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Table 3: Desirable analytical performance specifications for imprecision (CV,,) and bias (B,,.).

Measurands CV,.. B,.. RCV | M
Erythrocyte parameters
Erythrocytes, x10%2/L 1.39 1.56 7.89 0.50
Hgb, g/L 1.37 1.61 7.76 0.47
Htc, % 1.41 1.34 8.00 0.62
MCH, pg 0.38 0.75 3.00 0.26
MCHC, g/L 0.49 0.47 3.47 0.61
MCV, fL 0.36 1.01 2.06 0.18
RDW-SD, fL 0.83 0.69 4.84 0.75
RBC-H,, pg 1.33 0.88 7.56 1.13
Reticulocyte parameters
Reticulocyte, x10°/L 5.42 5.44 32.4 0.57
RET-H, pg 1.70 1.09 9.67 1.25
Leukocyte parameters
Leukocytes, x10°/L 3.98 4.59 22.4 0.48
Lymphocytes, x10°/L 4.91 5.65 28.0 0.48
Monocytes, x10°/L 5.54 5.07 33.2 0.65
Neutrophils, x10°/L 5.80 5.08 32.5 0.70
Eosinophils, x10°/L 5.06 17.8 41.4 0.14
Basophils, x10°/L 5.68 6.21 55.8 0.51
Platelet parameters
PLT-1, x10°/L 3.61 2.55 20.6 1.00
PDW, fL 1.85 2.74 13.7 0.36
Plateletcrit, % 3.23 2.97 19.2 0.65
MPV, fL 1.12 1.54 6.95 0.39
P-LCR, % 3.30 4.89 19.89 0.36

Within-subject and between-subject biological variation estimates
of 21 hematological parameters in 30 healthy subjects

Clin Chem Lab Med 2018; 56(8): 1309-1318



Table 2. 11, RCV, EuBIVAS-based APS for imprecision (CV,ps) and bias (B,ps) and desirable APS for imprecision and bias as
reported in the online 2014 BV database.

Measurand

Total cholesterol
HDL cholesterol
LDL cholesterol

Non-HDL cholesterol

Triglycerides
Glucose

Urea

Uric acid

Total protein
Total bilirubin
Direct bilirubin

EuBIVAS
RCV,
%? decrease;

] increase CVaps, %° Baps, %°
0.5 -1.5;1.6 0.3 0.3
1.0 -8.8; 9.6 2.0 1.4
0.8 -2.4;25 0.5 0.4
0.7 -4.5;48 0.9 0.8
0.7 -8.5;9.2 1.4 1.6
0.8 -17.3;21.0 3.8 3.2
0.3 -11.5;13.0 2.6 3.6
0.2 -12.4;14.6 2.8 5.3
0.3 -18.2;22.2 4.2 6.1
0.3 -15.1;17.8 3.4 6.1
0.5 -35.6;55.3 9.5 10.7
0.6 -10.4; 11.6 2.4 2.1
0.6 -25.5;34.2 6.4 5.8
0.4 -16.5;19.7 3.9 4.2
0.6 -6.3; 6.7 1.3 1.2
0.5 -38.5; 62.6 10.5 11.0
0.5 -39.4; 65.1 10.5 11.4

Online 2014 BV

database®
CVaps, % Baps: %
0.3 0.2
2.3 1.8
0.6 0.5
1.1 0.8
1.8 1.8
4.1 3.4
3.0 4.1
3.7 5.6
3.9 5.5
10.0 9.6
2.8 2.3
6.1 5.6
4.3 4.9
1.38 1.4
10.9 Q.0
18.4 14.2

doi:10.1373/clinchem.2018.288415




RCV.
v’ TeopeTmnyeckm 060CHOBAaHHbIN, MOHATHbIN

v’ BbICTPbIN CNOCOO OLIEHKN Pe3ynbLTaToB
MOHUTOPUHra



[Toyemy ke Mbl He paccyuTbIBaeM 3TOT rnokasarenb?
He npoaBuraem ero?



