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Kalibrace

Cinnost, ktera za specifikovanych podminek v prvnim kroku stanovi vztah mezi hodnotami
veliCiny s nejistotami méreni poskytnutymi etalony (standardy) a odpovidajicimi indikacemi s
pridruzenymi nejistotami mereni a ve druhém kroku pouzije tyto informace ke stanoveni
vztahu pro ziskani vysledku méreni z indikace.

TNI 01 0115:2009. Mezinarodni metrologicky slovnik - Zakladni a vSeobecné pojmy a
pfidruzené terminy (VIM).

Kalibrovanim zajistime navaznost mezi standardem a mérenym analytem.

Kalibracni funkce urcCuje vztah mezi signalem pfistroje a analytu ve vzorku.
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S| base units!'-136

Unit Unit Dimension ) Typical .
Quantity name Definition
name symbol symbol symbols
The duration of 9 192 631 770 periods of the radiation corresponding
second s T time t to the transition between the two hyperfine levels of the ground state
of the caesium-133 atom.
metre m L length [, z, r,etc. | The distance travelled by light in vacuum in m second.
) The kilogram is defined by setting the Planck constant /1 to
kilogram 34 2 oy —
n 1] kg M mass m 6.626 070 15 x10™* J-s (J = kg-m<*-s™<), given the definitions of the
metre and the second./]
The flow of 1602176 2334 X 10-19 times the elementary charge e per
ampere A | electric current | T, 2 second, which is approximately 6.241 509 0744 x 1018 elementary
charges per second.
] The kelvin is defined by setting the fixed numerical value of the
. thermodynamic _ _ _
kelvin K © . . T Boltzmann constant k to 1.380 649 x 10723 J-K~1, (J = kg-m2-s72),
emperature
> given the definition of the kilogram, the metre, and the second.
t of The amount of substance of 6.022 140 76 x 1023 elementary entities.
amount o
mole mol N et n [0 2] This number is the fixed numerical value of the Avogadro
substance
constant, N, when expressed in the unit mol™.
T The luminous intensity, in a given direction, of a source that emits
uminous
candela cd J S I, monochromatic radiation of frequency 5.4 x 1014 hertz and that has a
intensity

radiant intensity in that direction of B!ﬁ watt per steradian.




measurement
procedure (ms.)
e

material (m.)

Standardizace
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plasma s asUremaent sample
device with
result
.='l|.|l.|l-.lln--|.a.1'|.l.| _
= i el ] Ao dpsiin -
b ﬂ ennETT

J End users

}-

' '
Metrology institutes Manufacturers



Standardizace

Ekvivalence vysledku méreni skrze metrologickou
navaznost, referencni system a kalibracni hierarchii

« Nelze uplatnit u metod, kde neexistuji referencni
materialy a referencni metody

« Dle JCTLM standardizovano zhruba 110 analytu
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Accurate results -
for patient care

L'aborgtorylmedicine and‘invitro diagnosti_i:s

CONTACT US

JCTLM Database: higher-order reference materials, methods and services

Search database

Please type a key word *

=»Advanced search

Database content

The JCTLM Database lists higher-order reference materials, measurement
methods and services to be used in calibration hierarchies for value assigning
calibrators and trueness control materials for quantities measured by in vitro
diagnostic medical devices

The listed reference materials, measurement methods and services when
209

applied following the models described in 1SO 17511:2020, ‘In vitro diagnostic
medical devices —Requirements for establishing metrological traceability of

values assigned to calibrators, trueness control materials and human samples’,

can be used to establish metrological traceability
The JCTLM Database content:

284 217 247

SEARCH

News

5 APRIL 2023

| ap1jcTim

An Application Programming Interface - AP| - for search of Reference
Measurement Components on the JCTLM database is available

3 OCTOBER 2022
I New JCTLM Database website




Refine results

TYPE

Refe € materia

v Reference method

Reference service

SELECT ALL OPTIONS

ANALYTE CATEGORY

ANALYTE NAME

MATRIX CATEGORY

Reset filters

8)

