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ROM OUR LAB'S EIGHT-YE
NT METHODS TO CHANGE THE CULT
PRODUCTIVITY, INCREASE QUALITY

ars of History: Our Lab’s Lean journey
ical Practice Improvement Landmaks:
ISO9001, Lean Six Sigma Philosophy, Redesign
hree successful process improvement projects
Lessons learned

ext steps: now is the future

THE CHANGE BEGINS WHEN SOMEONE SEES
THE NEXT STEP




LANDMARKS L
IN OUR HISTORY

The Germano de Sousa Group (GSG) has been firmly

established in clinical laboratories for more than 40 years.

The Group grew and developed in the heart of the

scientific community and our strength lies in the ability to
. . . . . . Opening of
combine science with management and innovation skills. Central
Laboratory in
Oporto

GERMAND DE SOUSA

CESTRO DR GUNE 1A LaRORRTARIAL
Acquisition of
the new
Opening of the premises for the
Genetics Center headquarters
and the Genomics
Laboratory

Full
automation

of Central
The GSG history 1SO Quality Lab with

begins certification 2014 robot
assembly
T line
-
= 1st

Portuguese 2015
Introdution dedicated to
of Harmony Genomic
Prenaatl licensed by
Test in the new ERS Launch a
Portugal rule start-up
Laboratory of dedicated to
Excelence " genetic
Six Sigma Hﬂ!ﬂn‘;{g JL research in
7,&' cancer,

predictive

ERS tests and
G .:.:... liquid biopsies

40 YEARS OF HISTORY



CENTRES

» Prenatal Diagnosis » Study of Organ-Specific Autoimmune Diseases (Thyroiditis, Hepatic, Intestinal, etc.)
» Combined First-trimester Soreening » Study of Neurological Autoimmune Diseases

» (ombined Second-frimester Screening » Immuno-allergology (RAST / ISAC)

> Harmony Prenatal Test > Morphological examination of peripheral blood and bone marmow
» Precision Medicine » Flow cytometry

» Oncogenomics, Pharmacogenomics » Genetic studies

» Genetic Markers of Hereditary Neoplasms > Autoimmune Diseases

» Oncological Diagnosis (Tumour Markers, HPY, P(a3) » Haemato-oncology

» Dyslipidaemia Studies

» Lipid parameters and lipoproteins

» |dentification and determination of LDL and HDL subfractions

in patients at risk

» Study of Systemic Autoimmune Diseases

(Systemic Lupus Erythematosus, Rheumatoid Arthritis,

Scleroderma, etc.)

40 YEARS OF HISTORY



GERMANO DE SOUSA

The skills of our human resources, strong investment in technological
capacity and research and innovation policies coupled with spedialised

management make Germano de Sousa the largest private operator in
Portugal.

Spedialists in Clinical Employees
Pathology and Genetics

Thousands tests Patients per
per day nationwide day nationwide

@ GERMANO DE SOUSA

CENTED DE MERDICIMA LARGEATORISL

Collection Points Laboratories

Million laboratory Million users
tests per year per year

40 YEARS OF HISTORY



GEOGRAPHICAL

ana 2 9

o l []
PUBLIC PRIVATE
HOSPITALS HOSPITALS HOSPITALS

Leading Laboratory 1 ‘
Hospital Laboratories 11

LABORATORIES
Regional laboratories 4 .

ERR1'5(0)

CENTRES COLLECTION CENTRES

40 YEARS OF HISTORY



THE GERMANO DE SOUSA GROUP HAS A QUALITY
MANAGEMENT SYSTEM [I1SO 9001]

The application of these principles as a strategy of continuous
Improvement and control of their performance, meeting the
reguirements, needs and expectations of users, in an effective and

efficient.

2010

Bureau Veritas
Certification
Germano de
Sousa Group

240015}

Bureau Veritas
Certification

e 1st Group lab - e CML GS
Labdiagnostica e HCD
 HCIS
= HCP
e Labdiagnoéstica

2016

GS Group
Certification
Restructuring

 CML GS

e Genetic Germano
Sousa Lab

e HCD

e HCIS

e HCP

e Labdiagndstica

CLINICAL PRACTICE IMPROVEMENT LANDMAKS



SUSTAINING THE USE OF THE 1S5S0 9001 QUALITY
MANAGEMENT SYSTEM

O O

O 10 6

’ : '
9 Follow-up audits Continuously

3 Recertification Certified GS
Audits Group Laboratory

Concession Units

CLINICAL PRACTICE IMPROVEMENT LANDMAKS



LABORATORY LEAN JOURNEY Lean Project National

Technical technical

Restructuring - consolidation
Automation

2016

Restructuring
- New
headquarters

Lean Project
Preanalytical

Lean Project
Biochemistry

Bureau Veritas and
Certification Immunology

1ISO 9001 ‘

Lean Six
Sigma
Philosophy

CLINICAL PRACTICE IMPROVEMENT LANDMAKS



CLINICAL PRACTICE IMPROVEMENT APPROACH
Customer Focus
« Satisfaction of the expectations and demands of the Clients,

 Involvement of the Administration, Employees, Suppliers, Doctors and
Entities.