[Touemy ke Mbl He paccuUTbIBaeM 3TOT rnokasartenb?
He npogBuraem ero?

[Touemy nevawume Bpavm He TPebyoT OT NnabopaTopun
9TOT NokasaTesib (OHM Bedb YYUnmcb Besae)?



Use of Reference Change Value in

\—\,—§/ generating e-alerts for the early
Tayside identification of Acute Kidney Injury

Amer Khalid!, Mary Cox', Maureen Lafferty’, Bill Bartlett®, Samira Sell’
Departments of Renal Madicine! & Blood Seciencss? Ninewells Hosoital & Madizal Schoal. Dundes

CONCLUSION

RCV is a potentially useful means of early identification of AKI
using electronic l[aboratory alens. Embedding this approach into
electronic ordenng and resulting systems provides one mode| for
enabling early identification of AKI in high risk environments.
While not ideal it may provide an internim opportunity for early
identrfication of patients to health care teams that are able to

apply internationally recognised cnieda B nalsn he lised

initiate flags on more conventional p| 2012 1. ... BONBLUNHCTBO

of electronic capability. These can a

there has been a biologically signific na6opaTop|/||7| HE UCMNOJIb3YHOT RCV

would provide an opportunity for betl@r monmnornmg or GO
patients also. Most laboratories currently do not use RCV
despite the fact that it is an internationally recognised concept
embedded in HL7 pathology messaging.

The workload involved with managing e-alerts and who should
receive these alerts pose challenging guestions.



European Journal of Heart Failure (2017) 19, 357-365 RESEARCH ART'CLE
doi:10.1002/ejhf.66%

CARDIOLOGY®

Variability of biomarkers in patients with
chronic heart failure and healthy controls

Wouter C. Meijers!, A. Rogier van der Veldel, Anneke C. Muller Kobold?,
Janneke Dijck-Brouwer?, Alan H. Wu3, Allan Jaffe4, and Rudolf A. de Boer1*

[Touemy B pabotax 2017 roga Mbl YNTAEM:

C KIMMHNYECKOM TOYKU 3peHUns, npegonpeneneHHbi NOpor 00bIYHO
paccMaTpuBaeTcs Npu OLEHKE CEPUNHBIX UBMEPEHNN BMoMapKepoB
cepaeyvyHon HegoCTaTOYHOCTU (BbIlLE UMK HUXEe nopora?).......

OTOT nogxoa npeHebperaeTt, No KpanHen mepe, O HEKOTOPOU
cTerneHn, HagmBuayanbHbIM U3BMEHEHUEM Y MaLUeHTa.

KnuHnymuctbl mornu 6bl ncnonb3oBatb RCV B KNMHUYeCcKow
NpaKkTuUKe, U 3TO MOrno Bbl MOMOYb UHULMUPOBATL
NHOMBUAYaNbHbLIW KINUMHNYECKUU Noaxoa.




To Yyero He 3HaloT nevyawine Bpaym......... :

[Tpobnemsbl ¢ gaHHbIMU O Bonornyeckom
Bapuauum



www.westgard.com/biodatabasel.htm

358 aHanuToB

S | 11-Deoxycortisol 213 31.5 10.7 9.5 27.1 34.3
S | 17-Hydroxyprogesterone 19.6 50.4 9.8 13.5 29.7 36.4
U | 5-HIAA concentration, 24 h 203 33.2 10.2 9.7 26.5 33.4
S | 5'Nucleotidase 23.2 19.9 11.6 7.6 26.8 34.7
S | al1-Acid glycoprotein 11.3 24.9 5.7 6.8 16.2 20.0
S | al-Antitrypsin 5.9 16.3 3.0 4.3 9.2 11.2
S | a1-Globulin 1.4 226 5.7 6.3 15.7 19.6
S | a2-Globulins 10.3 12.7 5.2 4.1 12.6 16.1
U | a1-Microglobulin 33.0 58.0 16.5 16.7 43.9 55.1
S | a2-Macroglobulin 3.4 18.7 1.7 4.8 7.6 8.7
P | a-Aminobutyric Acid (AABA) 247 32.3 12.4 10.2 30.5 38.9
S | a-Amylase 8.7 28.3 4.4 7.4 14.6 17.5
U | a-Amvlase 94.0 46.0 47.0 26.2 103.7 135.7




KayecTtBO nybnukaumnm

247 nyonukauum

36% - po nyonukauun Fraser and Harris (1989 r.), B
KOTOPOW onmcaH NpoTOKOJS1 UccrenoBaHns
buonormnyeckomn Bapuauumn

25% nocne 2000 .
6% nocne 2010 r.