MEASUREMENT PRINCIPLE

/ TECHNIQUE

Results

) m
EXPORT PDF EXPORT xLs DETAILED VIEW &>

| \~ DGKC reference method for serum creatinine

JCTLM DB Identifier

NRMeth 47

| - DGKC reference method for urine creatinine

JCTLM DB Identifier

NRMeth 48

I ~ NIST reference method for serum creatinine

JCTLM DB Identifier

NRMeth 82

I \/ NIM reference method for serum creatinine

JCTLM DB Identifier

C7RMP26

I ~ University of Ghent reference measurement procedure for creatinine

JCTLM DB Identifier

Applicable matrice(s)

Full description of technique(s)

Quantity
Applicable range

Expected uncertainty

(level of confidence 95%)

Reference(s)

Comparability assessment study(ies)

NRMeth 1

lyophilized, fresh, or frozen human serum
IDIGC/MS

Amount-of-substance concentration

15 pmol/l to 500 pmol/|

1%to2%

Clin. Chem., 1993, 39,1001-1006
Clin. Chem., 1993, 39, 993-1000
Eur. J. Clin. Chem. Clin. Biochem., 1996, 34, 853-860
Clin. Chem., 1995, 41, 995-1003

EUROMET 563

| ~ NIST ID-LC/MS method for serum creatinine

JCTLM DB Identifier

C4RMP1

|  ID/SERS reference measurement method for serum creatinine

JCTLM DB Identifier

C9RMP1

| \/ LGC reference method for creatinine in serum by ID/LC/MS

=»Select all results
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ANALYTE NAME ~ | ~~ creatinine in human serum

European Commission - Joint Research Centre —»(EU - JRC) - Belgium
MATRIX CATEGORY ~

BCR-575, creatinine in human serum
COUNTRY ~

»\ creatinine in human serum

European Commission - Joint Research Centre =*(EU - JRC) - Belgium

BCR-574, creatinine in human serum

Quantity Amount-of-substance concentration
Analyte certified / assigned value 105 pmol/|

Expanded uncertainty 1.3 grol/l

(level of confidence 95 %)

Traceability Sl

CRM listing =»List |

. -

This (Certified) Reference Material has been reviewed for compliance with IS0 15194:2003 but not been reviewed against 150 15194:2009
| v creatinine in frozen human serum
Korea Research Institute of Standards and Science =*(KRISS) - Korea, Republic of
CRM 111-01-014, Creatinine in frozen human serum, Level |
| v creatinine in frozen human serum
Korea Research Institute of Standards and Science =»(KRISS) - Korea, Republic of
CRM 111-01-015, Creatinine in frozen human serum, Level I|
| ~ creatinine in frozen human serum
Health Sciences Authority —=» (HSA) - Singapore
HRM-3007A, Creatinine, glucose, urea and uric acid in frozen human serum
| v creatinine in frozen human serum

Laboratoire National de Métrologie et d'Essais —* (LNE) - France

LNE CRM Bio 101a, Glucose, creatinine, total cholesterol, total glycerides, HDL-cholesterol, LDL-cholesterol in frozen
human serum e

| A creatinine in human serum



IVEFR T IV Al R ARSI T

| ~ creatinine in Blood serum, Blood plasma

COUNTRY ~

Shanghai Center for Clinical Laboratory =»(SCCL) - China
MEASUREMENT PRINCIPLE
/ TECHNIQUE ~ | v creatinine in Blood serum

Reference Material Institute for Clinical Chemistry Standards -»(ReCCS) - Japan
| ~ creatinine in Blood serum

Quality Laborataries, WEQAS =»(WEQAS) - United Kingdom
| A creatinine in Blood serum, Blood plasma

Society for Promoting Quality Assurance in Medical Laboratories =»(INSTAND e. V.) - Germany
Applicable matrix or material serum or plasma; fresh, frozen or lyophilized

Quantity Amount-of-substance concentration
Service measurement range 25 pmoal/l to 2000 pmol/l
Expanded uncertainty 1 %

(level of confidence 95%)

Interlaboratory comparaison results RELA - IFCC External Quality assessment scheme for Reference Laboratories in

Laboratory Medicine at http v.dgkl-rfb.de:81/index.shtml.

