Quo vadis laboratorni medicina

Tomas Zima



» Zakladni principy

= Solidarita

= Jednotny pristup k uhradé

= Ruzné segmenty — nemocnice, ambulance
= Svobodna volba Iékare pacientem

> Dichotomie :

= Verejny a soukromy sektor
= Nemocnicni a ambulantni péce



> Rizika

= Udrzitelnost systému

= Financovani

= Lidské zdroje — nedostatek
= Administrativa



ProcC je laboratorni medicina
potrebna

* Nedilna soucast klinickych rozhodnuti —
prevence, diagnostika, |écba, monitorace,

-management péce o pacienta

* Podpora zdravotniku poskytovat vysoce
kvalitni, bezpecnou a efektivni péci pacientum



70%

e 70% lékarskych rozhodnuti zavisi na
laboratornich vysledcich

* 70% diagnoz je zavislych na laboratornich
vysledcich

 70% informaci v lékarskych zaznamech jsou
laboratorni data

Hallworth MJ, Ann Clin Biochem 2011:48:487



Technologické vyzvy

 Celkova laboratorni automatizace

* Technologie NPT — POCT
— Vyssi vykon
— Nové postupy napft. LC/MS-MS
— MALDI/TOF — mikrobiologie
— Digitalni hematologie
* Molekularné diagnostickeé techniky

— Mikroarrays
— NGS



Technologické vyzvy

Zobrazovani

Ekonomicky tlak — limitovany rozpocet —
zdroje

,big data“ a integrace

Expertni a podpurné systémy — napr. Abbott,
Navify — Roche



Soucasny stav a rizika

* Pocet testu stoupa — cca 3500

e ZvysSuje se pracovni zatez

* Nekontrolovana poptavka

* Nepotrebné testovani

 Omezené vyuziti nékterych vysledku

,Choosing wisely”



Connecting Laboratory Testing to
Outcomes

Clinical
. Decision

\ACT'O“@
o
Health-Related Outcomes

Vyznam laboratornich testl pro vysledky péce o pacienta —
zdravotnictvi




Laborator — vztah na vysledek péce
O pacienta

* Vykon testu v klinické praxi — analyticka
validita

 Prediktivni hodnota testu — klinicka validita

* Moznost zmeény zdravotniho stavu pacienta na
zakladé vysledku testu — klinicka vytéznost



Standartizace — absolutni priorita

* Klinik ocekava laboratorni vysledek, ktery je
ekvivalentni a interpretovatelny a konzistentni

e Standardizace ma i eticky rozmér — vliv
laboratorniho testu na optimalni péci o
pacienta

* BezpecCnost pacienta



IVD-MD Directive 98/79/EC

zvyseni komparability méreni
Strukturované pozadavky pro standartizaci
Supervize notifikovanych organu

Udaje o bezpeénosti a vykonu testu

Tracebilita — navaznost — sledovatelnost
prostredku

Externi expertiza



Interpretace vysledku

Populacni referencni intervaly - jednotky

Rozhodovaci limity

Standardizované vysledky poskytuji navazné
vysledky

Nutnost — harmonizace referencnich intervalu
IVD firmy ??!I



Odpovédnost v procesu implementace testu

Profession Define analytical objectives: reference
(e.g., JCTLM, IFCC, EFLM): measurement systems (traceability chain)
and associated clinically acceptable
uncertainty (fitness for purpose)

!

Diagnostic manufacturers: Implement suitable analytical systems
(platform, reagents, calibrators, controls)
fulfilling the above established goals

!

End users (clinical laboratories): Survey assay and laboratory performance
through IQC and EQA redesigned to meet

metrological criteria

Adapted from Panteghini M, Clin Chem Lab Med 2010;48:7.



Clinical Evidence - concepts
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Jak ziskat udaje o klinickeé
potrebnosti

Tyto zdroje :

— studie o klinickém vykonu
— literatura
— zkusenost ziskana pri rutinnim méreni



Je adekvatni klinicka validita testu ?

