical solutions

trainin, i
4 Feedback Delivery Encourage timely, sFructured feedback
sessions
Documentation & Implement efficient digital record-
Record Keeping keeping systems Feedback Train trainees to receive & use feedback
Utilization effectively
Coordmat.lng Collaborate, plan around
Assessments in Busy atiantion
Clinical Settings P
Create a supportive Diversity & Cultural & Provide language support, promote
T Trainee Stress assessment environment, offer o nieatan Language —— cultural sensitivity & diversity
stress management Differences training

Ethical Considerations

Develop & adhere to clear
ethical guidelines

Resistance & Resource &

Assessment
Process

Culture Logistics

Clinical Diversity &

Communication

Environment

n . Cultural &
Resistance to Resource L Busy Clinical
A Subjectivity - Language
Change Constraints Settings .
Differences
Institutional a
Trainee Stress
Culture

Perception of
S|

Tools

Purpose

Ethical
Considerations.

Documentation &

Record Keeplng Feedback Delivery

= |
e
=

Challenges in
implementing
WBA

Solutions in implementing WBA

Engage stakeholders,
e to Change provide clear reasons
for change

Foster a culture of
feedback & continuous
improvement

Resistance & Culture itutional Culture

Emphasize dual
purposes (evaluation &
self-improvement)

Perception of
Assessment's Purpose

Why are WBAs important?

Real-World C

&D

Assessment

knowledge application into clinical
practice

immediate, structured feedback,
helping trainees identify strengths
areas for improvement

portfolio over time - comprehensive
view of trainee’s progression

Patient Safety

required standards met before
progressing to independent practice

Alignment with Modern
Training Principles
Focus on CBME - skills rather than
time spent in training

Regulatory Compliance

GMC requirement as part of PG
training to ensure doctors meet
professional standards

52

Workforce Development

identifying strengths & weaknesses
early - tailor training to individual
needs, improving overall workforce
competency

To train doctors for the realities of modern healthcare,
we must assess them where it matters most
—at the bedside, in decision-making, and in
teamwork.
Work-Based Assessments bridge the gap between
education and practice,

ensuring better doctors and safer patients.
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2025 CH3to| %t

ZI3}5t= chatGpT2t
o|stu & W2 C ol HI}

Q|F3}E X| 5, 22| 1 Iz Z o xY A

232 php

Pleasure & Meaning Institute CH &
Metfetn mgAs AT
hong01@snu.ac.kr

==l L == L o =l=L-
Ustst= Al skt |7 2sksh= QAZH?
M ATlE B
vAaA Y HElol SHA O R HUCHE =7 Ho|M, LEAI HTASO| GPT-4.57F 27
YE0] fH3| e SYSIACHL FYSHA, H0|RH0| HO|E S SH&3HA
XA 2 L= (compression)BHCHe ZHE MAISHE S
volmj Aol Q=2 QlzZtel =43t L T E ot RAFE

o1 pro, Deep

OpenAl —> ChatGPT GPT-4.1, GPT-4.5, 03, Deg|
GPT-40, 04-mini, Deep Research (¥ 53])
2.5 Pro Deep

Google —> Gemini 2.5 Pro Deep Research, 21 20081

2.5 Pro, 2.5 Flash

Anthropic —> Claude

Sonnet 4

B> oo {COREITES

Grok 3

v GPT-45 BEO0| BO{F X|Alo| eiaat QIZto
SAFE DL KO|H =0l E o 21Zh-Al0l WY s S Moz oZh-Al 3T
|

sholeln, ojstng Heictyl wetel WS s DR 3.

o “AIgH Q17
JH'Este] 7|24t xfo] S

ZI3H5H= ChatGPTRF Qlstil= TH2{CHY Hiot

X M| 7]: 2 ch 4 3} chatcPT — Z%H 7L, 72| Q1 7F2

202
s2%

ZUH EZoE U0 2 U S Ay 2 HE
FRE: aohHY > 3MT| > ¥ agA
S X&: YUY WY-BT g2 vtolcatel AR

71 37 0] CrarGPT A S

0l ChatGeT A8

Tstot= Aot ofstul g m2{Che| Hatol YWardy?

2 25 MAE olshsta] gtuct.
SHA|2E 22| = AKX FH ‘Olsiet= H AEUSI?
ay = Z7f? OfL| B, BHSO{X|= A2
0| 230IM 52| 0[07|7} E&et|Ct”

A7 HE

Scaling law

/A Artificial Analysis

Model Release Date
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= L _
Tl A2 @t ;
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"2 ETH A0l HEY| FHISHAH 28 F2 At AS Ao, oY, U £ :
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OI_||7_|- 100’000' billion 100X 7" g A MR F2[5HX| oFA| = FoELC LY 2 ShA At 2ol

- o1zt O|oljstn SHstai=
GPT-4 1,800.000 billion ~ 1.8= 7H ; - ' ;

 NE(NEFIS] 8 HEHE NSHoE EHw, 20] el BYH0LD XIX/He R B
_ o of St : 3 oy 5 .
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&NEWS|EXCLUSIVE

UGPT= Ci|o|E{tf|o] A7t
2100 Zloj|ct ~

(]

SAM ALTMAN
Chief Executive Officer at OpenAl

di tats, and author p

The Kindness Machine: Third-Party Evaluators Perceive Al as More
Compassionate than Expert Humans

Preprine ity 2024 “EE I|A: M3X IR E 2 ASKsS
QIZt SUMEZIECE Cf AT o2l EXYZ QIASICL”
e e

Dariya Ovsyannikova burgo de Mello
University of Toronto University of Toronto
LPUBLICATION 0 CITATIONS 15 PUBLICATIONS 370 CITATIONS

SeE PROFILE SEEPROFLE

R Michael Inzlicht
J University of Toronto

277 PUBLICATIONS 20,237 CTATIONS,

AL, Al 132 S3H Q7R Hlo] M= of ARIXof2tn P (HF-1).

Aate] Alglo] £FoHA| £[91S (AT 2), Al 917| cH-3Atet HlR e (AT 3),
Z2fo| £84go| US| fA=IS of (A7 )0l o7t

Fig. 2: Comparison of compassion ratings by response author across studics 1-4,

Fig. 3: Al
d@ifferent transparency conditions.
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Response options. Response options

Fig. 1: Example responses to negative and positive prompts from human and Al sources.