Measurement principle C-IDMS]

JCTLM reference measurement
method / procedure

-»University of Ghent reference measurement procedure for creatinine

| \ creatinine in Calibration solution, Blood serum
National Center for Clinical Laboratories - China
| v creatinine in Blood serum

Guangdong Provincial Hospital of Chinese Medicine - China

NOMINATION AND RE\

RELATED INF

Wi,
vy,
@ S,
Intemalionol Federation £ =
of Clinical Chemisiry "4_,//;:\\\‘}*
and Laboratory Medicine el

JCTLM -1 .45



Scientific Division

SD Committees

SD Working Groups

SD Executive Committee Minutes
Reference Materials

Project Proposal Form

SD Yearly Publications of Interest
Participation in External Programs
and Joint Committees

SD Executive Committee
Biographies

ICHCLR Funding Opportunity
World Metrology Day 2021:
Measurement for Health

JCTLM Members' and Stakeholders’
meeting with Workshop

SD Working Groups

Standardisation of Hemoglobin A2 (WG-HbAZ2) - Joint Working Group with ICSH (WG-HbA2)
Carbohydrate-Deficient Transferrin (WG-CDT)

Standardisation of Albumin Assay in Urine (WG-SAU) - in collaboration with NIDDK
Growth Hormone (WG-hGH)

Standardization of Insulin Assays (WG-SIA) in collaboration with ADA/EASD
Standardization of Troponin | (WG-TNI)

Harmonization of Autoimmune Tests (WG-HAT)

Biomarkers of Neurodegenerative Diseases (WG-BND)

Commutability in Metrological Traceability (WG-CMT)

Immunosuppressive Drugs (WG-ID)

Apolipoproteins by Mass Spectrometry (WG-APO MS)

Pancreatic Enzymes (WG-PE)

Fecal Immunochemical Testing (WG-FIT)

Cell free DNA and related circulating biomarkers (WG-cfDNA)

Standardization of Procalcitonin assays (WG-PCT)

Continuous Glucose Monitoring (WG-CGM)

Development of a Reference Measurement System for sustainable PT/INR Standardization (WG PT/INR)
Neonatal Bilirubin (WG-NB) in cooperation with IFCC Emerging Technologies Division - ETD
Natriuretic Peptides (WG-NP)

Standardization of Fetal Haemoglobin (WG-HbF)

The International Federation of Clinical Chemistry

and Laboratory Medicine.




Kdyz nemate CRM?

« Harmonizace

« Ziskani ekvivaletniho vystupu pro pacienta
navzdory rozdilnym vyrobcum, platformam a
dodavatelum reagencii. Ekvivalentni postupy
pro pre-, post- i analytiku.



Standardizace metod
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International Consortium
for Harmonization of Clinical Laboratory Results

The International Consortium for Harmonization of
Clinical Laboratory Results

OUR VISION

+/ Clinical laboratory test results will be equivalent independent of the clinical laboratory that produced the results

OUR MISSION

+/ To provide a centralized process to organize global efforts to achieve harmonization of clinical laboratory test results

Our specific objectives Council Members

/ to improve the harmonization of results from clinical laboratory measurement procedures for measurands American Association for Clinical Chemistry

(analytes) that do not have reference measurement procedures
College of American Pathologists
/ to provide a resource center for information on global activities to harmonize and standardize clinical laboratory

measurement procedures International Federation of Clinical Chemistry
and Laboratory Medicine

o rg a n i Zat i 0 n Korean Society for Laboratory Medicine

Operating Procedures for the International Consortium for Harmonization of Clinical Laboratory Results describe
the program. The governing body 1s a Council made up of organizations from around the world that contribute
financially to support the administration of the program. A Harmonization Oversight Group (HOG) is responsible to

manage the harmonization activities.

Interested stakeholders may become Stakeholder Members of the consortium to support and contribute to the

harmonization activities.
The IFCC is the secretariat for administration of the program.