* Je novy test bezpecneéjsi nebo levnéjsi nebo
vice specificky nez soucasny test ??- napr.
falesné positivni

* Vyvoj novych testu s vysokou pridanou
|ékarskou hodnotou

Treatment effectiveness

Impact on management

Accuracy
Test |_|Clinical || Management |_] Patient health
information classification decision outcomes

Figure 1 Test-treatment pathway showing Accuracy, Impact on management and Treatment effectiveness as determinants of health
outcomes. Adapted from Staub et al. [9]




Clinical (health) Surrogate

outcomes outcomes
. morbidity + Metric surrogates:
. — length of stay
* mortallty — readmission rate
° qua“ty of life — complication rate
— episode costs
| Additional outcomes | — treatment costs
* emotional & cognitive - Medical surrogates:
effects (e.g. well-being) — number of clinic visits
e social effects (e.g. genetic) — therapeutic TAT
* behavioural effects (e.g. — disease markers, e.g.
adherence to treatment) HbAlc, LDL cholesterol




Priklady

* Diagnostika AIM

e Zavedeni tropinu a vyrazeni myoglobinu, CK,
CK-MB enzymaticky

 Ekonomicka uspora — data UK a USA



Markers still used for the diagnosis of AMI

in addition to troponin

The Cardiac Marker Guideline Uptake in
Europe (CARMAGUE) Study of the EFLM WG Cardiac

Markers B CK

100 - 01 CK-MB act
90 1 m CK-MB mass
80 - B LD/HBD
[ H Myo

60 - mAST

50 -

40 -

30 -

20 -

10 -

0 .

2006 2010 2013



Vliv laboratre na diagnostické
chyby
* Pozadavek na nevhodny test 20%
* Vhodny test neni indikovan 45%

* Vhodny test ale vysledek nepresny

* Vysledek vhodného testu je nevhodné uzit
— Nedostatek znalosti
— Spatnad syntéz dat
— Zavadéjici vysledek

* Vysledek vhodného testu neni — chybi



Choosing wisely moudry vybéer —
slow medicine

* Kvalita — bezpecnost — poskozeni - plytvani
* Redukce skodlivého - neblahého naduzivani
* Naduzivani

= Choosing
2 Wisely

An imtative of the ABIM Foundation




Box 1: Examples of commonly overused interventions discussed at the meeting
= Imaging far low back pain

Imaging for headachas

Antibiobics for upper respiratory tract infections

Dual energy x ray absorphiometry

Freoperative tesfing in low nsh pafienis {elecbrocardiography, stress electrocardiography, chesi radography)
- Anfipsychotics in older pafients

» Arfificial nutrition in pabents with advanced dementia or advanced cancer

» Praton pump inhibilors in gastro-oesophageall reflux disease

- Urinary cathater placamean
» Cardiac imagng in low risk pabents
» Induction of labowr

» Cancer screening |cervical smear fest, GA-125 antigen for ovanan cancer, prosiate specific anfigen screening)




Don™t perform population baced screening for
25-OH-Vitamin D deficiency.
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Avoid routine preoperative tezting for low rizk curgeriez without a
clinical indication.
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Only order Methylated Septin 9 (SEPT9) to screen for colon cancer
on patients for whom conventional diagnostice are not pocscible.
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Don’t uze bleeding time tezt to guide patient care.
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American Society for Clinical Pathology
Twenty-Five Things Physicians and Patients Should
Question

Don’t order an erythrocyte sedimentation rate (ESR) to look for
inflammation in patients with undiagnosed conditions. Order a C-
reactive protein (CRP) to detect acute phase inflammation.

Don’t prescribe testosterone therapy unless there is laboratory evidence
of testosterone deficiency.

Don’t test for myoglobin or CK-MB in the diagnosis of acute myocardial
infarction (AMI). Instead, use troponin | orT.

Do not routinely order expanded lipid panels (particle sizing, nuclear
magnetic resonance) as screening tests for cardiovascular disease.

Do not test for amylase in cases of suspected acute pancreatitis. Instead,
test for lipase.



American Society for Clinical Pathology
Twenty-Five Things Physicians and Patients Should
Question

Do not request serology for H. pylori. Use the stool antigen or breath
tests instead.

Do not test for Protein C, Protein S, or Antithrombin (ATIIIl) levels during
an active clotting event to diagnose a hereditary deficiency because
these tests are not analytically accurate during an active clotting event.