KonnyectBo nybonukauun anga 1 aHanuta ~ 1




[Tpobnembl ¢ gaHHbIMKM O DMONOrMYeckon Bapuauum

Table 1: BV database. Extract of serum glucose.

cv, v, Cv, N T S. Mean Year[references]

A days

11 2.4 40 28 3 5.5 1994 [8]

4.5 58 1.4 15 70 10 5.5 1988 [9]
4.7 54 2.4 27 140 10 5.2 1989 [6]
5.0 7.7 3.4 20 365 12 5.2 1989 [10]
6.5 8.7 2.2 1105 60 9 4.8 1978 [11]

3.2 3.0 10 5 5 4.8 1993 [12]

Ricos C. et al, Rationale for using data on biological variationClin Chem Lab Med 2015;
53(6): 863—870DOI 10.1515/cclm-2014-1142
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Table 1: BV database. Extract of serum glucose.

cv, v, Cv, N T S. Mean Year[references]
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5.0 7.7
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NHnumnaTmBbl EBponeickon heaepaumm nabopaTopHOn
MeauuuHbl (EFLM) no rapmoHusauumm onpeneneHus
6uonornyeckon Bapuauum (BV), koTopble HanpasneHbl Ha
peLleHnEe MHOIMX Npobsiem, cBA3aHHbIX C NPUMEHEHUM BV ans
6e3onacHbIX 1 3(PPEKTUBHBIX KITMHUYECKUX PeLLIEHNHN.

Sample collections from healthy volunteers for biological variation estimates’ update: a new project
undertaken by the Working Group on Biological Variation established by the European Federation of

Clinical Chemistry and Laboratory Medicine.
Clin Chem Lab Med 2016,;54:1599-608

The European Biological Variation Study (EuBIVAS):delivery of updated biological variation estimates, a
project by the Working Group on Biological Variation in the European Federation of Clinical Chemistry

and Laboratory Medicine.
J Lab Precis Med 2017,;2:70.

The Biological Variation Data Critical Appraisal Checklist: a standard for evaluating studies on biological

variation.
Clin Chem 2018;64:501—-14.

Harmonization initiatives in the generation, reporting and application of biological

variation data.
Clin Chem Lab Med 2018; 56(10): 1629-1636




http://biologicalvariation.com

The European Biological Variation Study

(EuBIVAS)
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P
Py biological variation: information site'ﬁu/ 3.
BIOY@I laboratory medicine. i g

biologicalvariation.com . Fo8
i a.'




Measurands v, B,.. RCV | No (5%) No (10%) No (20%)
Erythrocyte parameters
Erythrocytes, x10%2/L 1.39 1.56 7.89 0.50 2 1 1
Hgb, g/L 1.37 1.61 7.76 0.47 2 1 1
Htc, % 1.41 1.34 8.00 0.62 2 1 1
MCH, pg 0.38 0.75 3.00 0.26 1 1 1
MCHC, g/L 0.49 0.47 3.47 0.61 1 1 1
MCV, fL 0.36 1.01 2.06 0.18 1 1 1
RDW-SD, fL 0.83 0.69 4.84 0.75 1 1 1
RBC-H, pg 1.33 0.88 7.56 1.13 2 1 1
Reticulocyte parameters
Reticulocyte, x10°/L 5.42 5.44 32.4 0.57 22 6 2
RET-H,, pg 1.70 1.09 9.67 1.25 2 1 1
Leukocyte parameters
Leukocytes, x10°/L 3.98 4.59 22.4 0.48 11 3 1
Lymphocytes, x107/L 4.91 5.65 28.0 0.48 16 4 1
Monocytes, x107/L 5.54 5.07 33.2 0.65 23 6 2
Neutrophils, x10°/L 5.80 5.08 32.5 0.70 22 6 2
Eosinophils, x107/L 5.06 17.8 41.4 0.14 35 9 3
Basophils, x10°/L 5.68 6.21 55.8 0.51 63 16 4
Platelet parameters
PLT-1, x107/L 3.61 2.55 20.6 1.00 9 3 1
PDW, fL 1.85 2.74 13.7 0.36 4 1 1
Plateletcrit, % 3.23 2.97 19.2 0.65 8 2 1
MPV, fL 1.12 1.54 6.95 0.39 1 1 1
P-LCR, % 3.30 4.89 19.89 0.36 8 2 1

