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We are a leading supplier of laboratory-and radiology
services in Europe.
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We supply diagnostic services — laboratory
medicine and radiology services — to public
and private health care units, insurance
companies, occupational health units as well
as to drug development companies.
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Basic facts about Unilabs

Operations in 11 European countries

Denmark, Finland, France, Italy, Norway, Portugal, Russia,

Spain, Sweden, Switzerland and the UK. . T k
Previous Capio Diagnostics

No of employees: 3,100

No of radiology examinations: 700,000
Radiology units: 20

@, *cosogoin @

® CD Sormjand
CD Skaraborg

No of mammography screenings: 95,000
Mammography units: 11

No of laboratory medicine analyses: 28 million
No of laboratories: 80

Turnover: € 360 M .

» Leading European healthcare services
provider to the public and private sector:

— hospitals
— primary care
— specialist clinics
— management contracts
e Diverse customer base:
local, regional and national

health authorities
insurance companies

Capio Diagnostics
Capio Healthcare
At
StGoérans Hospital

— private customers

e Only industry player with a real
multi-country presence in Europe

e 16,500 employees

e 2006 turnover CHF 2,210 million
(SEK 13,000 million) ‘
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The HealthCare Value Stream

Increasing Pressure
Demand "More For Less”
Patient Third HC Laboratory VD / MD / IT
The HC Party . i
" . Providers Services Industry
Consumer Payer
Our Piece
\ J
Y
LEAN Healthcare Process LEAN Six Sigma
LEAN
o . In Product
Six Sigma Six Sigma Design
in HealthCare ISO / QMS
il

= = Unilabs

Towards the LEAN Laboratory

1999
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Planning, Realizing and Evaluating a 45
Modern Clinical Information Production Site - 1999 at StGéran
i Pre L oad ;
Centrifuged Stand Tray —— Anla1rJ1yZe Unload Valllrt]late
PR f Alone )} gng pTEete foaviso a1 doqg g ing
v identity Decap L oader Adv Centaur Sort
< —
C.LM _/(:\\_ M ethod
POCT ) Sample Consolidation
. M anager w .
ie - * Routine
Cardiac Markers CADVIA | Biochemistry
on Stratus CS iml =R | + TDM
IS - DOA
ADVIA] /
ADVIA ||| + Proteins
CE: 4 * Tradclinchem
e, L Immunochemistry
Pat/Di Sample JAnal Decisi '~.,.' Immulite « Allergy
Adviawork(?eif"...___._ — — SEI’O'Ogy
Jﬁ.“é??éffs’n'ﬁi.cs M e Autoimmunity
i{‘: Capio Bayer HealthCare /
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m
Effects of Work Cell Process
Medical Benefits Efficiency and Staff Satisfaction

¢ Improved Working Environment

; q ¢ Focuson Medical Valueand ice
* Integrated Reportsimproves Tigfing :\iI
in Decision Process 3500 Tubes/D 200N Trnster
Changng P\Tubet /D
O |mpr0Ved r g the Workin AN S R
- A | Environmeni 000 Transier
* Imprgved Q al Security i of Tubes/D
(less r important 8000 Transter
« Incr cuson Clinical Value L2 ——
30% Reduction 60 % Reduction
in Number of Tubes in manual Work
Process oriented production Reorganisation of Staff

Consolidation of workprocesses

Team
Sample reception/sortings

Team
Statlab

Integrated Sample Reoeption, Registration, Sample Distribution

ultiv.

I—Semple
Storage

External lab “Single Work Team”
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Creating the Multidisciplinary Core Laboratory :::: Unilabs
CD Skaraborg 2005-2008

Pre Pre Analysis [re Analysis

=5

Analysis Disciplines

Molecular Biology
Bacteriology

Serology
Immunology.