Read more



Measurand Matrix Medical Impact of Harmonization Resources Organization
Harmonization Status
Digoxin Semm Medium Needed JCTLM
Fibrin Degradation Products (D-  plasma High Needed
dimer)
Folate Serum Medium Needed WHO IS 03/178
NIST SEM 3949
Human Chonionic Gonadotropin~ Serum High Needed
(hCG)
Platelet Count Blood High Needed JCTLM
Procalcitonin Serum High Needed
Prostate Specific Antigen (PSA)  Serum High Needed JCTLM
Protein S Semm High Needed ISTH
Fheumatoid factor (RF) Serum Low Needed
Truodothyronine, free (FT3) Serum High Needed
Vancomycin Semm Medium Needed JCTLM
Alanine Ammotransferase Serum Medium Incomplete JCTLM IFCC



Kvalitni infrastruktura navaznosti

. Metrologie

» Standardizace

« Akreditace

« Vyhodnoceni konformity
« Dohled nad IVD trhem




Navaznost

Definice Sl jednotky

Certifikovana hodnota referencniho
materialu

Vysledek referencniho mericiho systemu

Hodnota prirazena mezinarodnimu
Kalibratoru

Hodnoty prirazené mezinarodnim
narmonizacnim protokolem




Kalibracni funkce

LOL
Funkéni kapacita ‘
. detektor
Signal - v
LOQ
Slope gives sensitivity

LOD‘l «—

Dynamic Range
l >
noise

Concentration



Felativa Standard Doentation, %

Horwitzova krivka (vztah)
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Fluorescence (arbitrary units)

Kalibracni funkce  gire

logit-log-1, logit-log-2, logit-log-3
RCM2T2 exponencialni funkce

Linearni L
Nelinearni kvadraticky model
elinearni kubicky model
E Parameters:
100 } - A) Zero Concentration
40,000 -1 Response
s L B) Slope Factor
30,000 =
& C) Inflection Point (IC.,)
m S0
20,000 - ES D) Infinite Concentration
Response
25
10,000 =
:.: u 1 1 1
= 0.01 0.1 1 10 100
—-Frrrlnll—l—mlrl—l—rrrrrﬂq—l—l—rrrrﬂrl—l—rn-rrﬂrl—l—r Concentration {ng,’mL}
01 1 10 100 1,000

Human IFNy [ng/mi] Figure 1. Typical 4-parameter logistic graph for a competitive-

format immunoassay.
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Absorbance

F'y

Non-linear Logit-Log 4P-Calibration
(Rodbard)
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Provedeni kalibrace

» Jednobodova
* Dvoubodova (bracketing)
 \Vicebodova kalibrace

« Metoda standardnich pfidavku



Referencni hodnoty vysledku —
biologicky referencni interval

« Lze je ziskat analyzou zdravé populace, musi byt dobre
definovani a v dostateCném poctu (n > 120) - pfimy zpusob

. ,1€zenim dat” z nemocnicnich databazi po vylouceni
nevhodnych jedincu (s chorobou) — nepfimy zpusob — v
soucasnosti neni doporuceny CLSI| EP28-A3c

— Statistické rozliseni rozdilu mezi skupinami — muzi, zeny,
dospeli, deti....

- Biologicka variabilita, geograficka lokalita, kulturni zvyklosti
- Obvykle 95% rozpéti (horni a dolni 2,5 % se vyloudi)
- Muze zaviset na pouzité analytické metodice



Mumber of reference individuals

Central 95%

2 5% false
positive
Relerence interval —p
2 5th ' 97 5th
parcentile parcentile

Analyte concentration




Biologicky referencni interval

160
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Median Serum Cholesterol

Biologicky referencni interval

mmol/L
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Median Serum Urate

Biologicky referencni interval
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The changes in median serum bicarbonate (squares, solid line), median serum calcium (cresolpthalein complexone) (circles, dashed

line) and median serum alkaline phosphatase (stars, dotted lines) in 74,032 women from 40 to 60 years of age.

Sikaris KA. Physiology and its importance for reference intervals. Clin Biochem Rev. 2014
Feb;35(1):3-14. PMID: 24659833; PMCID: PMC3961997.