The index of individuality (I1), the reference change value (RCV), and the numbers of samples (no) required to estimate homeostatic set

points for CBC parameters. Hgb, hemoglobin; Htc, hematocrit; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin
concentration; MCV, mean corpuscular volume; RDW-SD, red cell distribution wide standard deviation; RBC-H,, red blood cell hemoglobin
equivalent; RET-H , reticulocyte hemoglobin equivalent; PLT-l, platelets — impedance; PDW, platelet distribution wide; MPV, mean platelet

volume; P-LCR, platelet larger cell ratio.



Online 2014 BV

EuBIVAS database®
RCV,
%? decrease;
Measurand Il increase CVaps, %* Baps, %* CVaps, %o Baps, %

Na 0.5 -1.5;1.6 0.3 0.3 0.3 0.2
K 1.0 -8.8;9.6 2.0 1.4 2.3 1.8
Cl 0.8 -2.4;25 0.5 0.4 0.6 0.5
Ca 0.7 -45;48 0.9 0.8 1.1 0.8
Mg 0.7 -8.5;9.2 1.4 1.6 1.8 1.8
IP 0.8 -17.3;21.0 3.8 3.2 4.1 3.4
Total cholesterol 0.3 -11.5;13.0 2.6 3.6 3.0 4.1
HDL cholesterol 0.2 -12.4:14.6 2.8 5.3 3.7 5.6
LDL cholesterol 0.3 -18.2;22.2 4.2 6.1 3.9 5.5
Non-HDL cholesterol 0.3 -15.1:17.8 3.4 6.1 - —

Triglycerides 0.5 —-35.6; 55.3 9.5 10.7 10.0 9.6
Glucose 0.6 -10.4;11.6 2.4 2.1 2.8 2.3
Urea 0.6 —-25.5;:34.2 6.4 5.8 6.1 5.6
Uric acid 0.4 -16.5;19.7 3.9 4.2 4.3 4.9
Total protein 0.6 -6.3; 6.7 1.3 1.2 1.38 1.4
Total bilirubin 0.5 -38.5; 62.6 10.5 11.0 10.9 9.0
Direct bilirubin 0.5 -39.4; 65.1 10.5 11.4 18.4 14.2

* Based on bolded EuBIVAS estimates in Table 1.
b The online 2014 biological variation database - http://www westgard.com/biodatabase.htm# 1,




buonornyeckaa sapmaumna pepmMeHToB B
CbIBOPOTKE KPOBU

MexypaHa EuBIVAS Egmud&s,q ggfz
Cvi% (95% OWN) Cvi%

ANT 9,3 (8,7 — 10,0) 19,4

ACT 9,5 (9,0 — 10,2) 12,3

T 8,9 (8,1 —9,7) 13,4

Biological Variation Estimates Obtained from 91
Healthy Study Participants for 9 Enzymes in Serum

Clinical Chemistry 63.6
doi:10.1373/clinchem.2016.269811




ABTODbI:

onIMOVI nepeHoCc AdaHHbIX U3 3TOIo nccrsieaoBaHUA B KIMNMHNYECKYIO
MPAKTUKY MOXET OKa3aTbCHA I'IpO6J'IeMaTVIL-IHbIM.

