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stryker

W ﬁé{p caregivers Jae)j[(‘vrm their J’OEJ more

(ﬁicient{}/ and enhance  patient care

Our Company

Stryker 1s one of the world’s leading medical technology companies and, together
our customers, is driven to make healthcare better. We offer innovative products &
services in Orthopaedics, Medical and Surgical, and Neurotechnology and Spine t.
help improve patient and hospital outcomes.
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Hips Knees Power Tools & Computer Assisted Craniomacxillofacia Interventional
Surgical Equipment Surgery 1 Spine

Robotic-Arm Trauma & Minimally Invasive Infrastructure & Neurosurgical, Neurovascular
Assisted Extremities Surgical Solutions Integration Spine & ENT
technology
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\ \ Patient Care, Patient
\ Handling & EMS Reprocessing & Spinal Implants
Foot & Ankle Sports Medicine Equipment Remanufacturing and Biologics

Note: Notall products and services are available in all global
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Together with our customers,
we are driven to make
healthcare better.

Integrity Accountability People Performance
We do what’s right We do what we say We grow talent We deliver
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Global Recognition

World’s Best
Workplaces 2017
First time on the list,
ranked #10 our of 25
companies

Glassdoor Highest
Rated CEOs
Employees’ Choice
Award

Recipient for the third
year inarow

2018 Best
Workplaces
Women

Recipient for the first
time, ranked #30 out
of 100 companies
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year, #5 in Medical Products and
Equipment Industry in 2018

FORTUNE 100 Best
100 Best Companies to Work
ForinU.S.
Recipient for the eighth
consecutive year, ranked #16 in
2018

COMPANIES

T0 WORK FOR

2018
<l
,‘/ Unked T \

TOP COMPANIES Linkedin
oo v /‘ Top Companies 2017
\ ® Ranked #23 in 2017

World’ s Most Admired Companies

in Medical Products & Equipment
Recipient for the 17th consecutive

" FORTUNE 500
Fu R T u " E Largest U.S.-Based

Companies

Joined the list in 2003

as #493, moved to
a7 #252in 2017

PEOPLE
Companies that
Care

= First-of-its-kind list,
- ranked #45 in 2017

Best Workplaces™
for Giving Back

vea 2018

2018 Best Workplaces
Giving Back

Second time on the list, ranked
#22 out of 50 companies
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Local Recognition

stryker
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Connectivity in Hospitals
requires accurate, meaningful data
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Jenders are the Dnpetus ﬁr c/fanje
ﬂ&'nj data Joer&onaff}l 16?}/ to success

S ﬁata needs rufes

 THE CHANGE )

e ﬁata f:ﬁz'ctz'onm:}/ has those rules

Exceptions cause pain
o Operationally
O Tinancially
o %ﬁifz’g}/ to report & analyse




Success Factors
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Dutch Institute for Clinical Auditing

Standards as the base for improved Quality of Care

Eric H Eddes, MD PhD
Director DICA
Gastrolntestinal Surgeon Deventer Ziekenhuis
GSa Clinical Advisory Committee

QUALITY, IT’S ABOUT YOU (D] Cj}/\ MAKE CARE COUNT
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Safer, more efficient care starts with a simple scan

QUALITY, IT’'S ABOUT YOU D | C/\ MAKE CARE COUNT




Challenges in Healthcare
Dutch Institute for Clinical Auditing

* Aging population
* Multi (co-)morbidity

* New technologies

* Accessible
e Affordable

e Sustainable

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Challenges in Healthcare
Dutch Institute for Clinical Auditing

* Valid Information

* Management Information
* Quality
* Safety

* Finance

* Patient (customer) satisfaction

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Setting Standards
Dutch Institute for Clinical Auditing

* Robust methodology

* Correction

e Site checks

* Nationwide ICT platform

* Agreements

* Exchange, eg EMR
* Quality data, PROM's, financial data

MAKE QUALITY,
CARE _|IT'S ABOUT
COUNT YOU

* Professional Boards

* Nationwide coverage

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

development

: Geregistreerde Registraties met
Kwaliteitsregistraties Zorginstellingen Beroepsverenigingen Kwaliteitsindicatoren P ————

b 4 -~ =3 \ »
3 22 35090 (787142 . 150 5 18 6 161 . 10

DICA toen en nu

2011 2017 2011 2017 2011 2017 2011 2017 & 2017 2011 2017
DICA telt anno 2018 22 787.142 patiénten zijn 150 zorginstellingen De clinical audits worden DICA kent in totaal 161 10 registraties vragen
kwaliteitsregistraties geregistreerd in de verzamelen data voor vertegenwoordigd vanuit 18 kwaliteitsindicatoren ook om patiéntfeedback
DICA registraties de DICA registraties beroepsverenigingen