Biologicky referencni interval

« Nema prilis smysl tam, kde je inter-individualni
variabilita vetsi nez intra-individualni variabilita

- CV,/CVs<0,6

- Pomer lze nekdy zvysit
- Cclenéenim na

- podskupiny

Mumber of reference individuals

25% fakse 2 5% false
positive positive
/ < Reference interval > \‘
2.5th 97.5th
parcenile parcendile

Analyte concentration



Cut-off / Diskriminacni hodnota

pocet
vysetiemych

diskriminad¢ni
hodnota

hez
Nemoct

% Nemocni

LY

FN FP hodnota testu

test negativni test pozitivni

SN ... zdravi s negativinim testem
(spravna negativita)

FN ... nemocni s negativnim testem
(faleSna negativita)

SP ... nemocni s pozitivnim testem
(spravna pozitivita)

FP ... zdravi s pozitivnim testem
(faleina pozitivita)



Diagnosticka efektivita analyzy

- Senzitivita metody

- Schopnost mericiho postupu zachytit i malé mnozstvi analytu

Diagnosticka senzitivita = nemocni s pozilivnimiesiem SF

vEichni testovaninemocni  SP + FN

- Cenéna obzvlast u screeningovych testu pro v€asny zachyt
onemocneni a onemocneni kde by byl pacient bez intervence
znacne poskozen

Pocet vySetifenych osob S nemoci Bez nemoci Celkem
S pozitivnim testem SP FP SP + FP
S negativnim testem FN SN SN + FN

Celkem SP + FN SN + FP SP +SN+ FP + FN



Diagnosticka efektivita analyzy

Specificita metody
- Schopnost mericiho postupu detekovat pouze cileny analyt

: : . e Zdravi s negativnim testem SN
Diagnosticka s pecificita = — _ ) — =
vSichnitestovani zdrawvi SN + FP

- Ceneéna obzvlast u testu pro stanoveni konecné diagnozy a
zavaznych onemocneéni (intervence znacné poskozuje
pacienta)

Pocet vySetifenych osob S nemoci Bez nemoci Celkem
S pozitivnim testem SP FP SP + FP
S negativnim testem FN SN SN + FN

Celkem SP + FN SN + FP SP +SN+ FP + FN




ROC krivka

(Receiver operating characteristic plot)

. Graficke
vyhodnoceni
diskriminacnich
schopnosti testu. J

« Sestrojuje se
vynesenim hodnot
Klinické citlivosti (osa
y) proti hodnotam
Klinicke
nespecificnosti (osa
x) pro véechny ** False Positive Rate (1-Specificity) v
rozhodovaci urovne.

True Positive Rate (Sensitivity)

TrialA: AUC=0.92 { SC1 095 - 0.89)

a5
Tmald: AUC=0.79 (957LC1 0.84 - 0.75)

Tmall: AUC=077 (95%C1 0.82 - D.73)



ROC krivka

(Receiver operating characteristic plot)

e

0.8

diskriminacmi
hod nota

hex
nemoci

Y o ~

True Positive Rate (Sensitivity)

TrialA: AUC=0.92 (a5%C1 0.95 - 0.89)

TrialE: AUC=0.73 (25%C1 0.84 - 0.75)

Trnall: ALMC=0.77F (95%CI 0.862 - 0.73)

0.z 0.4 0.6
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Vysledky

Kvalitativni — charakteristika vlastnosti —
negativni/pozitivni

Kvantitativni — hodnota vlastnosti —
1200 kopii/ml



Vysledky - $kaly

«Nominalni — konkrétni prislusnost ke kategorii —
reaktivni/nereaktivni; pozitivni/negativni
-Ordinalni — poradova — Hb v moci - 0, +++
Intervalova — Ery v moci 50-200/ul

.Pomérova — elfo bilkovin [,0,00-1,00%], %; HbA,
- %, ,mmol/mol”
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J ed n Otky Doporuéeni Ceské spoleénosti klinické biochemie k jednotkam
vysledk( méreni

«% nemaji byt pouzivany pro vysledky (pouze
nejistoty CV% apod.) — misto toho bezrozmérné j.
0,00-1,00