"Risklab
infectious Disease

ClinChemistry

2| celluiar Pathology

Trans Med
Blood Products
Laboratory

Cellular

Histo!
Pathology
Unigue
Process

M Clinical Focus

Process Map
with Staff

Introduction of Mechanism
for Cl (LEAN/SS/ISO)

Present Status

v

All Disciplines

Change Focus

1
2
3
4
5
6 ab Reengineer Bacteriology Process

7 Automation in Trans Med

Common LIS

Common Sample Reception
Core Automation (Siemens)
Common Call Centre
Reengineer Pathology Process

with Common Molecular Biology

Analyze and
Remodel
with Staff for
New Process
Structure

SIEMENS /Thermo WorkCell

Second Line
Processes

Third line
Processes

===
[ —
[f1] First Line CC/Ser/Imm
Automated Process

Future State

Transf
Med
Prepa
Bi00
Products
(0)
®
cular Biology Unique Proces: “()
Focus Production

Map of
Core Process

Towards LEAN Histopathology
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Pre-,Pre-
Analysis

Preparation of Glasses
"The Factory”

Interpretation | Post-
Diagnosis |anaysis

Process Maps Present
Status Indicates;
*Error prone process
sLarge process variation
*Non reproducible report

v
Goals

« Standardized Process

« "Single case/unit processing’
"Continuous processing’
Automated process (cf Chem.)
Digitalisation (cf Radiology)
Consolidated LIS

Reporting in 24 hours

4 4

IVD Industry Input
Based on Future State
Map of Core Process

Introduction of
Mechanism
for Cl (LEAN/SS/ISO)




1)

== Unilabs

Adopting Laboratory Services to
Healthcare Processes in Primary Care

Health Care Process Diabetes Laboratory Process; nalysis/ Data Elow.

HC Process Start;
Planning/Reception

aanclinojeat! Qrderé“ HC Process End; Patient/Dr/Nurse Contacts -

- Process Critical - Medical Decisions - Patient Finalized
Present Analyze New = Implement = Verify
Process 11 Remodel Process 1 Added Value

Measure! «——Value Increase—— Measure!

L :
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“Real Time Quality” for best “QCDM” in Core Laboratory

Active Listening to the
Voice of the Customer -

* Best Quality to
Service at Customer Pull

Lowest price
» Competitiveness
* Financial Margin

Cellular
Pathology

Bacteriology  Secondary

Molecular <o /serimm
Biology

Business g

SIEMENSADVIA® ™

» Focus trom QA/QC to
Process Control

* Changes on Facts

) Process related KPIs

e Data Mining and

Dash Boards

Process Development

with Customer (ie ER)

* Staff Participation

e Team work

» Surveys Staff
Satisfaction

Introduction of Mechanism
for CI (LEAN/SS/ISO)
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e
Map Present Processes
TSR l Achievements

« Introduce Innovative Technology
Eliminate Waste (Lean)

e 2005 - 2007

Implemented New Process

¥ Fia odd | s,
T i ol | g |
el g
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| fadedl|
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e I ind |
e H%
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Productivity Increase Period 0501 to 0705 2 1%

Increase in Margin Period 0501 to 0705 from 5% to 20%

Towards the LEAN Healthcare




Capio S:t Gorans Hospital, Stockholm

Serves population of 420 000
In atypical year, Capio St.
Gorans Hospital treats 200,000
outpatients and 21,000
inpatients. It has 1,400
employees and 250 beds

Public Healthcare produced by
a Private comapny

Emergencyiplet ,

Medicine

Surgery

S

The LEAN approach A

>
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R 1 ome v ] The work harder
approach

» The Hospital Management decided to introduce
process management of Emergency Processes
in 2005.

» The purpose was to create a learning
organization as to process steering and
continuous improvement.

» The improvements should focus on strategically
important areas - "The Swamps” — to identify
and eliminate problems.

Profitabilty
Growth

How did we start ?

