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PRIMJENA BIOLOSKE VARIJACIJE
U SKLOPU DIJAGNOSTIKE | PRACENJA

BOLESTI




INDEKS INDIVIDUALNOSTI (1)

parametar koji odreduje je li primjenjivije koristiti referentne intervale ili RCV
vrijednosti

omijer intra- i interindividualne bioloske varijacije: Il = CV;/ CV,

11<0,6 11>1,0

RCV referentni intervali



ACIDOBAZNI STATUS

dostupan mali broj literaturnih podataka

nema dostupnih podataka za pO, —
ekvivalentni pCO,

izrazito niska bioloska varijacija za analite
pod strogom homeostatskom kontrolnom
organizma, visoka za laktat i BE

HCO;

Laktat




ELEKTROLITI

stroga homeostatska kontrola organizma
— niska bioloska varijacija

0,5

4,1

[,

Kalcij, ukupan 1,8
Anorganski

7.8

fosfati

Magnezij 2,9

2,7

10,7

58

0,5

0,8

0,7

0,7

0,5



METABOLITI

longitudinalno pracenje rezultata analize s
obzirom na RCV vrijednosti

osobe oboljele od dijabetesa: CV, = 30%,
no visi je i CVg — |l priblizno jednak kao i
kod zdravih osoba, takoder se preporuca Bilirubin,
longitudinalno pracenje .
ukupni

Bilirubin,

konjugirani



ENZIMI

longitudinalno pracenje rezultata analize s
obzirom na RCV vrijednosti

9,6

10,1

6,6

91

52

53

20,8

29,3

30,2

44,5

12,6

37,9

24,1

0,5

0,3

0,2

0,2

0,4

0,4

0,2



PROTEINI
Proteini,
2,6 4,6 0,6

m 2’5 4’9 0’5
otezano prikupljanje podataka za proteine
akutne faze upale — dio podataka se mora 3,5 17,1 0,2
iskljuciti — ogranic¢ena mogucnost
generalizacije podataka i podcijenjena . 52 oz
velic¢ina bioloske varijacije ’ ’ ’
albumin: protein pod najstrozom
homeostatskom kontrolom organizma — Ceruloplazmin 49 15,2 0.3
niske vrijednosti intra- i interindividualne

bioloske varijacije B-2-
4,0 11,2 0,4
mikroglobulin



C-REAKTIVNI PROTEIN

CRP hsCRP
teSko odredivanje homeostatskog stanja primjena u procjeni individualnog rizika za
e e : obolijevanje od kardiovaskularnih bolesti
dio ispitanika tijekom istrazivanja preboli
upalni proces — dio podataka potrebno lako odredivanje homeostatskog stanja

iskljuciti (smanjenje vjerodostojnosti
istrazivanja); ukoliko se ne iskljuce, precijenjena
je bioloska varijacija i lazno povisen RCV

o | o | o | a

hsCRP 58,9 77,4 0,8



LIPIDNI STATUS

nema znacajne razlike izmedu zdravih
pojedinaca i osoba s dislipidemijom

trigliceridi: znacajno visa bioloska varijacija
unutar jednog dana nego iz dana u dan

longitudinalno pracenje rezultata analize s
obzirom na RCV vrijednosti

Kolesterol,
5,3
ukupan
HDL-kolesterol 5,8
LDL-kolesterol 8,3
Trigliceridi 20,0

16,3

24,5

26,1

37,1

0,3

0,2

0,3

0,5



PRIMJENA BIOLOSKE VARIJACIJE
U PROCJENI KVALITETE ANALITICKOG

RADA




POSTAVLJAN|E SPECIFIKACIJA
ANALITICKE IZVEDBE

primjena: verifikacija metode, ocjena prihvatljivosti metode, pracenje kvalitete
analiticke izvedbe...