Kengetallen 2017

W Q= d

12 arts-onderzoekers promoveren op 10 registraties vragen een PROM uit, 6 registraties Aantal aanvragen voor onderzoek met DICA- rgprofessionals hebben een
de DICA registraties, dit draagt bij aan vragen ook een PREM vragenlijst uit, dit levert ~ gegevens steeg met 48% ten opzichte van 2016, dit \x inniz4 account, en benutten data-
wetenschappelijke draagvlak meer inzichten vanuit patiéntperspectief op toont de waarde van DICA-data voor onderzoek aan inzichten in hun werk

=0
=Oo
=Qo
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Dutch Institute for Clinical Auditing

costs
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my DICA

Internal use through dashboard

Casemix correction

definition

Denominator Benchmark

DSCA o Funnelplot voor de verschillen tussen ziekenhuizen in percentage patiénten dat een resectie ondergaat vanwege
een primair coloncarcinoom, dat een gecompliceerd beloop heeft O

H OOdetUk Teller Noemer Percentage  Gecorrigeerd Percentage*  Nederland Percentage
§. Percentage patiénten dat een resectie ondergaat vanwege een primair rectumcarcinoom dat een i 5 3% 3% 19,2%
gecompliceerd beloop heeft (gecorrigeerd voor casemix). details (220)

Uitkomstindicatoren T Teller. Aantal patiénten bij wie 2en gecompliceerd beloop eptreedt.

Noemer. Aantal patiénten dat een operatie heeft andergaan vanwege een rectumcarcinoom (colontumeren, dubbeftumoren en transanale
rocedures worden geéxcludeerd)
Jaar v :

Gecorrigeerd* percentage patiénten dat een resectie ondergaat vanwege een primair rectumcarcinoom dat een gecompliceerd beloop heeft.

2015‘ . *gecorrigeerd voor gestacht, BM, leeftija, Charlson co-morbiditert score, ASA classificatie, neoadjuvante therapie, preoperatieve
tumorcomplicaties, type resectie, uitgebreide resectie fvm foorgroeijmetastasen, cT stadium, cM stadium.

Percentage patis
=
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=
-

-
-
-
-
-
-
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-
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= X
] ot J

— Gemiddelde/Norm # Ziekenhuizen
@ Uwziekenhuis 95%B! 95%B!
99% Bl 90%Bl
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Improved Outcome
Colorectal Cancer Surgery

Percentage bekende CRM rectumcarcinoom gedurende jaren

2009 2010
100% : 100% 1
o.} % o
B L B0 ” *
* LY * . *
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20w [ 20%
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Improved Outcome
significant improvements

Laparoscopic resections Irradical resections

80,00% 25,00%
70,00%
20,00%
60,00%
50,00% 15,00%
40,00%
10.00% 10,00%
0,
2000 >50% RR
5,00%
10,00%
0,00% 0,00%
2009 2010 2011 2012 2013 014 2015 2009 2010 2011 2012 2013 2014 2015
25,00% Serious compllcatlons Postoperatlve mortallty
7.0%
20,00%
6,0%
15,00% 5,0%
4,0%
10,00%
>25% RR 0% >50% RR
5,00% 2,0%
1,0%
0,00%
2009 2010 2011 2012 2013 2014 2015 0,0%

2009 2010 2011 2012 2013 2014 2015
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NBCA

National Breast Cancer Audity

100% 100% 100%
90% 90% \ 90%
80% 80% 80%
70% 70% 70%
60% 60% 60% \
. " -
‘ MR o
10% 10% . \¥ = 10% .\
5 D% oF -8 - =L - 000 gt - D,
. - 0 50 100 150 200 = 0 50 100 150 200
2012 2014 2016
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NBCA

National Breast Cancer Audit
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* NB. Sinds 2016 berekend voor alle tumorexcisies
Immediate reconstructive surgery
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Dutch Value Based Healthcare Study

dutch colorectal audit, 29 hospitals

2 3
s § -38% s v 33%*
§ 30%- 2 5% —
g
o O 49,
g- 2 4%
o
()
5 3%
>
[}
n
2%
1%
0%-
Improve Best Improve Best
potential performing potential performing
hospitals hospitals hospitals hospitals