Resource management
Scientific method applied to our work
Training and follow-up of all Employees

Competent and conscious execution of own responsibilities
Identify waste: reduce or eliminate it

Employee responsibility and involvement

« All Employees responsibility
Leaders Communicating and understanding the
team

Compliance with standards and good
laboratory practices

CLINICAL PRACTICE IMPROVEMENT LANDMAKS



LEAN TOOLS

Shitsuhg Seiton
(Sustain) (Shine)

5 Why’s

Seiketsu

(Standardize) Seiso

(Set in order)

Rapid Process Improvement

Workshops
Visual management
Inventory management

Metrics

CLINICAL PRACTICE IMPROVEMENT LANDMAKS



DMAIC PROJECT | 2009 DMAIC

Orientation of the company's
objectives in a continuous
improvement associated with the
reduction of costs related to
non-quality.

In this project we want to find a
solution that allows us to improve
not only technical performance
but customer satisfaction.

Focus on Reduction TAT:
Eliminate the repetitions
performed per equipment,
according to the
characteristics of the method
used and studies of
reproducibility and capacity.

LABORATORY JOURNEY - CREATING THE FUTURE



DMAIC PROJECT 2009 DMAIC

Toxoplasma, Ab. - TAT (min) Level Sigma_Immunology [201-2013}

Level Sigma

10 11 iz ;i

15t Tém | 20 Trim | 3rd Trim | 4tnTém | 15t Tém | 200 Trim | 2 Trim | 4tnTam | 15t Tém | 20aTem | 2o vim | 4tnTam | 1stTém | 2eaTem | 20 vrm | tnTem
w0 | 300 | 20 o1 | z0m 11 Wz | oz | Wz | 3o | wn
+ 1t

B 7 B 50 EE) x 573 282 250 288 S
11 e 257 i3 37 i3 a1 e

4 e 220 <10 423 257 - 425 ) a9 41 281

e e B e 12 e s e e

x e ) 201 322 201

Pre-LEAN B/l Pas-LEAN B/I New CMLGS Pre-LEAN Autom Pos-LEAN Autom Pos-LEAN Autom Pos-LEAN Autom 383 350 375 352 e 373 401 378

PROBLEM POTENTIAL SOLUTION

Implementation of algorithm for
automatic programming of dilutions of
biological samples

Repetitions dueto
dilution

Increase cooling in the field of realization s TAT | m p rovment
/

of Biochemistry - Dimension R R
temperature on some 36%0 reduction time

parameters

Influence of

Intensive training to new technician, and
recycling to be provided to all technician,
with review of pre-analytical procedures

» Repetitions performed per
equipment:

Correlation studies were performed for Si gma 3.50 to 4.00
the anaysed parameters Vidia equipment
with other equipment on the market.

I Equipment: precision

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT: STREAMLINE WORKFLOW IN 2010 Pre-LEAN
BIOCHEMISTRY AND IMMUNOLOGY

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT: STREAMLINE WORKFLOW IN 2010 Pos-LEAN
BIOCHEMISTRY AND IMMUNOLOGY

Capacity

LABORATORY JOURNEY - CREATING THE FUTURE



CHANGE MANAGEMENT - STRATEGIC AND OPERATIONAL
LEVELS

Fitted Line Plot Probability Plot of COL TOTAL DIM; COL TOTAL VISTA
COL TOTAL VISTA = - 1,018 +0,9581 COL TOTAL DIM Normal - 95% CI

8

280
s 4,16848 L /® Variable

260 R-Sq ) 98,3% —&— COLTOTALDIM
R-Sq(adj) 98,3% —— COL TOTAL VISTA

2404 Mean StDev N AD P
1951 33,19 56 0,360 0,436

1859 32,06 56 0,378 0,397

220+

200+

180+

Percent
PGS B

COL TOTAL VISTA

160+

140+

o 8
1 1

1201
°

100+

T T T T T T T T T T T T T T

100 120 140 160 180 200 220 240 260 280 150 200 250
COL TOTAL DIM Data

-

Correlations: COL TOTAL DIM; COL TOTAL VISTA

COL TOTAL DIM| COL TOTAL VISTA

Pearson correlation of COL TOTAL DIM and COL TOTAL VISTA = 0,992 ZIEDIA 195,05 6.50 185,86