-




The Dilemma

Large gap between

Patients

per - capacity and patient
hour demand
Jan-Aug 357

2007 o

# Patients arriving
—

Patients are waiting

and treated later at night # Patients meeting dr

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24

Hour

Systematic and Structured Approach

e Strategic process mapping
¢ Clear delimitation

. « Data on flow

e Strategic process planning = Identify Problems !
* What do we want to achieve ? | ]
¢ Clear delimitation &

Potential for improvement

The ParetoPrinciple

» Strategic process prioritization -SPP 60
« Prioritize problems by voting OO :
i B 09

» Cause and effect analysis Couses Problems
20% 80%
» Suggestions for improvements Improve and Learn through Doing
* Tests

« Strategic process planning, SPP

« Evaluation « D, definie a improvement project

. * Implementing < A,analyze the chosen problem
« L, find solution to the problem
. Process Steenng - DALTIS « T, test the solution and learn
« KPIs * 1, implement the new way of working

« S, follow up and steer the process
(CcfLEAN - PDCA and Six Sigma DMAIC improvement wheels)

« Scorecards




LEAN principles used

Enable employees to drive improvement efforts supported by line-
management
Work with continuous improvements, Kaizen

Focus on customer value-adding activities and reducing waste

— E.g. waiting time, defects, transportation, overproduction, over-processing,
inventory, motion

Create continuous flow
— Creating a pull system linking activities Tt

— Analyzing the tact and cycle time Before [ 1
— Leveling activities Atier
Standardizing key processes
Visualizing the results and creating clear feedback

LEAN increases the value adding time

I value adding time for patient
Al Non value adding time for patient

Focus on five problems

We do too few things in parallel — this
increases waiting time and reduces value.

The best competences examine too few
patients and that too late.

Lack of coordination and routines.

Working hours of doctors not synchronized
with patient flows.

There is much distractions and waste (Muda)
in doctors work

10



Important Flow Principles &)

Link activities — to recognize problems early.
Activities in parallel — to gain time.

Pull - next step in chain is prepared to receive the
patient.
Visualize — all sees what must be done.

Takting the flow — improve the working
environment.

Standardize — that we can see problems to solve
(waste to eliminate).

-~ The LEAN Eye !

83% A 4 Develop

S

Some Problems in Process

Vacant beds do not match the need —
patients arrive at wrong time to ward.

Too few decision points — decisions are
delayed.

Work in ward is done in sequence.
Uneven Intensity in work during the day.
Investigated do not match actual needs.

Find Root Cause — ask Why !

11



Establish Infrastructure
and Culture !

Follow the Route - Use the Tools @

Visualize Process

Inventory of Problems,
Facilitated Work Shops

ol
Ledningsteam </ ;&Qﬁi

A B C

D E F
a4
Processigare !
i
ALY

| Facilitator
Processteam ./

New Design

}

The New Process Design

Best
Competence
moved to the front

Fast Triage | | +
1. 2
. 6.
Judgment i 3. 4. 5.
."’at or?ce by R(;?l‘;;er:jed —®|Investigationf—» New [P Investigation] New 5.
specialist Sl treatment judgment treatment i;-ldghmem
ischarge
A A
1 1
1 r
1 1
Care plan Care plan

12
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Visualize - Do Tests - Put Targets

T1 Mellan

Fore

160+

140

1201

100

801

Minuter

604

404

201

- 4
[
o

37 46

Vardagar

UCL=103,5

Do Frequent Evaluations of Progress

Evaluation Matrix

Evaluation 070614

Utvérdering - krav och principer
Hur klarade vi

>

krav?

i Krav
véra uppstéllda FFGo Takarbedomning
krav? u
RAt beslut {1an borjan

Takabed.

Varakrav p akuten

A patienter Ny en ydig plan

[Allaakiviteter klaradiret

Hur Klaradevi Principer

att tillampa véra [Takavaraskuviteter

flodesprinciper?

Vara beredd pa nésta patient (Pul)

Arbetaparaldil

TSUaisera

Evaluation Matrix

Evaluation 070722

Utvardering —krav och principer

% | 100° Hur klaradevi  Krav 50% |75% | 100

véra uppstalida

Lakarbed_prioriteras efter pal's behov.