[ToriyyeHHble 3HayeHusa RCV mMoryT ObITb CBEPXYYBCTBUTENBHLIMYU
B KITMHNYECKUX YCIOBUAX, KOrga ycrnosus otbopa npob nauyueHToB
He TaK XOpOLUO KOHTPOMUPYIOTCA, Kak B 3TOM UCCNeLoBaHUN, UNW
Habrnogaetca BnusiHue 6onesHn Ha CVi namepaemMmon BENUYUHBI.

Biological Variation Estimates Obtained from 91 Healthy Study Participants
for 9 Enzymes in Serum Clinical Chemistry 63:6; doi:10.1373/clinchem.2016.269811



ABTODbI:

[MpsiMOIA NepeHOoC AaHHbIX N3 3TOro U BCKY0

Biological Variation Estimates Obtained from 91 Healthy Study Participants
for 9 Enzymes in Serum Clinical Chemistry 63:6; doi:10.1373/clinchem.2016.269811



buonornyeckas sapuauus NCA

2018 . 6a3a gaHHbIX 2014
CVi%  CVg% Online 2014 BV
(95% CI) (95% CI) database

€3i3g6 S ]igﬁlgﬁ

95% RCV  TICA

2018 . 6a3a gaHHbIx 2014
Current study Online 2014 BV
EGTM
19’0% ~ e 5 7 0/, 2005

Clinica Chimica Acta 486 (2018) 185-191



B npouecce neveHns onyxones HeM3beXXHO NpModbpeTaeT YepThl pedopakTepHOro
K KacTpauum PIDK, xapaktepuaytowerocst poctom NMNCA 1 KnuHn4ecknmu
NpU3HaKamm NporpeccmpoBaHnd, HECMOTPS Ha KacTpauMOHHbIM YPOBEHb
TeCTOCTepOoHa B CbIBOPOTKe KpoBu (MeHee 50 Hr / an). Ipynny aTux 60MbHbIX
XapakTepusyeT oTcyTcTBme adpdekrta oT cTaH4apPTHONo ropMoHarnbLHOro
nedeHus: poct MNMCA n / unn nporpeccnpoBaHue rnpolecca............

Bpemsa yoBoeHua koHueHTpauum NCA meHbLLe 3 mec.

Annals of Oncology 26 (Supplement 5): v69—v77, 2015 ESMO



[Tpobrembl ¢ gaHHbIMKM O DMONOrnM4eckon Bapuawum

v obLLee BpemMs HabnwogeHnsa n
BpEMSA MeXay B3ATMEM 0Dpa3LIOB



BHyTpumnHanemgyanbHbln KoOapduumeHT Bapuaumm (CVi)

CVi
5 npobd kaxapic 4 HEACTHA

Koarpoms XCH  P-value

CVi

3 mpoOw KaxKnpIc 3 HENCTH
Konrpoms XCH  P-value

hsTnT 16.0 11.1 0.13
Calcium 1.7 1.6 0.45

Kputnyeckoe otnndune (RCV)

28.2 11.1 0.22

2.4 1.6 0.003

RCV

5 npo6 xaxnpie 4 HenenA

Controls CHF P-value

RCV

3 mpobnI kaxapIe 3 HeAeH

Controls CHF P-value

hsTnT 449 314 0.13
Calcium 6.6 63 053

789 314 023
7.6 63 0.04

Variability of biomarkers in patients with
chronic heart failure and healthy controls

Wouter C. Meijers!, A. Rogier van der Velde!, Anneke C. Muller Kobold?
Janneke Dijck-Brouwer?, Alan H. Wu3, Allan Jaffe!, and Rudolf A. de Boer"



BHyTpumnHanemgyanbHbln KoOapduumeHT Bapuaumm (CVi)