Negative prompt example Positive prompt example

I am having ciffculies ith my famly Ty v vl oy of ey s
nlcdion My mibec dimmpes iy e when |t entered therpy marihs
b nirusion oty day sk bl 17 sl aad s
i s e g Insexd, ey beped me i he peren
for 1 hour days, and e loves my nieces B
s el e T ot i
Eelos s b alls nymoreand sctal ok frward 0 waking
s up every moming!”
Human Response Al Response Human Response
Lo oy By It sounds fhe youre n 2
King you el sl ough ot fcing
iy derand that s u
dispen ¢ deminds paced on you
boundaries and leaving  and_sigling . wih
o ik | Boundatcs vtk your
Teponslycan miyl] Rementer
g Yoo e 0 g ot e
repocandcomideaion. | autonomy amide iy
g i a g0 o
R vrencs s coe
oo et being, oty

Google Research Whoweare v Researchareas v Ourwork v  Programs & events v Careers  Blog Q

AMIE: A research Al
system for diagnostic
medical reasoning and
conversations

January 12, 2024

d by Alan Karthikesalingam and Vivek Natarajan, Research Leads, Gox
arch

Top-3 Diagnostic Patient's Confidence
Accuracy H . inCare
Management : Perceived Openness
Plan i ) &Honesty
PP
Escalation —
AMI
Recommendation Empathy g "ME
Specialist Physician Patient Actor
Perspective Perspective

Accuracy (%)

b
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-¥- Clinician Unassisted
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Burstiness:
Unigue score developed by GPTZero in 2022 that
correlates to variance in writing. Humans generally
vary their writing patterns over time.
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Download my data
Request a copy of your data
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Delete my ChatGPT account

You can ask that we delete your personal
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Do not train on my content
Ask us to stop training on your content
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ChatGPT Personal Data Removal
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Remove your personal data from ChatGPT
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ARTIFICIAL INTELLIGENCE

Durably reducing conspiracy beliefs

A7} 23 Ct2
CICES

A8

Control @ Treatment

A2 FEMOIHE 112 _MBCHS 49 00{8 SRS B

7
- . k] e 0
through dialogues with Al Py H H
7 3
Thomas H. Costello"2*, Gordon Pennycook’, David G. Rand' ~ @ 3% 2 0
3 AP} 3222 | =
Conspiracy theory beliefs are notoriously persistent. Influential hypotheses propose that they fulfill Moo= vhutst 27 XS0 80~100 HA &
important psychological needs, thus resisting counterevidence. Yet previous failures in correcting > (2 203 24 09 237l U Agel+E,
26Y(HX|A|ZH G= Y7H HEFUA QIE{SITIO| (23 (BS TH2|dHs 7|20 2H|HpZ 2 2 of conspiracy beliefs may be due to counterevidence being insufficiently compelling and tailored. To Ot 5 o 8 2oz MEg W3t
o . evaluate this possibility, we leveraged developments in generative artifical intelligence and engaged ‘ %
7|7(1BO)S| B7h Y& 8l AF FQIXtol o ZTHHO| o|H HE S WAL 2190 conspiracy believers in personalized evidence-based dialogues with GPT-4 Turbo. The intervention a8 Aol o |
reduced conspiracy belief by ~20%. The effect remained 2 months later, generalized across a wide Beore Mer 10D3ys 2Months i o S w & m
range of conspiracy theories, and occurred even among participants with deeply entrenched beliefs. comersete e e Initial belief strength
o el ] ey ] LA = R Although the dialogues focused on a single conspiracy, they nonetheless diminished belief in unrelated
oo = = = = =o
0| 7|22 MGPTE SXIStE Z{0| OtL| 2t st S0t H s SHIS0| AIE REIH 2 B85t conspiracies and shifted conspiracy.related behavioral intentions, These findings suggest that many Dilogues with Al duraby reduce conspiacy belifs even among trong believers. () Average bele n partipant s chosen consiacy heory by concition
£= £2 70j2tD M conspiracy theory believers can revise thei views if presented with suffciently compelling evidence. (treatment in which the Al ttempted to refute the conspiracy thery,in red: control. in whichthe A iscussed an relevant topic, n blue) and time point for sty |
= UL

(Right) Change in belief in chosen conspiracy from before to fter Al conversation, by condition and participant’s pretreatment beliefin the conspiracy.
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ARTIFICIAL INTELLIGENCE ; Delberationprotocol Armediated . e .
Al can help humans find common ground . Farticipants © Humanmedator @ Amedator exchange deliberation MA 20 22 A= ALY,
A Strongl 100%, s |2 ¥
in democratic deliberation fii pil o 60 b ( @ at
Disagree - F 80% 1 B = A E o - e
Michael Henry Tessler', Michiel A. Bakker!"{, Daniel Jarrett!, Hannah Sheahan, oniionshetiaues somet 2 @o NAcc/VTA | oFcrvmprc DLPFC/ACC = =2 1c gl— [ 4\_ % 0:" 7|-
Martin J. Chadwick’, Raphael Koster', Georgina Evans?, Lucy Campbell-Gillinghanr, Tantum Collins’, ponsrerita Teagree TR E 60% 1 de || T 2
David C. Parkes'2, Matthew Botvinick'*, Christopher Summerfield*4* Neutral == f @
P 26i) 1. “Als WZhAE HAL ofn WD QAL a= Al ILrL
Finding agreement through a free exchange of views is often diffcult, Collective delberation can be slow. Someutat | _ ‘E“M’ S = UAS BaE olnl FofEa g Al2| & O| &L},
difficult to scale, and unequally attentive to different voices. In this study, we trained an artificial pgree - [— S é‘z"g' n# & " — - P, - ° o
intelligence (Al) to mediate human deliberation. Using participants' personal opinions and critiques, e 2. “J{L} D2t gA SR Ml AMAIR EE5tE 3| 2= o TS| Q17 180l frflL|
the Al mediator iteratively generates and refines statements that express common ground among the Strongly - [G——— gg)' -
group on social or political issues. Participants (N = 5734) preferred Al-generated statements to agree o o1 0 o3 e s e . Ch-
those written by human mediators, rating them as more informative, clear, and unbiased. Discussants E Group statement. Proportion of statements Deliberation phase
often updated their views after the deliberation, converging on a shared perspective. Text embeddings ) ) o froeen . " . ._ I o
evealed that suceessfol group statements ncorparated dissenting voices while especting the Al helps people find common ground in collective deiberation. (Lef) The Al mediator uses partiipants' opnons to geneate group satements and ieratiely 3. “d2fM 25 HEelis Aret g = QZho| =8 g S MEASHof g
"  TESPE refines those statements through participants’ critiques. (Middle) Statements from the Al mediator (purple) gamer stronger endorsement than those written by a

majority position. These findings were replicated in a virtual citizens" assembly involving a human mediator (orange). (Right) Al mediation leaves groups less divided after deliberation, whereas simply sharing opinions with others does not. Ljch”
demographically representative sample of the UK population. ge). (g eroup: - Ply sharing op: | C}
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About NIPS
(National Institute for Physiological Science)