100 Hur Klarade vi

att tillampa véra

flodesprinciper?

[ Veraberedd pa nesta petient (Pu)
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Continuously Improve !

“Waiting for the Doctor” per month, working days 24 hours

0z:145:00 Clinic
=& MED

nz:00:00

01:45:00 A f\

01:30:00 A [JV \ "
01:15:00 r‘/\/v “."/ /\ \ f\f\
010000 I / \v/ . /\

/lmplementation\ A\/\

ah:A2:00 of new work Adopted new b
- process working
00:30:00 . O
office time schemes office
00:15:00 working days hours working
5 \ days /

00:00:00

okt-2004 jun-2004 feb-2006 okt-2006 jun-2007
Month

S

Process improvement reducing lead-times by
~30-40%

Example: A&E Surgical total time to treat patient, week-days 2006-2008

Average

time to 04:00 -—@ 34% 6% 38% @— - Decrease in
treat - - w - @ time to treat

patient 03:30 patient
2008 vs. 2006

03:00 4
02:30 1
02:00 4
01:30 -
01:00 A
00:30 02006

B 2007
00:00 +- . : . B2008 (Jan)

Night Day AM Day PM Early Evening Late Evening

Source: Akutliggaren; QlickView

14



Ward: Continuous flow of patients to and

from the wards

S

Q1 2007

Share of 40 1
patients

dischargd 35
per hour

(%) 30 1

251

20 1

15

10 1

5 -

0-

02 4 6 81012141618202224

Most patients
discharged
after lunch at 1

p.m.

Q1 2008

Even flow created

with fewer patients

released per hour

In
Out

Share of 40 q

patients

dischargd 35 -

per hour

(%) 30 1
251
20
15
10 1
5 -
0 T

0 2 4 6 8 1012 1416 18 20 22 24

Visualization and teamwork key parts of LEAN improvement
Example: Process work at cardiac ward - Overview of white-board

Personnel

Room Patient Monitoring Tests Individual Plannin Coordination
round
A Tropl 10 1 Clear patient
Teams including prioritization
physician and nurse A . 10 ANGIO
defined for each patient
tri .
20:1 KK-23 O Leave at 11
20:2 W.0-40 Leave after
O breakfast
14 ER-45 MIDA ®
15 T.Y-29 Leave at 13
O A
16 U.I-34 Ackabel ® Waity \37
21:1
PYP) K22 oA Clearly visualized
@ of patient plan
Behrum

IVA

S

Individual Planning — No Classical Rounds

15
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LEAN Laboratory
supporting
LEAN Healthcare

"An Integrated Delivery System”

Unilabs

e

Common Tools

Unilabs

Design for Six Sigma (DFSS)

Invention-Innovation-Design-Optimize-Verify (12DOV)
Define-Measure-Analyze-Design-Verify (DMADV)

MEASURE \
Larger Projects
0 . (6 - 12 months)
SIX Sigma e . A
DMAIC IMPROVE Continuous
ool Improvement
(Cn
ACT. ACT
LEAN ggad &
PDCA h PLAN Short Projects
Con!irﬁous CHE@ u--- i\ (1 — 5 days)
Improvement (Cl) 6 DO Do

Project Assignment
—
New Processes

Innovative Organization
“Lean Bacteriology "

“Lean Histopathology "
“lLean IT"

—
Improve

Present
Processes

“Real Time Quality”
» LSSPC”

Basics is Common Process Visualisation and Understanding
(Model Based Management, Business Modeller XDIN)
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Synchronizing Tools

Facts Drive
Disne Gz "Customer Pull
ISO /\ + Patient
e User
9000/17025/15189 VEASURE " pover
Stabilizes
and el €. e ANRLYZE _LEA_N/
sets Focus | | et } Six Sigma

4 IMPROVE

Business and Operational
Challenges

Structured and process based way of working creates power
and continuity in the improvement process