Don’t request just a serum creatinine to test adult patients with diabetes
and/or hypertension for CKD; use the Kidney Profile (serum Creatinine
with eGFR and urinary albumin-creatinine ratio.)

Don’t order IgM antibody serologic studies to assess for acute infection
with infectious agents no longer endemic in the US, and in general avoid
using IgM antibody serologies to test for acute infection in the absence
of sufficient pre-test probability.



Box 2. Choosing Wisely's five questions for patlents to ask doctors”
Do | really need this test or procedure? Medical tests helo you and your healthcare provicer decide how 1o treat a problem. And
medcal procedures help to actuslly trasf it

What are the risks? Ask it thera will be side affects, the chances of getting rasults that aren’l acourate, and whethar thal keads ta mare
\esting ar anather procedure

Are there simpler, saler aptions? Sameatimes il you nasd Yo da is make litastyle changes, such as aating haalfhier foods ar exercising
mong
What happans il | dont do anything? Ask it your concition might get worse — or batter — ¥ you dort have the test or proceduure right
away

How much does it cost? Ask if there are less expensive 1ests, reaiments or procedures, whal your insuranca may caver, and about
generic drugs instead of brand name drugs




Nevhodné testovani — proc?

Rychly vysledek testu rychly obrat sluzeb

Sirokd nabidka novych testu

Rozsireni diagnostiky monitorovani nemoci, screeningu a
prognozy

Zmeny v klinickych postupech

Vliv pacientu lobbying, informovanost

Starnuti populace

VysSi pocet pacientu chronickymi nemocemi

,Ochranné” - testovani

Ignorance diagnostického vyznamu, senzitivity a specificity



Eliminace nevhodného testovani

Edukace

POCT x centralni lab

Vyvoj a sireni praktickych doporuceni
Vyuziti reflexniho a reflektivniho testovani
Vyrazeni obsolentnich testu

Restrikce retestovani !!!

/pétna vazba a ekonomické naklady



Retestovani
vlastnosti analytu, biologicka variabilita,

polocas
e Retest interval CRP 1x denng, glykHb 4x rocné

UK doporuceni — ACBLM

Tafle &l Fliremuen FHeTesl Infsrvales

Rt FSWTee Nast It



Co proti tomu délat ??
* Doing more — doing better ??!!

— Efektivni jasna indikace !!

— Nikoliv excesivné, ale v adekvatni kvantité

— Potreby pacienta !!!

— Edukace — profesionalové i spolecnost — napr.LTO






Lean

Lean - zaméreno na rychlost a ucinnost procesu

A lean organizace se zameéruje na vytvoreni
procesu, kdy je

— Mensi prostor

— Méné zdrojl

— Méné kapitalu

— Méneé Casu

— Méné space, lidského usili a sniZzeni prostoju...
Odstranit vSe co nepridava procesu zadnou
hodnotu

,délej spravneé hned na poprvé - “do it right the
first time.”



Six Sigma

* Six Sigma — posledni verze - total quality
management (TQM)

* Predstavuje evoluci v systémech kvality
zejména v prumyslu na pocatku tisicileti



* Six Sigma — zameérena na kvalitu
nez rychlost

* Lean — zlepsSeni procesu a
rychlosti



Lean + Six Sigma

* Kvalita, rychlost, nizka cena

—Laboratorni testy maji byt rychle jak je
mozné (SPEED)

—Bez chyb a ve vysokeé kvalité (HIGH
QUALITY)

—Nizka cena co je mozna (LOW COST)



Lean Six Sigma - 3M

* Maximum kvality
* Minimum casu
* Minimum nakladu



Maximum
Quality

Minimum
Time

Minimum
Cost

3M

A process that makes a lot of errors cannot keep up its speed

High quality increase the speed of the process

If the process works slowly it is prone to errors

High quality and high speed decrease the cost of clinical
laboratories

38



Problem-solving Methodology

* The Problem-solving or Lean Six Sigma
methodology is often summarized as the acronym
DMAIC, for