National Institute for Physiological Sciences
(NIPS) is an inter-university research institute
for research and education on human
physiology, which investigates the
mechanisms of human body function, carries
out joint studies with domestic and foreign
scientists, and provides education and
training for graduate students and young
scientists.
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Purpose of the National Institute for Physiological Sciences

Research into fundamental human physiology elucidates the vital
activities of the human body and their underlying mechanisms.
Along with giving people scientific guidance on keeping a healthy
mind and body, this field of study provides information that forms
a foundation for elucidating the mechanisms of the pathogenesis
of diseases. The National Institute for Physiological Sciences (NIPS:
SEIRIKEN in Japanese) of the National Institutes of Natural Sciences
(NINS) is a unique organization, called Inter-University Research
Institute, that fosters collaborations among universities in research
and education into fundamental human physiology. The institute
adheres to the principles of the dictum announced when it was
established, to “Promote research in physiology on the molecular,
cellular, organ, and individual levels, with the purpose of ultimately
comprehensively elucidating the functions of the human body".
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Lee, Donghoon, et al. Physics in Medicine & Biology 64.11 (2019)
bone-suppressed

ARNY, 0L, B2, AW, BN, UEY, BRY, 2K, X O, HY, ASY, MYF, YK RADIOLOGY

Y rEcta B2 FA2 2 sfiof sfLt Tofof sfLt

« At240| 517| ol A « Deep learning-based detection of vertebral fracture and

Al-assisted opportunistic screening (osteoporosis)

osteoporosis using lateral spine X-ray scans

() With vertebral fracture

(©) With osteoporasis.

=
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A
Clinical Note @2| . Clinical Note 2| review
Clinician: How many credits are you taking and how are classes going?
ot e B Use of GPT-4 to Review and Validate a Proposed Medical Note
ieiss: c Can you check note and identify any facts in it that don't appeay inthe transcript?
ey rdmomors <The entire transcript and medicalnotein Panel A i inserted at ths pont>
O loos e £4+ Go shesdand hve 4 st GPT-4: There are a few facts in the proposed note that are not explicitly stated in the transcript, such a
P o el il e e patints BV, which 5 calclaed rom he weight and height, bt ot rvesld 10 her o rtioned by he clrician
el b o The note should indicate that the BMI is based on the clinician’s measurement or estimate.
:  The signs of malnutrition and cardiac complications, which are not specifed or explained by the clnician. The note should list
o s ;m ;.g7; that the clinician observed or inferred, such as the downy hair, the irregular thythms, the low blood pressure, or the
et Jow pulse.
Cuiciday « The blood tests that the clinician ordered, which are not specified or explained by the clinician. The note should mention what
% tests were ordered and why, such as electrolyte, blood count, orlver function.
am oy ber o eep my o oy bk an: Thanks. The patient’s weight was 87 Ib. For the blood test, | ordered a CBC with RBC and peripheral smear. Can you revise
- the note accordingly?
bakodome. . - GPT-4: Sure. Here is a possible revision:
Patient is a 20-year-old female with a history of anorexia nervosa and depression. She was referred by her nutritionist and
s g ‘accompanied by her mother. She s taking 21 credits at college and is a competitive runer. She i in denial of her liness and has
P L..”":.:“ T e o s o o poor insight into her condition. She is resistant to treatment and intervention. She reports eating fine, but she is severely underweight
W (we measured her weight at 87 b and her height at 5'5", resulting in a BMI of 14.8) and has signs of malnutrition (lanugo on her
Pationt: Yesh. back and arms) and cardiac complications (irregular heart thythms, low blood pressure, and low pulse). She denies feeling suicidal,
but expresses low mood and lack of interest in happiness. She has a sirong attachment to running and believes it helps her cope. She
ey agreed to work with her nutritionist, her mother, and me, but she needs more support and monitoring. | ordered a CBC with RBC
S S and peripheral smear to assess her anemia and possible bone marrow suppression. | suggested a review of her cognitive behavioral
therapy goals. | discussed with her and her mother the possibility of hospitalization o intensive outpatient treatment if her condition
s does not improve.
er ot nd e b e e P
QMoo olatoe ILab o tAlLab
24| 0| (WHE 90% 0]4) GMAI 2| 22 0f|#]| (Nature 215 Z3 2|27]7))
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Prompt: A P v y
e gs. i i he had a Bedside decision support
Prstory 1 s Medicl htory s EHRS Audo Text
i ine medication. Menarche has not BMIis 20 al signs o B
98.6'), pulse 78/mi tions 12/mi Pulse oximetry © Augmented procedures
u | pirations 12{min,and bood pressu
haryn, mild conica a ]
Results o urinalysis are shown: required!
Protein: 150 mg/dl
Blood: Positive: Why? '
Leukocyte esterase: Postive o comect
N Negatve El Mipenaasia, w
eon
Focs 10- 20
Casts -2/ :
e i of ! inthis patient?> b Grounded radiology reports Explain the object i
&) Eryhrogy appearing on the left ___,
rum concentration Narrowed joint space and[osisophyies] onthe screen.
g o e PO
(8 Serum rheumatoid fac tight i, wony el it closs
GPT-4: The correct answeris (C) Serum concentration of C3. [ poohmlocisim,
. ‘ G o andocaon s
typically ccurs 10 o ApsaN s msdmxsd recompless - | ey ((( ’
proteinu ihation rote. T dema. The seram C3 evel
s umnw lowin APSGH, The
455G SGN.
Serum ropathy,another
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« Controllability
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* Applicability

Multimorbidity analysis using BEHRT and BERTopic:

Exploration of multimorbidity patterns of chronic diseases in patients with atrial fibrillation or flutter using BEHRT and BERTopic

. Model structure &
Data Selection > Train Model &
P""m‘”'“"' - Evaluation the performance

+ Select target patients
-AFIb or AFL or SC patients

*+ Consderg saring pois, BeHRT
redicton
period: o Vocabulary - Disease embedding
* Data labeling - Traindalawihmasked | AgS smbeddi
Boary data for MLM + Segment embodding
SICDT0. KareamDS (126)  (now dwoacoprodeion) - NNembedding i

e |
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Perspective o e
Turf Battles in Coronary Revascularization @) [ ]
Robert 5. Huckman. Ph.D...and Gary . Pisano. Ph.D. 213 511
Sy of ratural days of maturat
Percutaneous transluminal coronary angio-plasty(PTCA) s scriad
vs. Coronary-artery bypass grafting (CABG) case
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Efforts to ensure Clinical Utility

THE LANCET Artificial intelligence for breast cancer detection in screening
mammography in Sweden: a prospective, population-based,
paired-reader, non-inferiority study

« For breast cancer screening, doublé'readmg by two radiologists is typically
performed.
« Replacing one radiologist with Al improves the cancer detection rate

- At the same time, it appears that the recall rate, which requires patients to revisit the
hospital for further tests, can be reduced.