CVi MRS

, wepene I

ewrs UHF P-value Controls CHF P-value

hsTnT 44.9 314 0.13 789 314 0.23
Calcium y 63 0.53 y 6.3 0.04
@ :;ﬁgem;::lé:;mm Failure (2017) 19, 357-365 RESEARCH ARTICLE

Variability of biomarkers in patients with
chronic heart failure and healthy controls

Wouter C. Meijers’, A. Rogier van der Velde!, Anneke C. Muller Kobold?,
Janneke Dijck-Brouwer?, Alan H. Wu3, Allan Jaffe4, and Rudolf A. de Boer'*



Bronornyeckas Bapuaymm npu pasnmnyHbIX
peXxnmax B3ATUS KPOBU

No. of lime SEX status Na'
SUbjects

11 0.5 h

11 8 h

62 4§l

11 2. weeks
10 4 weeks
14 8 weeks
111 15 weeks
37 22 weeks
274 6 months 0.5
15 40 weeks 0.7
9 2d - 0.8
15 6 weeks 0.8
16 8 weeks 0.8

0.6
0.5
0.6
0.7
0.9
055
0.6
0.5

L L LEfelfelbelelScl T

Fraser 2001

Dr Bill Bartlett
Scotland, UK. , 2014




[eTu;

12 mec HabnwaeHus;

Correlation, r’[\/aA

2, 3 U 4 nsmepeHmns
CvVi — 3aBUCUT OT BPEMEHMU
MeXay NOBTOPHbIMU U3MEPEHUAMMU

Analyte Coefficient

Alanine 0.058 0.960 <.0001
aminotransferase

Albumin (serum) 0.024 0.964 <.0001
Alkaline phosphatase 0.082 0.997 <.0001
Anion gap, calculated 0.079 0.944 <.0001
Aspartate -0.027 0.849 <.0001
aminotransferase

Bicarbonate 0.035 0.974 <.0001
Calcium -0.004 0.991 <.0001
Chloride 0.009 0.945 <.0001
Creatinine 0.048 0.917 <.0001
v-Glutamy/l 0.100 0.982 <.0001
transpeptidase

Globulin 0.143 0.995 <.0001
Glucose, random <0.001 <0.001 426
Lactate dehydrogenase 0.020 0.605 <.0001
Osmolality, calculated <0.0001 0.317 <.0001
Phosphate 0.003 0.101 .001
Potassium 0.006 0.893 <.0001
Sodium -0.001 0.354 <.0001
Total bilirubin 0.034 0.593 <.0001
Total cholesterol 0.014 0.944 <.0001
Total protein 0.019 0.985 <.0001
Urea 0.008 0.596 <.0001
Uric acid 0.024 0.854 <.0001

Derivation of Pediatric Within-Individual Biological Variation by Indirect Samplir

Method

Am J Clin Pathol 2014;142:657-663

DOI: 10.1309/AJCPHZLQAEYH94HI



O0OLee BpemMma HAbNaeHUa 1 BpeMsa Mexay B3aTuem
obpa3sLoB

B npuHunne, BpeMeHHON MHTepBa Mexay B3siTUeEM rnpod u
NPOAOITKNTENBHOCTBIO UCCNeaoBaHUA AOMKHbI ObITb
CBsi3aHbl C BPEMEHEM MOBTOPHOIO TECTUPOBAHUSA
KOHKPETHOro aHanuTa B KNMHUYECKON NpakTuke

Generation of data on within-subject biological variation
in laboratory medicine: an update
Federica Braga, Mauro Panteghini
Crit Rev Clin Lab Sci. 2016 Oct;53(5):313-25.
doi: 10.3109/10408363.2016.1150252.



O0OLee BpemMma HAbNaeHUa 1 BpeMsa Mexay B3aTuem
obpa3sLoB

B npuHUune, BpeMeHHOW MHTepBan Mexay B3aTnem npobd v
NPOOOMKNTENBHOCTBIO NCCNneaoBaHUs JOMMKHbI ObITb
CBsi3aHbl C BPEMEHEM MOBTOPHOIO TECTUPOBAHUS

KOHKpPEeTHOro aHanumTta B
KIMMHUYECKOW NpaKTUKe

Generation of data on within-subject biological variation
in laboratory medicine: an update
Federica Braga, Mauro Panteghini
Crit Rev Clin Lab Sci. 2016 Oct;53(5):313-25.
doi: 10.3109/10408363.2016.1150252.