.Leky v hmotnostni koncentraci, vyjma
methotrexatu, L1

«Pb pri intoxikaci také v hmotnostni koncentraci
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J ed N Otky E;;I):dr::?ler:; (E:;ké spoleénosti klinické biochemie k jednotkam
«Nepouzivat prefixi u jednotek ve jmenovateli —

tzn. misto ng/mL pouzivat ug/L; vyjma kg

(zakladni Sl jednotka)

«Pro oznaceni litru Ize pouzivat | i L (u L ale
nehrozi zamena s 1)
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J ed n Otky Df:poruc::enl'v?es’ké spolecnosti klinické biochemie k jednotkam
vysledkd méreni

Laboratorni vySetieni Jednotka Laboratorni vySetieni Jednotka Laboratorni vySetreni Joednotka
17-OH-progesteron nmol/L Cyklosporin pg/L Cholinesteraza pkat/L
25-hydroxyvitamin D nmol/L DHEA-sulfat pmol/L IGF-1 pafl
AFP pg/L Digoxin pg/L IGF-BP3 mol
Albumin gL Draselny kation mmol/L Inzulin milL
Albumin (moc) g/mol kreatininu Elementy (mo¢, mozkomi&ni mok) L1051 Kalcitonin ng'l
Albumin (elfo) bezrozméroveé &islo Estradiol pmol/L Karbamazapin m/L
Aldosteron nmol/L Etosuximid mg/L Korizol mrmal
alfa-amylaza pkat/L Fenobarbital migylL Kreatinn pmolL
alfa-amyléza pankreaticka pkat/L Fenytoin gL Kysalina listovd nimol/L
ALP pkat/L Feritin oL Kyselina modovd pmol
ALT pkat/L Feritin poy/L Kys. mykofenclova mg/L
Amikacin mg/L Fosfaty anonganickes L Kysalina valproova mg'L
AST pkat/L FsSH i Laktat mimoll.
beta-2-mikroglobulin mg/L garme-ghobulin (eho) berrormérove Eslo | Lamaotrigin maL
Bilirubin celkowvy umol/L Gentamicin mgL L¥ pkatsl
CA 125 kU/L GGT pkatsl | evetiracetam mig/L
CA15-3 kU/L Glykowany hemoglobin (krev) mimokimol hemoglobinu | LH UL
CA19-9 kU/L Gilukdza mmokd Lipdza pkatfl
CA 72-4 kU/L hCG L Lithirn rmimolbl
CEA Ha/L hGH mlL Metotresst prmalL
Celkové bilkovina gL Hemoglobin (stolice) Hg/g Mocovina mmeiL
CK pkat/L Hofti colkowy mimobL MSE pafl
C-peptid pmol/L Chioridowy anion mimolL Olcvn ke mal
CYFRA 21-1 Hg/L Cholesterol mimold Cismolalita mmolkg
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J ed n Otky Doporuéeni Ceské spole&nosti klinické biochemie k jednotkam

vysledk( méreni

Laboratorni vySatroni Joednotka Laboratomi vySatfoni Jadnotka
Cismiolalita mmobkg Telopeptid kolagenu CTx-bata gL
Osteckalcin g/l Tookylin —
Paracetamol mg/L Testosteron nmol.
FINP gL TPA LA
Primidion mg/L Ps LA
Progestaron nmol Triacyighyceroly mmolL
Prolakiin milvL TSH mildiL
Fropepiid kolagenu | FINF HoL Tyreoglobulin HO/L
PSA calkovy paL Valprost mag/L
PSA voiry pgL Wankomycin gyl
il pmollL Vapnik colkovy —
PIH 184 pmolL Vapnik ionizovany mmolL
Flanin ng/L Vitamin 312 pmob_
5100 pgL Zelezo celkove LMoV
Salicylary gL Flucova kysalimy pmolL
SCOA poL
SHBG nmolL
Sirclirmus gL
Sodny kation mimolL
T2 colkovy nmol/L
T3 volrg prnoll
14 celkovy nmaolL
T4 woiny pmol/L
Takrolimis pgL




Dekuji za pozornost