A Truepositive

pualuefor  pualueor
noninferiority _superioity
Strategy ).
ouble resding by Al plo one radilogist o <0001 oo e
Single esding by Al . <0001 on N
Trike esdingbytwo rdilogists s A —— 00001 <0000t
obs

Reltivetrue postve fraction (og scale)

Efforts to ensure Clinical Utility (2)

O —
RIS W\l il NICE approval of Al technology for radiotherapy contour
Oncology planning

Emma Wikinson

% Manual contours B Corrected autocontours

Al HRZIED SR HA

Hierarchy of AI-MD Performance Evaluation

* Clinical utility (clinical efficacy, beyond the approval)
- By introducing this lung nodule detection AI-MD
= did the early diagnosis of lung cancer significantly increase?
= did it contribute to the improvement of lung cancer treatment outcomes?

clinical intervention clinical intervention

screening screening
diagnosis ‘ diagnosis + Al/ML
algorithm
treatment treatment 9
surveillance surveillance
QTS 2larTret roand
o g o ol s ook i ptmenc et ol g o o nesc ot e ooy S W SRR
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Hierarchy of AI-MD Performance Evaluation Hierarchy of AI-MD Performance Evaluation
* Technical validity (oroof-of-concept, feasibility)
N — Does this AI-MD well detect lung nodules in CXR?
Clinical utility clinical efficac n —only by splitting of dataset (rain-valdiation-test) zzg‘l}"gx
/ ) ROC/FROC
Clinical validity | " ! ™, e o ™ e ol
N ot Three
Scientific validi ustification of using ML/DL tech :
ty ) (w‘n terms o? gr;dswlcq\gon perfc:nca;éz;le Pillars Al/ML
N algorithm
Technical Valldlty proof-of-concept, f t
" IEC 63521 Miachine Les
Performance Evaluati
input output
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Translational Artificial Intelligence Lab.
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Hierarchy of AI-MD Performance Evaluation

« Scientific va||d|ty (Technical validity, robustness)

—Is the lung nodule detection performance in CXR of this AFMD
generalizable in various environments?
- with some degree of external validation

various hospitals various ethnicities

AN ..

algorithm

various vendors various age/sex -+

"N

Hierarchy of AI-MD Performance Evaluation

° CIinicaI Va|ld|ty (real- world performance)

- How is the performance of this lung nodule detection A-MD
in our outpatient clinic or medical check-up center?
- external(+prospective) validation in the relevant clinical context/cohort

outpatient cohort check-up cohort

P P
At 16 | “af
R R’Q’ ) algorithm R R’Q’ )

possible patient w/ symptoms possible patient w/o symptoms
usually old-aged . ¢ all age/sex population
relatively high prevalence extremely low prevalence
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a3, dFE oLt “BRI” real-worldOf| A{
ARTICLE  OPEN 7:" _ﬁ_ M-I E L‘I -

Peep 1ea1;mng based automatic detection algonlhn} for acute Multiple Challenges:
intracranial haemorrhage: a pivotal randomized clinical trial « Intrinsic limitation in

Tae Jin Yun @2, Jin Wook Choi (3%, Miran Han?, Woo Sang Jung®, Seung Hong Choi'Z, Roh-£ul Yoo'2 and ong Hwang'? generalizability

ce of + Model or data drift

A rforman ssessme «+ IT integration challenges

improving the pe e . )

Al lmp' nced human practltloners ] L Payment.tsl‘E r;:v;bursemsnt
out the 3id o o[,

v&glﬂvﬂl: mﬁ‘mﬂ Al (OSNJV;Q“]I,p(ﬂ:DI,

with Al assistance compa

for brain CT interpretation i significantly higher
Forj although brain CT nterpretation with Al asistance results in 2 trend for higher diagnastc accuracy compared
‘to that without Al assistance, the difference does not reach statistical significance, For the detection of AIH, brain CT interpretation
with Al assistance results in better diagnostic performance than that vithout Al asistance, with the most significant improvement
observed for non-radiologist physiians.
npj Digital Mediine (2023)651  https2/doi.org/10.1038/541746-023-00798:8

Yun et al. NPJ Digit Med 2023:6(1)61.
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ol O A
Park SH, Langlotz CP. Korsan J Radiol 2025;26(4):267-290. = Al‘% X I‘gl E‘_} F_I' 0 | ‘é 2 Ol' El‘ . Park SH, Langlotz CP. Korean J Radiol 2025:26(4):287-290.
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s . .
Yu F, Moehring A, Banerjee O, Salz T, Agarwal N, Rajpurkar P. Heterogeneity Jabbour et al. Measuring the Impact of Al in the Diagnosis of Hospitalized T Uplatf f . displ f - I
and predictors of the effects of Al assistance on radiologists. Nat Med Patients: A Randomized Clinical Vignette Survey Study. JAMA tool/platform for continuous display of monitoring results }_l i JCI o= 7| = 0.” Al x7 |.E|
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» Reader experience: year of experience (6+ years vs. less), [ SuEmmms s EELELY
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- Poor prediction of the impact of Al assistance N spue A | 539% (91%) | casor Ses
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burdens cognitive load and long long waiting room leakage from incomplete
recruitment time  and rooming time documentation
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Microsoft Dragon
Copilot

Dragon Medical One

Voice dictation capabilities

DAX Copilot

Ambient listening capabilities
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Fine-tuned generative Al
with new capabilities and Microsoft's i

nfrastructure, global footprint and ap
proach to trustworthy Al
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What can Copllothelpyou with? ©

ZIE Code

What can Coplothelp you with? O
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Welcome to
Dragon Copilot
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siLtel £3
%l Data
Lakehouse
ol 53

e MIE{Ol A chgt
AlZH

ALEE A FT

& [

AMOIT YEY RIZ A | 45 T2MA T

P-4
g MY 4 Y=E B |53 WAFRS
tefolet 24

5
2t

HA%

sz

E| 2y
Glo|ES 25t

AL

' Survey of Lrga Langusge Modal i M Zhoust 2024

]

CHEEo| o| 2 Cf|o|E{= H|H CHE B E Ho|E{L|ch
+ YE|RL HO[E{O= O|& O[0[X], 2C|Q =g, fofats HIA
Hlole] ¥ R Eak2o| ZakgLIct