P-Value = 0,000 CV% 3,41
MEDIANA 194,00 | 185,00
) 6,36

LEAN redesigns, new equipment S 3,36
VAR % -4,64

acquisition and change methodologies, _

carried after validation of methods. CVw [ootw oo,

subject bioloical 15,2

SUSTAINABLE IMPROVEMENT variation]

LABORATORY JOURNEY - CREATING THE FUTURE



TECHNICAL CONSOLIDATION - VISTA 1500:
WHAT WE WANTED TO ACHIEVE

Homogeneous Process

High Sensitivity and

Unlimited Development Potential

More than 6000
[ 240 tests/hour } [ tests on-board }

SMART

Always ready algorithm
software

LABORATORY JOURNEY - CREATING THE FUTURE



TECHNICAL CONSOLIDATION - VISTA 1500
LEAN PROJECT BIOCHEMISTRY AND IMMUNOLOGY

Glucose - TAT (min)

Creatinine - TAT (min)

LABORATORY JOURNEY - CREATING THE FUTURE




LEAN PROJECT 2010 PRE-LEAN
BIOCHEMISTRY AND IMMUNOLOGY

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT 2010 Pos-LEAN
BIOCHEMISTRY AND IMMUNOLOGY

LABORATORY JOURNEY - CREATING THE FUTURE



@ GERM.ANG DE SDUSJ’L

D‘[HTDII I ﬂll.

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT 2015 PrRe-LEAN
TECHNICAL RESTRUCTURING - AUTOMATION

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

EeE
Lo =
-
1 Q0
L]

et 1 e T
M dIp

2016 PosT-LEAN

Zonas de Infervengic

Zora 1 -zona de tlagem de amosiras
Zora 2 - zona de tagemicloulacao
Zora 3 = arumes de gelelras wmicas e ke,
calkotes vazlog

Zora £ - Trigedilcos, 1 peslo de Irabalhe
Zona 5 =frigodilco e llxo, calooles chelos
Zana f = zona de sujos & despejos

Zona 7 = ticnlcas manuals

Zona 8 - bancaga e lmmunocap 250
Zona 9 =RlA

Zana 10=zona de aulclmunlade

Zona 11 =zana de mlcrescdplo

Zana 12 =sala de [nfarmalca

Zana 13 - zona bécnlca | esgofos

Zona 14 - CORELAB

Zona 15=greq ¢ droulagdo

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT 2016 PosT-LEAN
TECHNICAL RESTRUCTURING - AUTOMATION

g e s g

= 2016 - Total Laboratory Automation (TLA) -
iImproving traceability and efficiency.

= Whole of sample processing, from the beginning of
the workflow inside the lab (check-in) to the end
(disposing), including any step in pre-analytical,
analytical and post-analytical phases.

L
=]

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA = Urine.  Citrate
SAMPLES AND TESTS 252 , 312

December 2016 .
2927 tubes / samples proc: S
28456 tests performed "
80% serum m
57% tubes go to 1 equipme!
Average Test / Tube : 9.7
Peak production : 18h N

RasultHour ¢fDay

b-Serum |
58%.tubes go to 1

Averag
Peak productiog _

0123 4567 8IWNNRUHBETEVNNRN
ResuliHow of Day

Dy DUS/20T7 Total Tests: H234

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA viay 2017 Dec 2016

ALIQUOTS 411 Aliquots 0355 Aliquots
S0 niueserelac) 0 50% Immunoserology

Peak: 8pm 0 Peak: 19h

Aliquots

REFERE
NCE, 63

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA
CAPACITY

Production Received & Resulted Tests
CheckIn to Resulted TAT (min)
ADVIA XPT-2

ADVIA® XPT-2 Productigh 12/2016

- Theoretical:
- Peak Tests: 1,515
- Peak Hour: 14
: - Peak Hr Tubes: 181
| pakbTubes: 248 - Peak Hr Utilization: 56,4%
kO 1% - Total Test: 7,270