W e
2 Unilabs )

Understanding Stakeholder Roles in Healthcare Value Stream

Voigeof Voiceof Voiceas
Patient Customer Customer

Customer IVD Industry

' Health care Laborator LabMed / Radiol
Patient Provider Service Proviller relgy
Consumer User/Payer " Our Piedt” IT Industry
(third party) MD Industry

N\

Communications to master
by Lab Service provider

17
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Buildning - “The LEAN Healthcare Enterprise”
Kaizen (M udael@ination, 59) + Kai;en

Maintenance = I mprovement (continuous effort)
Improve
IT Process Support__[ sl Result

"Buying raw material " Products / Services ”Getting payment”

S 6 Frasss | Gemba — Production Process | End of Process

LEAN 1VD Industry products support LEAN laboratory Processes ]
LEAN IT Laboratory Process Support HC
Total Company Process X
L
LEAN Purchasing LEAN Finance g
LEAN Finance .
S
The Med Laboratory Service Gemba n
LEAN Healthcare A
Patients — Accessto Care

i :
-1 < Unilabs @

Business and Service Oriented CD Lab Models

Integrated Processes Potential Improvements
in Health Care
Integrated New Conditions for
Core NP- oocr * HC Planning
Esoterica Lab Lab  Lab Orders
!P I e Sampling
G Geions
H LY r rovements in Flow of
Improv « Patients
« New | | » Samples
. ) * Work
* New Service Model, Consulting « Information
* New Model Lead Times - Knowledge
Shorter, Coordinated and Reproducible « Medical Decision

¢ Cost Containment 1

” * Improved Resource Utilization

”More for LeSS * Increased Productivity

* More Relevant Time for Patient

TP20071016 -32
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Improving Lead Times (QCDM)

POC;
o

Delayed Responses due to Centralisation/Esoterica(5 — 10 days, 10%)

CC/Ser/Imm

NPL.
-«

POC; Delayed Final Responses due to Complex Manual Procedures (2 - 4 days)
P

Bacteriology

ons

Delayed and Non Reproducible Responses due to Inefficient Processing
and Shortage of Specialist Resources (3 days —5 weeks, 95 %)

Histopathology
. /

30 min — 24 hours
Response Box of
Integrated Core Lab

Fagt Respons
5 %
—

Lead Times Days

':.::: Unilabs
Fitting POCT to LEAN Healthcare process

POCT CM Services at Previous;
Triage Unit CM services Stratus at Wards
Optimized Value defends High Cost Limited Value — High Cost

Ortopedics

Medicine

Optimized CM
Surgery i Services from Core Lab

Low Cost - Limited Valuein Triage
75% within 32 — 45 min from access to resultin LIS

19
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It is About People
There is No Such Thing as Operator Error
&5 Itis PROCESSES — not PEOPLE that Fail.

LEAN Team Leaders LEAN Team Top Management
Capio St Goran Unilabs St Goran Unilabs North

. Martin Swegmark (ceo)
Goran Ornung (med) Emma Lindb&ck (Lab Manager) Lars Lundgren (vedical birector)
Jonas Leo (surg) Rolf Olsson (prod Manager) Ann Kersti Adolfsson +r)
Hans Lundberg (rop) Andreia BUNESCU wed offcer co Annelie Vestlund (ab anagen
Annika Johansson (roprecer)  Johan Geijer (raciltator) Lennart Nordstr&m (vedical officer, cc)
Ylva Ostlund (surgradion David Afzelius (T syst Managen Andreas Matussek (vedical Officer, micro)
Lars Eurenius (cardiac) Ann Westgren(Q manager) Jakub Szczypinski (Medical Officer, path)
Bengt Lofdahl (cardiac) Members of LEAN Production ~ Asa Bjorkenor (@ manager)
Palmqvist Sofia (adm) Team Maria Reis (T managen)

Tom M Pettersson (pevelopment)
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