QUALITY, IT’S ABOUT YOU

Avarage costs per patient

* -28%*

€16000-
€14000-
€12000-
€10000-
€8000-
€6000-
€4000-
€2000-

€0-
Improve
potential
hospitals

DIC

+ 4000 €
per patiént

Best
performing
hospitals

MAKE CARE COUNT




Dutch Colorectal Audit

improving potential

S €20000 : -
= v
E- €18000 hd
g ~
z / Re=0,42
3
S  €16000
g Improve potential
© hospitals
Cg €14000
©
2
2 €12000 'S
=
S
< 7

€10000

Best performing
€8000 h cpi+::|c *
€6000
0% 10% 20% 30% 40% 50%

Adjusted severe complication rate
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Dutch Institute for Clinical Auditing

(inter)national cost savings

* 20 million euro colorectal cancer
* Equivalent potential in other patient
groups

* National potential in savings 10 — 20 %

QUALITY, IT’S ABOUT YOU (D] C}/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

“next step”

* Shared decision making
* Decision Support
* Real Life Data

* Targeted therapy

* International comparisons

 Reducing registration load

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

shared decision making

ValueBase ) Clinical data module

& Registraties DCRA registratie uitkomsten Agemesn  C i Rectum trends

Behandeling 3 fiters geselecteerd  herstel
Afstangiords oy 2 *_Luoftjdk 50-65 | ( x Charison index: 01 | | x_lleocoscaol rosoctia
()0-5cm
O6-10em
On-20em Regitratiejoor: D203 @204 @205 G206 @207
O Andors.

T dure
ype procedure 115/1500 patiénten geselecteerd o Eigenziekenhuis @ Senchmark

lleocoscaal resectie s
O (Uitgebreide) Hemicoloctomis rechts
() Transversectomie 1. Niet-chirurgisehe complicaties
O (Uitgebreide) Hemicolectamie links
O (Laag) anterior-resactie/ 2 Noadiekkage
sigmoidresectie
(O Subtotale colectomie (coscum fot
rectum) 3. Reinterventies
() Abdomino-perineale ressctie (APR)
O Proctocolectomie (coecum fot en met Jy
rectum)
O Lokale excisi
) Lokale oxc
O Lokale exci
O Lokale exci

O Rosoctio gelijk aan procedure eerste
tumor

6. Ziekenhuissterfte (<90 dagen)

208 0% 03 805

Percantage patisnten
O Wigresectie

O Sigmoid rosectio
) Partla Mesorectal Excie (PME) Opmamadiur =

O Totale Mesorectale Excisie (TME)
O Transanale lokale excisie 0 3 3 s 2 3
O overig

Mediaan (aantal dagen)
Benadering ~

O Transabdominaal open

O Transabdominaal scopisch

O Transanaal endoscopische
microchirurgie (TEM)

Overzicht patiénten

O Transanaal open lokale excisie

() Transanaal minimaal invasieve lokale
oxcisio (lokale excisio volgens TAMIS)

O Transanaal n transabdominal
endoscopisch TME (TaTME of TAMIS
T™E)

() Robot geassisteerd laparoscopisch

QUALITY, IT’'S ABOUT YOU [ )| (CC/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

sharing experience to improve

< Registratios DCRA rogistratio uitkomsten Algemeen  Colon uitkomston  Roctumuitkometen  Colontrends  Rectum fronds
Popuiotic 2 4itors goslecieord harstel
Losfijd ~ X Charson ndex:01 | (X
Registolicioor. 32013 G201 w5 @6 @07
" o
- i
Charlson index ~ 115/1500 patiénten geselecteerd ® Eenchrark
G0 )
@ (s
e 1. Nioh-chinrgizche compliatiss R
T . 2 Maadiekkage Aantal patiénten:
% Reiterventios
<. Elachiof va sposd
6. Ziekenhuissterfte (<90 dagen)
20n o
Parcantage patianten
o 3 i 9 n s

Mediaan (santal dagen)

Overzicht patiénten

D Leehid Charlson ndex Type procedure
1005 B 2 Transanaal ondascaische micrachiurgis
405 3 Transanoal sndoscopische microchinurgin +2
9000 &2 4 Transanaal endoscopische microch turgie <1
15308 o 4 Trananoal sndoscopischs microchinurgis
70905 o 2 Transanaal endoscosische microchiurgie
a0s & 4 Transanaal sndascesische micrachinurgie +3
90905 55 2 Transanaal sndoscopische microchinurgia. o4
101905 2 Transanaal andoscopische microchiurgia +3
woss2 3 Trarsanaal enduseaische microchiurgis

Fagina
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Dutch Breast Implant Registry
clinical audit & tracebility