- PhHr BE Tubes: 228
- P % ISE Tubes: 516%

0 FETIrEssi [}
D01 2 3 4 5 B 7 B 3 MWNIZWMIBITEDANN RS 00123466 7E00NRBUBBETERANRZA
Rasuk Hour of Day HoucfDey

Utilization (%
iy Check-In to Resuited TAT (min]

ADVIA® XPT-3 Production
12/2016

- Theoretical: 2400

- Peak Tests: 2,110 2,238

- Peak Hour: 14 14

- Peak Hr Tubes: 215 225

- Peak Hr Utilization: 74.7% 78.0%
l : - Total Test: 17,380/ | 15,589

i = i . ]
TEIRNRUMEETBRINAED
Mo ofDay

Lov v v v us
001 2 3 4 6 6 7 & 9 10101213 WG WK 17 W WA N przasEE
Fesul Hour ol Day

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA
CAPACITY

Mﬁcw;«
i, W | Udization (%) Production Received & Resulted Tests
: 5| CenaurXp2 Check-Into Resulted TAT (min)

Centaur XP-2

Centaur XP-2 Production 12/2016

- Theoretical: 240

- Peak Tests: 186 231
- Peak Hour: 19 18

- Peak Hr Tubes: 84 108
- Peak Hr Utilization: 86.3%¢ & 100%
- Total Test: 1749 1217

r‘I’
Ncrrresereseres 4 |

[ 3 - L L ]
012345678800 R2UHEETEEDNRD 1123458 T EINNRBEMBRETEWANZS
Raguk How of Dy Hewr of Day

D | Utilization (%) Production Received & Resulted Tests

® | Centaur XP3 Check-In to Resulted TAT (min)
Z Centaur XP-3

-]

Centaur XP-3 Production
12/2016
- Theoretical: 240
/ - Peak Tests: 189 221
e Tpe I - Peak Hour: 16 18

- . - Peak Hr Tubes: 77 106

W s

O iramennss . n - Peak Hr Util: 78.8%¢ 92.1%
PekTess 13 - Total Test: 1637 1573

/| -Peskbow 16
-PesicH Tubes: 77
Puak ki Densty 25
PuskHlE %

H om & W8 o B =

=

-
[} — 0
01234567 B INVNNBRBERVRENDNR D MWNRDBUBEETE D02
ResutMoce ol Dy How ¢/Day
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LEAN PROJECT

TECHNICAL RESTRUCTURING - AUTOMATION
PRODUCTION DATA

CAPACITY

Auilsbls Caraciy

- Day Capaciy: TaT

s L | Utiization (%)
-::nw :sa Centaur XP-4

¥
01 72 3 456 783NN 0RHBIHEETEBDINRE

MO & @ @ N @m @ @

Riesul Heur ol Day

Capacity Bra
:mhm 550 | Utlization (%)
o 2 Immulite 2000-1

t

BT ?3AEETEIUNNEBEHEETERDNER
RasstHour ol Day

01

2

3

4 5

Aniyical TAT
Production Received & Resulted Tests - Total (N ;uﬂgﬁ
Check-In to Resulted TAT (min) s 0
Centaur XP-4 50 )
ur gt 1053 0l 12/2016
N Centaur XP-4 Productign
| lne
Theoretical: 240
me Peak Tests:
| m:, ey Peak Hour:
PRI P Peak Hr Tu_b_es: _
: Peak Hr Utilization:
Total Test:
6 78 9IﬂIIDI3uISSITIBI-B?J?I???3n
Heur céDay
Production Received & Resulted Tests
Check-In to Resulted TAT (min)
Immulite 2000-1

IMMULITE Production

- Theoretical: 200
Peak Tests:
Peak Hour:
Peak Hr Tubes:

Peak Hr Utilization:
- Total Test:

]
001 23456789 WNRBUBEETBYDN RN

How o Day

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT

TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA

mycm:. B

T .

PbiCasecty.  4510% Utilization (%)
Pokor W Ligison XL-1
- P Hr | 1€

100,

50

0]

|

#0)

0]

40

0]

0

10}

N
001 2 3 4 5 8 7 8 85 WNMNR2NWBEKTEYNNARA

Regelt Hour ofDay
st Cocy |

- Dy Capaity: LIRE Y e
ey 1 Utilization (%)
Pt C5-5100-1
.kwm 17

100,

501

0

0

01

Ell

401

)

20

W

NLrarsrarressssrrass
012 Y4 5 B 7T EFUOUMRRBHBETBRBADDZD

ResiitHou ofDay

Cycla Type
W Gyt

Cych Type
W Cycet
M@ cyoez

BoOM & © @ o B - B

[

Anahiica TAT
Production Received & Resulied Tests [
Check-In to Resulted TAT (min) 55 i
Liison XL-1 i