— Define

— Measure

y £ e
4 1 b}
; . " 4

— Analyze

789..
— Improve and
— Control



Pouziti Lean Six Sigma
v laboratorich

* Nejvice chyb — cca 90%
v pre- a post- analyticke
fazi

* Oblast pro aplikaci 3M

* |nvestice 1 Euro do 3M
projektu setri cca 5 Euro

Pre-pre-
examinat
ion
phase
(SM1)
Post-post- Pre-
examinati examinati
on phase on phase
(SM5) TOtaI (SM2)
Testing
Process
Post-
examinati Examination
on Phase Phase (SM3)

(SMa4)






Globalni svet a laboratore

e Klinické laboratore — globalni aktivita — nikoliv
izolovana cCinnost

* Globani aktivity
— Spolecna doporuceni a postupy
— Akreditace
— Zdravotnicky turismus

— Standartizace a harmonizace
— Mezinarodni integrace



Globalni svet a laboratore

* Pohyb pracovniku — migrace, brain-drain

* Prihranicni servis — zasilani vzorku

* Mezinarodni komercni vlivy — skupiny
laboratori, retézce, kooperace



Globalni svet a laboratore

Vyssi dostupnost — nizsi cena

Zamenitelnost — jednotky, vysledky
Harmonizace — total testing proces

Zasilani vzorku — ekonomika, esoterické testy
Telemedicina — interpretace, konsultace

Pohyb profesionalu —profesni standardy,
licencovani — evropsky syllabus (nyni 5.
vydani)



Globalni vyzvy

Rychle dostupna nova lécba

/meny zivotniho stylu — napr. obezita
Mikrobialni resistence

Globalni zmény

Migrace — zmeény vyskytu nemoci



Rizika

Nedostatecna mezinarodni regulace —
akreditace, jednotky, harmonizace apod.

Ochrana osobnich udaju
Agresivni komercni prostredi
Lokalni prostredi
Interpretace vysledku
Vzdélavani a trénink



Hlavni trendy v laboratorni
mediciné

*RUst laboratorniho trhu — vliv biomediciny a
molekularni biologie

* Preventivni medicina

* Naroky na kvalitu sluzeb

* Qutsorsing laboratornich sluzeb zdravotnickymi
zarizenimi

*Zmeny regulacnich opatreni — EU, EMEA,EDMA..

*Snizovani rozpoctu laboratori



Hlavni trendy v laboratorni
medicine
* Celkova laboratorni automatizace — TLA
* Propojovani oboru a technologii

 Konsolidace laboratori a testovani
* Nedostatek zdravotnickych profesionalu

* Nové technologie x ekonomickeé limity
* Laboratorni odbornici x klinické problémy



POCT x Laboratore

Vztah mezi POCT a laboratori

POCT muze byt lepsi a levnéjsi

— dle testu

— dle mista poskytované péce - dostupnost

Nutno hledat rovnovahu

Presnost a pravdivost casto neni u POCT
adekvatni (IQA, EQA ......)

Navaznost POCT na laborator




Hlavni trendy v laboratorni
mediciné
Biomonitoring
Nanotechnologie — Cipy (PCR on chip),
Monitorace — aplikace mobilni telefony

eHealth - Elektronicky zdravotni zaznam

- Omics - genomics, epigenomics,
transcriptomics, proteomics, metabolomics

Integrovana data - sdileni a prostupnost
Farmakogenomika



Pracovnik v laboratofi

— Nase odbornost

— Pro radu zdravotniku — , blackbox”

— Malo znama a , neviditelna odbornost ve
verejnosti

— Odbornik bez tvare ??!!



Laboratorni pracovnik ma

Clinical optimization
of operational

Improve patient

o= outcomes
efficiencies
Survey performance
through
appropriately Laboratory
designed QC

Improve testing
appropriateness

professionals

klicovou roli

Educate
clinical users

Improve decision-
making strategies

Improve cost-
effectiveness

‘Hands on’ role @
laboratory-clinic
interface

- Vetting
- Consultation
- Interpretation

- Clinical liaison and advice




Personalizovana laboratorni
medicina
Stredem zajmu je pacient

e (A) Smart phone holder
= Smart

="~ Cup Lid
Microfluidic chip
Heat sink

PCM

Mg-Fe alloy pouch

*\. Vacuum Thermos
cup body




Radostné
vanocni svatky
a vsSe dobré v novém roce