0 Vrijdag 02 oktober 2015 : Het laatste nieuws het eerst op NU.nl Q

Voorpagina ~ NU.nl > Lifestyle > Gezondheid

Net binnen
NUweekend
Algemeen
Binnenland
Buitenland

Politiek

Economie
Geld
Ondememen
Beurs

VVW-schandaal

VSPZ" Borstimplantaat Silimed direct van de markt

oetbal

impions League |I| f w8
Formule 1

Wiglrennen  jmplantaten van de Braziliaanse fabrikant Silimed mogen per direct niet
MijnTeam meer gebruikt worden in Europa. Bij een fabriekscontrole bleek dat er
onder meer glasvezeldeeltjes op de borstimplantaten zaten die daar niet
Tech  thuis horen.
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Dutch Melanoma Treatment Registry
clinical audit & new drugs

* Introduction new drugs DMTR D\Cﬂ

* Accelerated availability

* Professionals- Pharma — Health ==
Authorities

* Expansion = .

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

International comparisons; radiotherapy in rectal carcinoma

LI
_ — N
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Dutch Institute for Clinical Auditing

International comparisons radiotherapy

Eur J Surg Oncol. ;39(9):1000—6. doi: 10.1016/j.ejs0.2013.06.010. Epub 2013 Jun 28.

Evaluating national practice of preoperative radiotherapy for rectal cancer based on clinical

auditing.

van Leersum NJ1, Snijders HS, Wouters MW, Henneman D, Marijnen CA, Rutten HR, Tollenaar RA, Tanis PJ; Dutch Surgical Colorectal Cancer Audit Group.
60%
50%

40% ¥

30% - \\\‘

20% f
10%
P N
o% ( )
2011 2012 3 2014 2015
=No ~Shortcourse ~Longcourse =—Chemoradiotherapy
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Dutch Institute for Clinical Auditing

reduction of registration load

Data interoperability

Connection EMR

Alignment datasets

Interchangeable

Systems, procedures; scalable

QUALITY, IT’'S ABOUT YOU D | C/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

reduction of registration load

 Data interoperability
¢ Connection EMR

* Alignment datasets

* Interchangeable

* Systems, procedures;

scalable

STANDARDS

QUALITY, IT'S ABOUT YOU D | C/\ MAKE CARE COUNT



Dutch Institute for Clinical Auditing

World Economic Forum

Simplify capture of outcomes data

MHWS & ZIN

need to Continue development of personal health
actively

environments

orchestrate a Implement distributed data access models where
people- possible
centered

informatics ‘ Support development of informatics capabilities
44| across all healthcare stakeholders
system

Influence policy to access multiple data sets and
identify unique patients

QUALITY, IT’'S ABOUT YOU D | C/\ MAKE CARE COUNT




GS1

Standardisation, necessary base for improved quality and safety
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Developing Thailand Healthcare

Supply Chain: The Big Data Project

Assoc.Prof.Dr.Duangpun Kritchanchai
Centre of Logistics Management and
Healthcare Supply Chain (LogHealth)

Mahidol University

L=gHealth

CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN

Copyright © 2018 Centre of Logistics Management and Healthcare Supply Chain (LogHealth) Mahidol University, 2018 All rights reserved.




LOGHEALTH, MAHIDOL UNIVERSITY

O Healthcare Supply Chain & Logistics

)

O Research

O Consultancy

O Training

)
)
)

o
CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN
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Our Inspiration: Material & Information Flows

Logistics Healthcare Provider Consumer
Distributor (Hospital, Clinic, etc.) (Patient)

Manufacturer

Material Flows

Q L‘CI Health Information Flows
)

(Ref: GS1 Healthcare) 44




Traceability

Logistics Healthcare Provider Consumer
Distributor (Hospital, Clinic, etc.) (Patient)

Manufacturer




Instead of waiting for the policy ...

46



Healthcare Supply Chain Stakeholder

Initial substance manufacturers,

Export

Semi-finished product (foreign)

. Active ingredient

Additive ingredient

- Package material
(Raw material)

Thai Food and Dr

Finished product (foreign)
Finished Good

ug
Administration (FDA)

Manufacturer/Repacker
(in-house)

The Excise
Department

) ) (

Importer

O L=gHealth

CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN

Royal Thai

suppliers

Police

Marketing with
suppliers

Marketing with_»

Public and private

The Government Pharmaceutical Organization (GPO)

Defense Pharmaceutical Factory
Hospital in-house production

In-house
marketing

National Health
Security Office
(NHSO)

General's
Department
(CGD)

Distributor

he Comptrolle
General's

Department

(CGD)

!