1272016
Liaison XL Production

- Theoretical:171

- Peak Tests:

- Peak Hour:

- Peak Hr Tubes:

- Peak Hr Utilization:
- Total Test:

. oo IIII
1 4

Hou oDy

oo
-
on
e

Production Received & Resulted Tests
Chech-In to Resulted TAT (min)
Cs-5100-1

CS5100i Production

- Theoretical: 400
- Peak Tests:
- Peak Hour:

- Peak Hr Tubes:
- Peak Hr Utilization:
- Total Test:

L
21456718
Houwof Dy

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT

TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA
TAT

Check-In to Resulted TAT (min)
All Instruments

Check-In to Resulted TAT (min)
All Instruments

o)

por

Check In - Resulted (mi

5 &8 & 8 3 3 8 8
¥ 8 &5 8 3 2 8 8
¥ 8 5 8 2 =2 8 5

=
=
= B
=

2 3 4 5 6 7 8 9 10 11 12 13
Hour of Day

120
110
100

%0
80
]

&0

50

40

30

20

10

0
.-

Dec 2016
v TAT: 35.5 min
v 90 % Complete in less than
v 4.0 % re-run (4)

Hour of Day

May 2017
v  TAT: 39.2 min
v 86 % Complete in less than 60 min
v’ 2.5% re-run (4)

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT

TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA

Creatinine - TAT (min)

Glucose - TAT (min)

Toxoplasma, Ab. - TAT (min)

INR - TAT (min)

LABORATORY JOURNEY - CREATING THE FUTURE




LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA
TAT

CA 15.3 - TAT (min)

—_—

LL\— .

\YP;: t.

WYy
+

o
Pre-LEAN B/ New CML GS Pre-LEAN Autom Pos-LEAN Autom Pos-LEAN Autom Fos-LEAN Autom

BhCG - TAT (min)

—n

TAT Achievements

Median TAT (mir utes) 95th Percentile (minutes)

Flexlab %

Old system Old system i
Automation | Improvement

ﬁ Serum Creatinine 74,97 30,88 85,30 32,84 62%
‘ 1t Serum Glucose 81,05 33,07 a0,29 36,04 60%

% F | Toxoplasmose Ab. 1311,00 262,60 1969,10 348,56 82%
| BhCG 77,86 57,02 83,01 63,45 24%
\J 4 “ h» JCA15.3 147,82 142,11 162,68 155,38 4%

'l

o +-
Fre-LEAN B/ Pra-LEAN Autom Pos-LEAN Autom Pos- LEAN Autom Fos-LEAN Autom

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING - AUTOMATION

PRODUCTION DATA
GROWTH

30 marco 2016 5 dezembro 2016 9 maio 2017

o Average Growth: 18%b per year
0 Increased # tests / tube: 19%0

=i—Testes/dia
=¢—Tubos/dia

——

3 2016 12 2016 5 2017

LABORATORY JOURNEY - CREATING THE FUTURE



LEAN PROJECT
TECHNICAL RESTRUCTURING — AUTOMATION:
GOAL TO INCREASE PRODUCTIVITY
0o BEFORE: Central processing lab assistants had to prioritize Promised
STAT TAT: 1 hour
LEAN: first in; first out
Routine < 1 hour [average: 37 min]

STATS only 8%
Increase Productivity (Growth of 35% without an increase in

technical costs and an increase in technical consolidation)
Increase Traceability

Patients / Tests

N
e -
S e

" " "
— v bl

T T T T T T T
2009 2010 2011 2012 2013 2014 2015 2016 2017

LABORATORY JOURNEY - CREATING THE FUTURE



QUALITY MANAGEMENT SYSTEM 1ISO 9001

sEvaluate sEstablish a baseline Satisfagao do Cliente ©
sApply lessons sldentify priorities
learned »Set improvement
+Modify as necessary goals and standards

Responsabilidade da
Gestdo

Pulitica da Qualidade
Object;