S SEEIH 0| BO|E{ S ALG5t0] JXt ZiZtol| it
360% 2715 g 4 AFLIC

2Lt R AR ERFLICH
- GPT-42: 22 §Xlo| Hh 2 giof 2L HEIRY 0|2
GO|E{ 2 of2428 741 Y&LICh
- BCH IOl AE|DY DU MM TR el 58
EolEf MESF At HEY SHol LRI

: @ AtriumHealth

DAX Copiloti@ Cf @ BY2IS] 81 T80 G S8 ENOU HoIs R S| @I NEY A s Y 25
FAUT I G P2 AZG P G & YY YA T GG IR LTIt oleAg) el 729
BHEEL R WH WP FRELICL"
- Or. Matthew Anderson
SVP & Sr. Medical Dirctor of Primary Care, Atrum Health
Solution Impact

e

"
o

212 RIS O B2 ARIE 24 4 30

Customer: Atrium Heslth Products and services:
Industry: Health Provider Dragor
Country: United States Ambient xperiance;™

DAX™ Copit

B Microsoft
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B® Microsoft

City of Hope uses Microsoft Azure and Al to
rapidly onboard thousands of patients per year

“We want to work with the best and brightest out there
who can bring the right technologies to bear for us.
That's where Microsoft came in. It's a very mutually
agreeable collaboration, where both sides are dedicated
to advancing what is best for healthcare.”

Simon Nazaran, Chief Digital and Technology Offcr,City o Hope

Situation:  ©|2 AF| HH0M SIALS © T cIotg FH[5H7| et A
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Solution:  City of Hope!= Microsoft Azure AL 8{0f 44 m{o[x[of
DS} eiRjolH RS Helsh SOUT 4 9L AT A
AT FHstor At AZHG Hofst At IS LIC,

Customer: City of Hope
Industry: Healthcare

Size: 10,000+ employees

Country: United States
Publish date: April/2025
Read the full tory here

Impact: o]
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300K {05,
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34

W

Products:  Azure OpenAl Service, Azure

Optimized
for Epic

B Microsoft + MgNuance + [EpiC

= Ambient intelligence and virtual assistants
= Speech recognition and voice-enabling Epic

= Advanced radiology reporting and image
sharing

* Call center operations and CRM

PowerScribe  Patient

[Z 2] [Z] [z] [E]
DAX Copilot ~ Dragon el

for Epic Medical One PowerShare  Engagement
4 out of 5 facilities that « Automated notes  » Full editcontrol = Outbound DRG  » PowerScribe One = Integrated
use Epic use Nuance inseconds in andpowenMic  (Alsuggested,  deskiop provider
e Mobile support  working, and integration appointment
possibi) for availbilty and
segmes | Hyperdive consumptionin * Inegrated criical  patient auth,
Creating value for poamassyuit  suppo st
230,000+ clinicians templatesusing " VIUALaSSSANt . Cirfcaions " Sehediing and
across 600+ healthcare SmartSections e ver, and intothenbesket+imago sharing patient portal
P - Rover, -dolistfor  integrated into account
organizations “Pekosiertand  Fyperiece i regted o d
finalize in P Epic MyChart
Hyperdive
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Intelligent solutions

[ Unified Al Platform ]

platform

[ End-to-end analytics
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Unified data
foundation
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Microsoft

Thank you!

Microsoft Cloud for Healthcare X [}
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Affiliations
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Research
Fields
Papers

| Patents

OlstulSH MOl IT 22 signt

Professor at Kyung Hee University (College of Medicine)
*Chair, Department of Precision Medicine

*Kyung Hee Research Fellow

*CEO, ElleNova Inc.

1) Department of Anatomy and Neurobiology

2) Department of Precision Medicine

3) Center for Converging Humanities

4) Department of Biomedical Science, Graduate School

5) Biomedical Science Institute

6) Korea Institute of Science and Technology (KIST)

7) KHU-KIST Department of Converging Science and Technology
8) Kyung Hee Hospital

9) Department of Metaverse

10) UC San Diego, MRSEC

- Diagnostic Materials (Bio-imaging agent, Diagnostic kit)

- Therapeutic Materials (Porous silicon, Polymer, Nano-aggregate)
- Papers: 160, Citation: 5,600 (h-index: 41) (Submitted: 10)

- Patents: 70, Tech Transfer: 8
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HohHI3=2X]: VR/ AR/ MR/ XR /SR Mot H3=2X]: VR/ AR/ MR/ XR /SR
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KHU 2l
Introspective Sustainable Unlocking Potential
Knowledge Human Development via Convergence
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HeohHAsEX: VR/ AR/ MR/ XR /SR

Mot HA3E2X: VR/ AR/ MR/ XR /SR
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= VR (Virtual Reality, 781 4l): 22[7} 421 Q= S2|HQl 37H0| ol HFEZ L 7hy
B EE 71 R

= AR (Augmented Reality, 328 4): VRI} 22| 9K, X|2| YL E S+MH= GPS A X F
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= MR (Mixed Reality, 28161 4]): P41t 7hde| RE S8 =3 O FE 7HYAHAIE 73
oto, A YRt A2YRE SEH AL 42 482 & £ A= VISR UD

= ER/XR (Extended Reality, ZHE# &): HA-7HS MAQ| Zetat Q1Zh-7] |2 H5%8. 7HeH

Al SN, ERUHMS TUXO2 R Z2 XROI2LD Y.

= SR (Substitutional Reality, CH*| & 4): VRe| &M M0 A= 7|&2 Sl 2tHo| Fus =

. 2@ olmrie 18I 24
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GAMEPLAYLIVESTREAM §/<"
© oculus quest. 2 —

n Anatomy VR

AL MEDICINE

4 BIY (FY-2Y) THAHAY) dE

48 $Y4 (B-2/4) (e-anatomy | e-neuroanatomy)

Introduction / Dissection Atlas of Instructor
Osteology Guide Anatomy Resource
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= SH5E Zoloj| VR =2lo| st olg = 29 RIS ofsaL 13Hd 7| X0 F (SRS M) . MEe HEIX WR o paiE 2 uok 3
= U= . ==
1. HYUH AEI(QN BY)2 I e HEE = Ci4k ofsta} 18Hd 100
2. UM AR REZ (MM, Zo|XtE 5)2 Q1% 3kt X E osHof et of2{ S . VREE LS oS oy (Olase) U 8e 2o RN BE 3xe Y FE ofst
3. FHHB(AY) M0 BYSHH B8E & U= nuxel B
FHeHAY) HE VR & VR®S Z2IY
4. SYY & 7ot AN 0| AEE| = FHElY Zke| 2 xto| =
5.
6. *
More developments in teaching science online .
- .. .
I deziz  VREE E ayeERy VR: 2@l WAE 2 (120H) Sharecare You  Anatomy Explorer
o cog i EET e A G BYAT 371> neel Y 5B BY
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* VR/AREE ng UHg 9t g2
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Laptop