parametri:
UKUPNA
BIAS K\(/):I:Iljilg:EIJl\IIET DOZVOLJENA
POGRESKA (TE)




|ZVORI PODATAKA

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE

EFLM Biological Variation Database

WESTGARDQ@EC




SPECIFIKACIJE ANALITICKE IZVEDBE

Skupina analita _ Kiteij

ABS state-of-the-art
elektroliti state-of-the-art
metaboliti optimalni/pozeljni kriteriji BV

enzimi optimalni/pozeljni kriteriji BV
proteini pozeljni/minimalni kriteriji BV

lipidi pozeljni kriteriji BV



ACIDOBAZNI STATUS | ELEKTROLITI

mali broj literaturnih podataka

nesklad izmedu dostupnih analitickih mogucnosti i kriterija BV

kada nije moguce zadovoljiti kriterije BV primjenjuje se state-of-the-art pristup

za TE se koriste podaci o TE iz vanjske procjene kvalitete




GLUKOZA

razlike u kriterijima ovisno o primjeni

CV, =0,5CV,

CV, - biokemijski analizatori CV, - glukometri

2,5% 10%

CV, - zdrave osobe CV, - osobe oboljele od dijabetesa

5,0% 30%




V.o

BC AU680 | BC AU680 2 BC AU680 3
LI L2 LI L2 LI L2
[, | 1,2 1,5 1,3 1,5 1,3

5,0

(x0,5 = 2,5)

CV. (%) — osobe oboljele od dijabetesa CV, (%) — glukometar

30,0 Level | Level 2 Level 3
(x0,5 = 15,0) 3,8 4,1 3,5



KREATININ

u Sirokoj primjeni enzimska i Jaffeova metoda

enzimska metoda ima bolje karakteristike specificnosti i preciznosti i postize
nize analiticke koeficijente varijacije — zadovoljavanje pozeljnih kriterija BV

BC AU680 | BC AU680 2 BC AU680 3
4> LI L2 LI L2 LI L2
(0,5 = 2,25)
1,2 0,9 1,6 1,5 I 0,8

CV, ulazi u izracun za RCV — vise RCV vrijednosti koristenjem Jaffeove
metode — na nalazu je uvijek potrebno naglasiti koja se metoda
koristi i pacijente pratiti istom metodom!



PRIMJER IZ RUTINSKOG RADA



=E—L_L_M

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE

EFLM Biological Variation Database

Found Potassium in database

Meta Analysis

Matrix: Serum/plasma
TYPE MEDIAN CV ESTIMATE LOWER CI LIMIT HIGHER CI LIMIT LAST UPDATED TOOLS
Between-subject 4.2 4.1 7.7 2021-11-22 16:31:39 UTC APS
Within-subject 41 3.1 5.4 2021-11-22 16:31:38 UTC

RCV
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EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE

EFLM Biological Variation Database

Found Potassium in database

Meta Analysis

Matrix: Serum/plasma

TYPE MEDIAN CV ESTIMATE LOWER CI LIMIT HIGHER CI LIMIT LAST UPDATED TOOLS /
Between-subject 4.2 4.1 7.7 2021-11-22 16:31:39 UTC

APS

Within-subject 4.1 3.1 5.4 2021-11-2216:31:38 UTC RCV



%BIAS Specifications

Minimum Specification

22

Desirable Specification
1.5

%CV Specifications

Minimum Specification

3.1

Desirable Specification
2.0

Optimum Specification
0.7

Optimum Specification
1.0

%Total Error Specifications

Minimum Specification

7.3

Desirable Specification
4.8

Optimum Specification
2.4

Beckman Coulter ALUG80
1,30
Percent
0
-0.64
cv 11 11 11 13 11 13 1.2 1.1
Bias 0,10 0,04 0,11 -0,64 0,09 -0.40 -0,10 1,17
1,40
Percent
~-0,13
cv 14 08 13 11 06 1,0 13 12
Bias 0,75 0,13 0,79 -0,13 0,45 -0,00 -0,05 0,68