Maiheris e
prustighs de
s

shonitor and
measure

*Find and fix
+Document results

simplement actions

*Plans to achieve
goals

PROCESS0 POS - ANALITICO
Entrada: Resultados
Saida: R i e disponivei

PROCESSO ANALITICO
Entrada: Amosira idenfificada triada
Saidz © Resultados

Systematization / standardization PROCESSO PRE  AnaLmco

Saida : Amostra identificada triada

Detect error and act effectively ‘.\

Accountability of the whole team Requisitos do Cliente

Leadership
Communication of results and

iImprovements Team effort result

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT



METRICS - MEASURE ALL PROCESSES, WHAT IS CRITICAL
IN THE SYSTEM

PROCESS

PRE-
ANALYTICAL

ACTIVITY

Harvest

METRIC

Repeated Crops

METHOD OF
MEASUREMENT

Repetition / Reason
/ Harvest Analysis

OBJECTIVE

Sample Hemolysate
<12%

Coagulated Sample
<30%

Inadequate Proportion
<5%

Sample Poorly
conditioned <5%

Poorly identified
sample <10%

Contaminated sample
<1%

Inadequate container
<20%

Poorly harvested
harvest <15%

Inscription

Incorrectly entered
user data

No. of processes
with demographic
data changed /
Total number of
entries

> 3.5 sigma

Triage

Non-conforming
samples

No. of non-
conforming
samples / Total
patients

> 4.0 sigma

Analysis conference

Added / canceled
analyzes

Ne of analyzes
added / canceled /
N° patients

> 3.5 sigma

PERIODICITY

Monthly

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT




METRICS - MEASURE ALL PROCESSES, WHAT IS CRITICAL
IN THE SYSTEM

REPEATED CROPS

1st Trim 2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim 3rd Trim 4th Trim 1th Trim

2nd Trim
2015 2015 2015 2015 2016 2016 2016 2016 2017

2017
N©

. 169 328 468 452 539 397 424 449 515 561
repetitions

p;t?(te?’llts 161,371 166,674 160,469 172,338 186,894 190,281 182,944 195,272 231,773

225,379
%
repetitions 0.105 0.197 0.292 0.262 0.288 0.209 0.232 0.230 0.222 0.249

Sigma 4.57 4.38 4.25 4.29 4.26 4.36 4.33 4.33 4.34 4.31

ADDED / CANCELED ANALYZES

4th Trim  1st Trim  2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim
2015 2016 2016 2016 2016 2017 2017
Ne of analyzes

e poa YRS, 2317 2134 2578 2612 2895 2824 2025
Total patients 172,338 186,894 190,281 182,944 195272 231,773 225,379

% defaults 1344 1142 1355 1428 1483 1513  0.898

Sigma 3.71 3.78 3.71 3.69 3.68 3.75 3.87

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT



METRICS - MEASURE ALL PROCESSES, WHAT
IN THE SYSTEM

1S CRITICAL

ANALYTICAL

Analytical
Execution

Number of equipment
malfunctions

Number of faults of the same
type of equipment

< 50% of total
faults

Annual

% Calibrations /
Maintenance performed

Nr. of Calibrations /
Maintenance performed /
Total Planned

100%

Annual

Repeat Parameters

Método 6 Sigma
(Nr. de resultados repetidos/
Total Parametros
determinados)

> 3,5 Sigma
[Por equipamento]

Quarterly

Analysis of the Levey-
Jennings letters according to
Westgard's rules

CV analysis by parameter

Westgard's rules
[1:2s/1.3s]

CV% Table
[CLIA 2010]

Daily

Monthly

Previously defined with the
Organization (NEQAS /
PANEAQ-INSA / SEQC)

> 90% of analytes
up to 2s

> 60% of analyzes
up to 1s

According to
defined
programs

Contaminated urine
cultures

Rate of contaminated
uroculture / Total number of
uroculture applications

Quarterly

Positive blood cultures

Positive Hemoculture Rate /
Total Nr of Hemoculture
Requests

Quarterly

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT




METRICS - MEASURE ALL PROCESSES, WHAT IS CRITICAL
IN THE SYSTEM

Repeat Parameters - Immunology Repeat Parameters - Biochemistry

(T FEERE

Nivel Sigma

ﬂ-THITE'SI]’E A"!anresne EanrEﬂre ﬂanrEslrE 12 Trimestre HanrEﬂre ETmrEﬂrE 42 Trimestre 12 Trimestre
201 2018 21,

m—Advia centaur | 322 326 326 344 37 376 379 38 378

— dvia Centaur | 373 383 381 387 383 378 373 384 33
S Adivia Centaur I 208 372 394 FrS Fr 12 Trimestre 22 Trimestre 22 Trimestre 48 Trimestre 12 Trimestre
2016 016 2016 2016 2017