#0f cadaver: 12 #0f VR setup: 12
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Innovative Medical Materials Innovative Medical Materials.
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VR 28 sjj&Est A& 2 29 VR &8 dlifst A5 =9 29
=20 =1 283 T H ™o =20 ™ 283 T H TOo
‘Table 3, Survey anatomy VR ‘You, Anatomy Explorer). N=95
“The survey was conducted anonymously after the class.
Queston rade fow: 1, hgh-5)
Strengths Weaknesses 1 2 3 ‘ s
VRsetup | 1. Wereyou satsed win e
Leeyoussistedwinte | oo | eiese | termox | sraon | ssiserw
o Lack Proaam | 2 DovwbinkbeVRoroaems | 0% | sisz | 71w | doazve | e3ieszh
. 3 Co you think the VR programs | ¢ g 6/6.3% 22/23.1% | 38/40% 29/305%
Low, Showed dsessen coreciy?
Iterative Reality SPoyoutnkiedmesn e | oj0% | oro% s/63 | /315% | S8/s9%
Learni
g '5.Did the program help you find
Easy tofind Bl Ranitatonon does matwerehard g | /1% | 41426 | 20/a% | 2/305% | I%87%
Safe ess a0 2cus cadave
Structure. & Fatigue Team study
&Glean 5,00 you tink e gogram
epeoauce acions ofsctal sreax | iz | ziman | wieme | w2
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Changes in the accreditation standards of medical schools by the Korean
Institute of Medical Education and Evaluation from 2000 to 2019

Hyo Hyun Yoo !, Mi Kyung Kim Yoo Sang Yoon , Keun Mi Lee %, Jong Hun Lee 5, Seung- Jae Hong , Jung -Sik

Huh”, Won kyun Park'
validity testing over the course of 4 cycles. The first cycle of accreditation (2000-2005)
focused on ensuring the minimum requirements for the educational environment. The
‘evaluation criteria emphasized the core elements of medical education, including facilities
and human resources. The second cycle of accreditation (2007-2010) emphasized
universities’ commitment to social accountability and the pursuit of excellence in medical
education. It raised the importance of qualitative standards for judging the content and
quality of education. In the post-second accreditation cycle (2012-2018) which means third
accreditation cycle, accreditation criteria were developed to standardize the educational

nvironment and programs and to be used for curriculum development in order to
* continually improve the quality of basic medical education. Most recently, the ASK 2019

(Accreditation Standards of KIMEE 2019) accreditation cycle focused on qualitative
evaluations in accordance with the World Federation of Medical Education's accreditation
criteria to reach the international level of basic medical education, which emphasizes the
need for a student-centered curriculum, communication with society, and evaluation through
a comprehensive basic medical education course. The KIMEE has developed a basic medical
education evaluation and accreditation system in a step-by-step manner, as outlined above.
Understanding previous processes will be helpful for the future development of
accreditation criteria for medical schools in Korea.
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Table 1. Evaluation areas and the number of items for the first cycle of medical school accreditation in Korea by the Korean Institute of

Medical Education and Bvaluation
No.oftems
rea Sub-area Mandatory  Recommended ~ Total
sandards  standards

<

1. Educational goals and curiculum 1-1. Composition of the goal and effort to achieve it 1 2
1-2. Basic medicine curriculum
=t 1-3. Clinieal medicne curriculum
1-4. Class guidance and evaluation of lectures
1-5. Assessment of students’accomplishments
1-6. Efforts for curicular improvements.
1-7. Medicine-related courses on interpersonal skils
Subtotal
2 Students 21, Student guidance system
22, Financia support and facltiesfor students.
23, Students' acadermic research activites and leaning outcomes
Subtotal
3. Faculty 31 Ensuring sufficent staffing of basic and clinicl faculty mem-
bers

2
2
4
1

3-2.Research and academic actities of faculty members
3-3. Faculty development
Subtotal
4 Faciities and 1
4.2 Facilies fo faculty members
Subtotal
51
5-2.Finance
5-3. Development plan
Subtotal

g-M.8.8.5.8
©

o

Total 8
J Educ Eval Health Prof 2020;17:2  https://doi.orq/10.3352fjeehp.2020.17.2]

Table 2. Evaluation areas and the number of items for the second cycle of accreditation of medical schools in Korea by the Korean Inst-
tute of Medical Education and Evaluation

N oftems
e Sub-area Esental  Recommended Standards e Total
sandards standants__ to excellence

o 7 Opentoncrtresstem 11 Esbishment 3 - 3
-2, Adminstratve structure and opeation of the system 4 - 1 B

= 1.3, Admiisraton 1 2 3
1-4,Development pan 1 2 - 3

1-5.Efforts orimprovement 2 ' 1 4

Subotal n s 2 "

2 Geals and curriculum 2-1. Goals and basesystem o th cuiculum 2 3 2 7
2.2, Curreuum ofbasi medica scince 3 - - 3

2.3, Curticutum ofcinical medicine 5 2 2 0

24, Curtulum of umarites and socal medicine 1 2 1 4

2-5.Teaching methods and course evaluaton 3 - 2 s

2.6 Asessment of scademic achievement 2 1 2 s

Subtotal 5 8 2 a4

3 Students 3. Students’ admision polcy and selectionofstudents - 2 - 2
32 Student uidance system 1 2 2 s

3:3 Finandial support and facliis for students 2 3 3 s

3-4.Career and leaming outcomes after gradution - 2 1 a

Subotal a s 5 "

4y 41, Full-time basicand clinical aculy members 2 3 s 9
42, Research and acaderic acivies offaculty members 1 4 s o

43, Faculy development 3 - 3 5

Subltal 5 7 n u

51 3 4 4 s

5-2.Faclfie and xuipment orresearch 1 s 1 a

Subtotal 4 2 s n

6 Grdatecducation 61, Graduate education 5 a 1 4
Subltal - 3 1 4

Total @ £ £ 109
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EX : https://pmc.ncbi.nim.nih.gov/articles/PMC10723757/

ZX : https://pme.ncbi.nim.nih.gov/articles/PMC10284528/
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esearch leads evelopment, which leads to roducts &

mpacts: RDPI Model

Resources/Inputs: researchers, facilities & equipment, research funding

Activities: R&D, i ion, collaboration, theorizing

Outputs: publications, patents, prototypes, datasets

Outcomes: approved technology including drugs, biologics and medical

devices, license income, postgraduates, cited output

Impacts: health & economic benefits

9| 27| & (Health technology)

O|AFFZ(HEXIL|FF, HIO|22|9fF, HAZ2I%4F),

EEERIUEEE

927|7|, 22 &7|, 4SS S HT R&D ‘dat=

HT R&D MAHS2 RaD SAH0), £ ¥17H]) thd| R&D 4dakel,
Aok 59 7 4) U RaD TS E AL o8 BEH o|=2H/
M Jhx))o| HE2 Tehe 4 Qlck

- EHESHA 2B, £O ARH|0| HI3t0] A% S H 27} S7FsHOF
O Ste|, 0|2{3t B410] HT R&D ORI A= 19904 LH SHHEE] 7j
X s Aejolct.