Assurance Company

The Comptroller

Hospitals

Clinics

Drug stores

Patients

In-house
marketing

Others e.g.
Department stores,
Convenient stores,

etc.

Customers

X
T
I

Public and private

47




From Our Research , To Achieve Supply Chain ...

1. identify the uniqueness of drugs and medical materials to communicate
through the supply chain

Manufacturer . . Healthcare Provider Censumer
(Drug & medical Device) Logistics Distributor (Hospital, Clinic, etc.) (Patient)

2. Develop a product catalogue to provide standard data which is useable
to all players in the supply chain ” | Hl“ HH — 7

8" 850000 “ 000010
Standard barcode

CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN

Catalogue

48




Current Situation

Standardized » Too many Standard Code * No mean to * Unable to refer
Code communicate to the same
entity
L
S G
Standardized * Fragmented Database * No synchronized * No quick
Data Exchange integrated data response

« Communicate

* High Operating Cost

* No traceability

ssssssssssssssssssssssssssssssssss

111111111111111
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WE NEED A ROADMAP

\

\\ ~

X /\ Business Intelligence / Big Data
7,
/ /\ Traceability
A
\

'
/ I\ EDI - Standard Data Exchange
Y

)
'\ Product Catalogue
T

Harmonized Code

Global Standard @) ngHeaIth .

8" 850000 " 000010



What we are working on ...

1) Product Catalogue

/—\

" NMPCD | . B4 25,000 items
(National Medicinal = Codes mapping
Product Catalogue

“~_Database) —~

No one wants to give up their own codes.
FDA code GTIN
DC 24 (MOPH) TMT

ssssssssssssssssssssssssssssssssssssssssssssssss
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NMPCD (National Medicinal Product Catalogue

Database)
DC 24 FDA
Codes
request » NMPCD » Return all codes
T™T GTIN

CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN

52




2) - MMIS (Material Management Information System)
- EDI

Wards using the data

_  _  ——
Master data
Master data

¢ N ® Electronic Data N 1‘
=m Interchange (EDI) Portal
=m encrypt/decrypt data
:: Standardization between senders and Standardizatio ....l..
receivers ...I...
'r Standardization Suppliers

Hospital AT
P Catalogue

® Traceability

Remarks
O Developing National Database, healthcare information system and increasing patient safety in drug consumption (TRF-NRCT., 2011-2014)
® Implementation of Electronic Data Interchange In Healthcare Supply Chain (TRF, 2013)

©®A Drug Traceability for Enhancing Healthcare Logistics and Supply Chain Management in Thailand (TRF-NRCT., 2013) 53



EDI Solution Using Product Catalogue

Current Practice Solution

EEEEEERE

N
c T |

V\essaq
‘&0\’ Suppliers 1

i Portal

Hospital

Standardization 1‘

Product
Catalogue

a H Ith ) Suppliers n
O L=gHea Suppliers n
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S——

—
|

® .
\ Big Data
Healthcare Logistics
A
e —
- VMI Track &
- e-procuremen‘t Private Government *| Data Log ' Trace | ®
1 1
@ eomreeesnneeesooes 1 EDI |
A
@ Tt 1 Hospit?l MMIS »  Barcode Hunting ]
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GET PEOPLE INVOLVED
MOU (MOPH, Mahidol University, FDA, Pilot hospitals, NRCT)
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Action Plan 2018 - 2019
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VDO: Supply Chain and Logistics management
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Lesson Learned

8 years effort

Think Big ... Start Small.

Proof of concept

Top down policy

Be Patient and Brave
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CENTRE OF LOGISTICS MANAGEMENT AND HEALTHCARE SUPPLY CHAIN

Thank you

duangpun.skr@mahidol.ac.th

Centre of Logistics Management and Healthcare Supply Chain (LogHealth), Mahidol University
25/25 Phuttamonthon Sai 4 Rd., Salaya, Phuttamonthon,
Nakhon Prathom, 73170, Thailand Tel. (662) 441-4148 Fax. (662) 441-4149

Email: loghealthmahidol@gmail.com, oploghealth@mahidol.ac.th
Website: www.loghealth.mahidol.ac.th
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Discussion

Catherine Sarah Lankshear Dr. Eric Hans Eddes,
Koetz Industry Operations Gastrolntestinal and
Manager, Manager Master Oncological Surgeon,
Healthcare Data & Analysis, Deventer Ziekenhuis,
GS1 Australia Stryker South Director Dutch Institute
Pacific, Australia for Clinical Auditing,

The Netherlands
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