[ mmulite 3,54 420 4,08 , 38 407 3,9 370
| mmunocap 332 381 408 403 3% 370 354 379 — Advia XPTI 4450 422 418 4,17 416

e Lizison 370 3 , ; I dvia ZPTI 453 439 4,35 445 435
g Tota | Garal , , , | 3, 376 3 , 3 e Total Geral 442 429 426 428 424

Repeat Parameters Autoimmunity Repeat Parameters Hematology

4,00

3,50 2
3,00
2,50
2,00
1,50
1,00
’ E 2 1 = E

0,50 2 an 1
» Trimastre | Trimestrs | Trimestre  Trimestre | Trimestre  Trimestre | Trimesrs | Trimestrs | Trimestre
2015 2015 2015 2015 2016 2018 2018 2015 2017

0,00
! 18 Trimesre 22 Trimestre 32 Trimesre 48 Trimestre 12 Trimestre f— 52 418 4n 407 401 3% 400 401 3% 490
2016 016 2016 016 2017 e Capilarys 2 403 2,28 3,00 2,64 3,73 318 354 3,53 3,40
m— HES 10 377 33 339 3,95 33 312 2,34 2,68 2,59
—— Mago 32 335 315 3,38 341 —Vescube 421 43 4,23 422 415 393 395 334 388
m— Phoresiz 3,35 3,56 3,17 3,55 3,66 — itPius 375 379 3n
mmm ENFrospec 3,15 2,90 3,78 3,15 — 55100 38 37
—— C521000 450
—Total Geral 2,35 2,55 316 3,53 3,65 —T T ' T
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METRICS - MEASURE ALL PROCESSES, WHAT IS CRITICAL
IN THE SYSTEM

PROCESS ACTIVITY METRIC METHOD OF MEASUREMENT OBJECTIVE PERIODICITY

. L. N° of complaints / Total .
Satisfaction index number of patients 2 4.5 Sigma

P Delivery Total Non-conformities / No. of
Os- of Unconformities patients Annual

ANALYTICAL Results

Number of Bulletins not

Delivery time printed (complete) in the Monthly

established period / Total
Bulletins

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT



METRICS - MEASURE ALL PROCESSES, WHAT IS CRITICAL
IN THE SYSTEM

DELIVERY TIME

1st Trim 2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim
2015 2015 2015 2015 2016 2016 2016 2016 2017 2017

Nr defaults 2765 4461 2419 3558 1684 1834 1401 1031 1254 1030

Total patients 161,371 166,674 160,469 172,338 186,894 190,281 182,944 195,272 231,773 225,379

% defaults

. . 1.713 2.676 1.507 . 0.964 0.766 0.528 0.541 0.457
Delivery time

Sigma 3.62 3.43 3.67 . 3.84 3.92 4.06 4.05 4.10

LEAN — FLEXLAB AUTOMATION

SATISFACTION INDEX

1st Trim 2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim 3rd Trim 4th Trim 1st Trim 2nd Trim
2015 2015 2015 2015 2016 2016 2016 2016 2017 2017
N© of

. 1 3 4 6 14 20 17 8 15 15
complaints
Total patients 161,371 166,674 160,469 172,338 186,894 190,281 182,944 195,272 231,773 225,379
% complaints 0.001 0.002 0.002 0.003 0.007 0.011 0.009 0.004 0.006 0.007

Sigma 5.87 5.63 5.56 5.48 5.29 5.20 5.23 5.44 5.32 5.32

DAILY MANAGEMENT - CONTINUOUS IMPROVEMENT



DAILY AUDIT: TAT MEASURED AS 2% MEETING TARGET

Ave rag e TAT — E me rg e n Cy Se rvi Ce . Percentage of non-compliance in the ER (SI U + SU_U) and percentage of total

requests in the laboratory per hourly

Parameter Servico Urgéncia (URG) Servigo Urgéncia (ROT)
Quant  Tempo Quant  Tempa

Acido Valproico 3 18
Albuminémia [Albumina sérica] 85
aPTT-Tempo Parcial de Tromboplastina activada 755
Benzodiazepinas (Pesquisa na Urina) 4
Carbamazepina 1
Creatinaquinase Total (CK) 476
Creatinina sérica [Creatininémia]
Desidrogenase Lactica-LDH (Soro) 954
Dimeros-D de Fibrina
Fibrinogénio [Factor 1] 43
Fosfatase Alcalina [ALP] 770
Gasimetria 78
GGT (Gama-Glutamil -Transpeptidase) 1018
Glicémia em jejum 785
GOT / AST [Aspartato Aminotransferase] 1394
GPT/ ALT [Alanina Aminotransferase] 1.334
Hemograma com Plaquetas 2281
lonograma sérico 1.789
Lipasémia [Lipase sérico] 148