2016\ ChS% CHE Hofs|Ate] B2 £X12|$80]| 3.7%7H%| Ho|

T A2 HT R&D YiHdo| HZHYs X2 HoFE X|&O|C

BHAT AL L 0|

-

0
Ho

HT R&D Hd

0=
>

r

H||

g

g

[Long (over 12 years), Expensive ($2.6 B) and highly Risky |

Frosimion ] Praset s o] prassii ] roareview |

HiEghtrought |

sereering

Labarstory & | 20100 volunteers: | 100500 volurteers: | 1,000,500 volurteers: |
animaltstng | s & sceeas | longlarm usestudy

Sy —he— 2ymars ——sbe— 13 yoars — Sl 2years s 2.5 years e 2923 —.

Burril and Company Biotechnology Report, 2006 |

[ Mohs & Greig, Alzheimer's & Dementia: Translational Res & Clin Intervent, 2017

S 713 (Translation Resear:

Scientific Basis for Cancer Prevention
Intermediate Cancer Markers

James L Malshie MLD. Mar et MD. Frk Cutiv, PRD..
Anthory M. Trston PAD. Kathryn Quinn, PhD. Frak Sot, PAD.
Nosmici lusi, M. Inglil A, K. K llona Linnel, MD..
and Gail . Shas, MD,

Promiion e ko

o e T el e

o sty o ey et of cncrrnion
Rt o e e s Sy el

o e

ST I ST S o et el o e
ST S

- EE i e rgms s o .

= 3T e s s, 2 e

i e et . e o o e

propeionesy 4

i et .
oo oo procedre an e sl L e & iy, e e oy
4

Mulshine JL et al Cancer 72

Highly cited papers on the concept of

translational research (1)

Woolf SH. The meaning of o carch and why it matters. JAMA 2008299:211-3 [1,258 Citations]
Sung NS et al. Central challenge facing the national clinical research enterprise. JAMA 2003,289:1278-87 (885 C]
Westfall JM et al. Practice-based research - “blue highways" on the NIH roadmap. JAMA 2007:297:403-6 (880 C]
Knoury M) et . The continuum of in genomic medicine: how can we accelerate the

appropriate integration of human genome discoveries into health care and disease prevention? Genet Med
2007:9:665-74 [543 ]

Zethouni EA and clinical science - time for a new vision. NEIM 2005;353:1621-3 (499 C]
Buttler D. : Crossing the valley of death. Nature 2008:453:840-2 (487 €]
Rubio | et al. Defining (72« - implications for training. Acad Med 201085:470-5 (367 C]

D 4ibd =X H 7|

‘ The cost of drug i ion is rising d ically while productivity is declining

Number of Approved NMES ( —a)

2
1
in
g
2

1970
1074
1976
1082
1986
1990
1994
199
2002
2008

Goodman & Gilman's The Pharmacological Basis of Therapueutics, 12 ed |
T

FDAtightens
requlation
post thalidomide

H

FDA clears backlog

following PDUFA

requlations plus small

bolus of HIV drugs
i

AN

First wave of
biotechnology
derived therapies

Number of drugs per billion USS R&D spending®

o 1960 1570 1980 1990 200 w0

The efficiency of R&D of new drugs in the Unites States halves

This is called as Eroom’s law’

Repositioning drugs could help to counter this decline.

every nine years or so.

['scannell et al Nat Rev Drug Discov 11 (2012) | [ Nosengo N Nature 314 (2016)

Highly cited papers on the concept of

translational research (2)

Dougherty D & Conway PH. The “3T's" road map to transform US health care ~ the “how" of high-quality care.
JAMA 20082992319-21 (255 C]

Zerhouni EA. US biomedical research ~ basic. . and dlinical sciences. JAMA 2005294113528 (198 C]

Drolet BC & Lorenzi NM. Transation : understanding the continuum from bench to bedside. Translational
Res 2011:157:1-5 (171 C]

Contopoulos-loannidis DG et al. Medicine ~ life cycle of for medical interventions. Science
2008:321:1298-99 (146 €]

Zerhouni EA. Transiation: <hz moving discovery to practice. Clin Pharmacol Ther 2007:81126-8 (127 C]
Pober JS et al. Obstacles facing scarch in academic medical centers. Faseb ) 2001,15:2303-13 (97 C]
Austin CP. Translating . Nat Rev Drug Discov 2018:17:4556 [75 C]

226

There was a widening gap
between basic and clinical
research.

(Elias Zerhouni, 2008)

QROSSING THEVA,LLEYQF DEA,TH The clinical and basic

scientists don’t really
communicate.

(Barbara Alving, 2008)

Burtler, Nature 453 (2008)
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with translational research in the title

* Harris et al.

ch electronic data capture (REDCap)—A metadata-driven methodology and
workflow process for providing translational research informatics support. J Biomed Inform
2009;42:377-381

+ 36, 546 citations

+ The National Center for Research Resources has stated that the future of biomedical research
will involve collaborations by many scientists in diverse locations linked through high-speed

computer networks that enable submission, analysis, and sharing of data (2004).

Translational research as a strategy

to address productivity shortfalls in HT R&D

« Translational research means different things to different people, but it

seems important to almost everyone (Woolf, 2008)

According to an NIH Office for Translational Research, the definition of

translational research differs even among NIH institutes (Zucker, 2009)

+ Translational research is defined differently in academia, regulatory

institutions, and industry (Anastasio et al, 2013)

Woolf SH_JAMA 299 2008) | [zucker DR Jinvestig Med 57 2009) | [ Anastasio et al, Transl Med 5 @013)

Translational Research: ¥ & %

Translate - into B

[YE] WELTHR = F5UAL—23F)b-J¥—F = translational research
> 71% et A4 AT AL0|9| 2§ Fi(bridging) BTEN
7| AT YIS M2 o878 4852 AZ| fE AT

[E3] BILHE (B3] RUEXFIL
> 71= Ipeto] YHS YUY 8o HHsE AT

| RELES | s8u7 | EROE | Ay |
SHE P
/ TS DR \ / BERe \/ HEpET e
(Translation to (Trarslaionto (Trarslaionto (Trarslaionto zEx
\ Human) Ptert) Practice) Popultion) =e=s
! T 5 T 5 T >
H AlE AlE Alg
| inviose @z oI T4 A7