%BIAS Specifications

Minimum Specification

22

Desirable Specification

1.5

%CV Specifications

Minimum Specification

3.1

Desirable Specification

2.0

Optimum Specification
0.7

Optimum Specification
1.0

%Total Error Specifications

Minimum Specification

7.3

Desirable Specification

48

Optimum Specification
2.4

Beckman Coulter AUG80
1,30
Percent
0
-0.64
cv 11 11 11 13 1,1 13 1.2 1.1
Bias 0,10 0,04 on -0,64 0,09 =0,40 -0,10 1,17
1,40
Percet’ @ -4 rr—-——————4  rr0r-----—-——-———"1 1 [ —————————-
- o
-{ TAE=2,1 % |-
-0,13
cv 14 08 13 11 06 1,0 1,3 1,2
Bias 0,75 0,13 0,79 -0,13 0,45 -0,00 -0,05 0,68



Evaluation of analytical performance specifications

15183 HAS PO - =
of clinical biochemistry parameters I'
3 using biological variation-based criteria Rhe
EriEfis [ Perkov 5, Kardum Para MM

Department of Medical Biochemistry and Laboratory Medicine, Merkur University Hospital, Zagreb, Croatia

BACKGROUND - AlM

The aim was to determine if third
party control data for coefficient of
variation  (CV). bias and total
allowable ermor (TEa) of 18 routine
clinical chemistry tests collected owver
a period of & months would meet
biclogical wariation (BV}-based
analytical performance specifications
(APS).

METHODS

Test performances wers evaluated
according to the BV acceptance
criteria as updated by the EFLM
Biolegical Variation Database and the
2014 Desirable Biclogical Variation
Datzbase updated and compiled by
Ricos and colleagues, for analytes not
present in the EFLM Database.

The preliminary data was collected
over a 6-month peried using three
Beckman Coulter AUGBD analyzers
(Beckman Coulter, Brea, USA).
Commercial control samples (Bio-Rad
Laboratories, Hercules. USA) of two
concentration levels were used and
the results were evaluated using the
Unity Real Time program and the
Westgard Advisor software.

The data evaluation was conducted
by comparison of TEa and total
amalytic error (TAE} where the
acceptance criteria is  satisfied if
TAE<TEa.

CONCLUSION

RESULTS

Level 1 control materiak

BV goptimum: potassium. glucose, urea, creatinine, wric acid,
direct and total biirubin, aspartate aminctransferase [AST),
amylase (AMY). gamma-glutamyl transferase (GGT). creatine
kinaze [CK)

BV desirable: alanine aminotranzferaze (ALT), total proteine,
albumin

BV minimum: chlorid, lactate dehydrogenase (LD). alkaline
phosphatase [(ALF)

none acceptance criteria sodium

Level 2 contral material:

BV optimum: potassium, glucose, urea, uric acid, direct and
total bilirubin, AST, ALT, AMY, GGT, CK

BV desirable: creatinine, ALP, LD, total proteine

BV minimum: chlorid, albumin

none acceptance criteria: sodium

Chart 1: Share of analytes that
met a particular criteria for the
level 1 controd material

B Tha apfismrn B T daividden
W TEa rrisimarm W e crimia e

Chart 2: Share of analytes that
met a particular criteria for the
level 2 control material

B TEa stz BTEs derisn
W TEamimimom Mo ariteria met

Defining APS based on BV is specific for a particular test and thus can give a objective indicator of the zource of an emor,

thereby improving the quality and patient safery.

Although meeting the APS based on BV is preferable im some cases. eg. serum sodium, we need to go down in
performance goals hierarchy and use the state-of-the-art approach.

contact: iva.friscic@kb-merkur.hr

B TEa optimurn B TEa desirable
B TEa minimum H none aitena met

m TEa optimum m TEa desirable
W TEa minirmum W none oritena met



HVALA NA POZORNOSTI!