B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

i
EEEEEEEREEEEEEEEEEE & €

e 36 Dfaill 36 TOTAL

Average Variation Response Times [Days] -
URGENCY

Leucogr=ma
Plaquetas - Citrato/Sadio
Hematdcrite

Exame merfolégico do sangus periférica

i i TAT daily control

Creatinaguinase MB (CKMB)
Creatinaguinase Total (CK)
Hidantoina sérica
Proteinastotis

o STAT analyzes and verification

Dimeros-[ de Fibrina (Dosssmento)

s, of compliance with contracted

T times in the different Hospital
e laboratory units.

Carbamazepina
lonogrema | sora)

PHA-DIRECT
Anfetaminas | Urina)

Acido Valproico

Relagio Froteiniria/Creatiniria
Lactato Plamitico

0,25
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IN THE VANGUARD S
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The Germano de Sousa Group today is much more than simply a network

of Clinical Pathology Laboratories. It is also a research centre and a partner
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knowledge in a wide variety of ways.
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RESEARCH TRAIMING AND EDUCATION
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Development of various areas of The Germano de Sousa Group, in
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research, the most recent being: partnership with the NOVA University
* Genelics of Lisbon - NOWA Medical School, and
with Universidade Catdlica Porfuguesa,

=
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/
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* Autoimmunity
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teaches on Postgraduste and

* Molecular Biology

-

Integrated Masber's courses. . AMARD BE SBULA

Y ——

* Oncological Nagnioss

FPRODUCTION AND DISSEMINATION
OF SCIENTIFIC INFORMATION

HOSTING AND * Srienfific Posters
PARTICIPATION * Newsletter

IN WORKSHOPS * Srienfific Brochures

* Active Participation
in International Research Groups

LESSONS LEARNED
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LESSONS LEARNED - TRAINING ACADEMY

Administrative
/ Reception

INTEGRATED
TRAINING

.".
y
/ .rf

/ [/ Paymentto
entities

Technical

0 The transmission of knowledge
iIs a milestone in GS organization

From the knowledge acquired,
to the forefront of knowledge,
effective communication with the team

Motivation strategies to achieve
strategic and operational objectives

LESSONS LEARNED



LESSONS LEARNED - TRAINING ACADEMY

Periodic visits of the employees of the stations to the
Laboratory: involvement of the teams and perception
of the impact of the error

Individual and group performance evaluation - merit award

Training plan, diversified and meeting the needs
of the group

Round Tables "From everyone to everyone"

Internal Customer satisfaction surveys

LESSONS LEARNED



LESSONS LEARNED — MILESTONES & PRIORITIES

Redesign core lab - leaner and more flexible

0 Requires substantial leadership and financial investment

Rapid Process Improvement Workshops in all sections

Facility design for lean
Frontline point improvements
Integration of quality, auditing, corrective action

Cultural Change to Lean Six Sigma Thinking

o Listening to people - ideas-to-
improvements work
o Involvement of people in Lean work,
learn by doing
o Focus on what really matters - the
customer
o 5S
o Standardization
o0 “Check-Act” after you “Plan-Do”
o Continuously achieve 1SO 9001 concept

LESSONS LEARNED



THE CHANGE BEGINS WHEN SOMEONE SEES THE NEXT STEP

Scientific academy
Consolidate education

Increase the scientific publications of our work

Increase as partnerships with educational institutions (colleges and

institutes) - transmission of knowledge

Sustainable culture
o Consolidate new laboratory
in North Country

Full-automation
of hematology in Flexlab

Increase new equipment
in Flexlab

ANTICIPATING THE FUTURE
ON THE SHOULDERS OF THE PAST

NEXT STEPS



You're
welcome
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City by the sea, with waves that break
against the walls, admirable and where
history whispers.

The western part of the city is
surmounted by superimposed arches
resting on marble columns. By nature,
the city is beautiful.




QUESTIONS? THANK Youl!

Contact Info: Rita Ribeiro, Bioch, MSc
rribeiro@cm-lab.com
Ritacristina.ribeiro@gmail.com

Www.germanodesousa.com



mailto:rribeiro@cm-lab.com
mailto:rribeiro@cm-lab.com
mailto:rribeiro@cm-lab.com
mailto:Ritacristina.ribeiro@gmail.com

@ GERMANO DE Sousa

CEMTRD DE NEDICINA LAEGRATARIAL

www.gemlanndesuusa.cnm
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