(288 5 72+ 75H Aty HT R&D WA 3202 YEUC] B2NY 58 28 (2016) |

Translational research as a strategy

to address productivity shortfalls in HT R&D

[[sung et a 1ana 289 @003 |

Clinical Bedside Populati
Basic Science/ 7o opuiation
Science Human | | Practice :;:'L’“‘}::
" eal
subiects | T2

<Model of the Institute of Medicine’s Clinical Research Roundtable>

> >Mv- Fox ey
Besic N Do or N Precisial N Clicat Ao
Reerch ey Deveipment Decopment ) Vi
Frivaas,
Cunry SH, BioTechniques 44

@008

<Translational research as defined by the FDA>

National Center for Advancing Translational Sciences (NCATS, NIH)

opened in 2011

To support CTSA (clinical and Translational Science Award
Program)-funded institutions to speed the translation of

research discovery into improved patient care

* CTSA At 20063 5] NIHOIA X| &

[ Website from Harvard Catalyst, one of 63 CTSA-funded institutions |

[ http/catalyst harvard: ] [[Blumberg etal NatMed 18 @01 |

Z 7 ¥ 7 (Translational Resea

TRIP: Translate Research discoveries into clinical Practice

7| =rery U =i B Y] A4 BEE BAURIIEHNZ

Hesia, 0|F A T HEsto] HQlnt 332 HE 2H EHE

Z I (Translational Research) &2|:

NCATS's definition of translation

Translation is the process of turning
observation in the laboratory, clinic and community into interventions that improve

the health of individuals and public

* Interventions: from diagnostics and therapeutics to medical procedures and behavioral changes

[Austin CR, Nature Rev Drug Discovery 17 2018)

( NCATS's definition of translation )

Translation is the process of turning A into B

that improve the health of individuals and public

A : research discovery

B : health technology

Austin CP, Nature Rev_Drug Discovery 17 (2018)

QKo HZSTIOILL Y ZRE i Zst7| flet

olorE
o277

H 79| 27| & (Health Technology)
S %

ASSH
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| H3%t BZ0| 27|28 47|2412(2023~2027) |

A3k
BA87)&5371RAH (D)
(2023~2027)

LARARZ Y ZRE (AGFELTE 2
PSR FIEE 1T E | FAEAVGNEE o] 9
WRWAD A7 W4 (A FAFFSAAT 267
FESL4EINRE AT (T 2 A F A F 2AE
AAFFAANFE AFF (A Y ¥ A 3 F A9ol
e 3 3 3 & ¥R

A 499 2023. 4. 19

[ T3kt 2710|2714 547 2AI%(2023~2027) |

13209 4 OO ANE MO WA
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A SOlTHE e |17 AN olg717] 2R
yagay £ rp—
o2 ARG || e || SmER
dvsy o Aol 2
2 @7

[E7HHT oAl & ¥k

(DNDi (Drugs for Neglected Disease initiative))

At DNDi launched in 2003, we use the power of innovation, open science, partnerships, and
advocacy to find solutions to a great injustice: the lack of medicines for life-threatening diseases
that disproportionately impact poor and marginalized people.
Our research and development (R&D) partnerships have delivered thirteen treatments for <

eadly diseases, saving millions of lives.
Our strategy charts an eight-year journey to 2028, by which time we aim to have delivered

25 new treatments in our first 25 years.

https://dndi.org/about/strategy/

[E7HT oflAl &L dah

Open Synthesis Network (OSN) launched in 2016

0SN was created by the
Drugs for Neglected
Diseases initiative (DNDi)
to harness the capacity of
chemistry teaching labs to
help discover new drugs
for patients living with
neglected diseases.

With a global network of

into DNDi treatments.

Instead of training on

05N includes
universities from Asia,
Europe, Oceania, and
the Americas.

development stages: hit-to-
tead and lead optimization.

dndi.org/open-synthesis-network

[ M3kt 70| 27| 2847|2712 (2023~2027) |

(He4: 84S STE RADYEA )

g % 287
vEzielz EOF MTF O] Mz 57 72 Ul 71X ¥ Y7 ABH HIMKS F50l AF ZH
VRS AT 3% A AREYI AT Mooty WeHA X £H 2 6 122 RaD Yl A A £5

(ST 2 &% 519 WHA )
CUsAEY B10T U 2T oA BAN B HA 75
veHo|aTlE YU AR 7| E-FHAT @A X #XE

>
o
©
53
e
4
)
2

v, N, TN 7 US| FAE IR 4 UE U B4 s FAE 25 221A
CEUL IGTIY SaEel UB U M BHNUE BB IGUN BB (4754 A
VOIBNE RRLWIN KA T 3%

NIH stands for the National Institute of Health,

not the National Institute of Biomedical Research

or the National Institute of Basic Biomedical Research

NIH Research
Matters

[T ——

Inthe News.

https://wwwnih gov.

New Drugs Approved by
the FDA's Center for Drug Evaluation and Research (CDER) since 1994

+ The recent 10-year average sits 46.5 drugs per year
+ Since 1994, 343 drugs per year

+ Products approved by the FDAs Center for Biologic Evaluation and Research (CBER), including

gene and cell therapies, vaccines and blood products, are not included in this drug count.

Mullard A, Nature Rev Drug Discovery 24 (2025) |

To deliver
more treatments to more people more quickly

TRANSLATIONAL
SCIENCE PRINCIPLES

Scientifc and Operational Approsches
o A sation

| BHAT oA X Mt |

DNDi (Drugs for Neglected Disease initiative)

Maxmen, Nature 536 (2016)

(B2 OfA] 2 A4
(DNDi (Drugs for Neglected Disease initiative))

¥ In just over a decade since 2003, the group has earned approval for six treatments,
tacking sleeping sickness, malaria, Chagas disease and a form of leishmaniasis.

v And it has put another 26 drugs into development.

v It has done this with US$ 290 million.

v The model for its success is the product development partnership (PDP).

v PDPs keep costs down through collaboration — with universities, research institutes,

non-for-profit organizations, governments and pharmaceutical companies.

Maxmen, Nature 536 (2016)
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« translation is the process of turing in the laboratory, clinic and into that ] T — [————— . apeje Ha ue 2 sasrNeNEE.
improve the health of individuals and the public — from and to medical and Hys opadans = sevamoo, sE s oy i . pazANYNEw @AY BE 2E
behavioural changes. |- B e e e s T =71 slo|sHS . .
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whether its intended result is a small-molecule drug abmloglc (such as an anubody. ollgonucleoude or aptamer), a — T SO0 k<) B3
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