KOHKPETHLIN aHanuT ?



Table 3. Short-term analytical and biological variation of hs-cTn assays.”

Abbott Beckman
CV-A, %P 13.8 14.5
CV-1, % 15.2 6.1
CV-G, % 70.5 34.8
Index of individuality 0.22 0.46
RCV, %P NA NA
RCV increase, %° 69.3 63.8
RCV decrease, %° -40.9 -38.9
Within-individual mean, ng/L 3.5 4.9

 Adapted with pemission from Apple and Collinson {15,

b CV-A, analytical CV; CV-I, within-individual CV; CV-G, between-individual CV; NA, not available.
© RCV percentage applies to the parametric data.

4 RCV increase and decrease percentages refer to nonparametric data and are log transformed.

Roche (E170)

7.8
15.0
NA
MNA
47.0
NA
NA
N A

Siemens

13.0
12.9
12.3
0.11
NA
57.5
-36.5
5.5

Singulex

8.3

?.7
57

0.21
NA

46.0

-32
2.8

Cardiac Troponin Assays: Guide to Understanding Analytical

Characteristics and Their Impact on Clinical Care

Clinical Chemistry 63:1 73-81 (2017)
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RCV -7

Y Kaxxgoro Metoga CcBou
RCV

Ecnn Mmbl XOTUM NOJNMYyHYUTDb
HE TOJIbKO CTAaTUCTUYECKH

3Ha4YMMoe oTIm4yne, HO "
KITMHNYECKIW 3Hauynmoe!



KOHKpPETHbLIN aHannT?

HbAlc

Estimation of biological variation and reference change value of glycated hemoglobin
(HbA;.) when two analytical methods are used ™

UHAaeKc
nMHANBNAYyaJIbHOCTU
BIXKX, 1,17 5,4 0,3
Trinity Biotech's Premier
Hb9210
APPuHHaA 2,15 10,4 0,93
Xpomatorpadua
Trinity Biotech's Premier
Hb9210

Clinical Biochemistry 46 (2013) 1548-1553



KnnHnyeckune nccnegosaHus!
B KOHKpEeTHON KNnHMn4yeckon cutyauunu!

A

PacyeT RCV 13 6a3bl AaHHbIX :
CKPUHWHT, AucnaHcepusauus,
rocnutansHas (CtabunbHOe COCTOSAHME)
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N aTo yxe He ToT RCV'!
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CV; (%)

3aBuncuUT nNu buorornyeckas sapmauusa ot ypoBHA aHanurta?
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CVi__npaktnyeckn He nameHancs : benok, AnsobymuH, MoyesuHa, MoyeBas
kncnota, XonectepuH, x-JIMNBI, x-JIMNHM, JI4I, remornobuH, remaTtokpwuT, Xeneso,
rnmoko3a nHbA1c.
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Derivation of level-specific reference change values (RCV) from a health
screening database and optimization of their thresholds based on
clinical utility

Clin Chem Lab Med 2016 DOI 10.1515/cclm-2015-1004



BHYTPUMHANBMAYAIbHBIA KO3 hULIMEHT BapuaLmn y nauneHToB ¢ XBI

CV, % (CI)
Biomarker I Group A Group B Group C Group D P
Plasma creatinine 0.1 5.1(4.3-6.0) 4.5(3.7-5.3) 6.7 (5.7-7.7) 6.1(5.1-7.1) <0.001
Plasma cystatin C 0.1 4.6(3.8-5.4) 4.4 (3.6-5.2) 5.9 (5.0-6.7) 3.9(3.2-4.5) <0.001
Plasma NGAL 0.1 | 24.6(20.4-28.8) 13.1(11.2-15.1) 14.8(12.7-16.9) 10.9(2.1-12.6) <0.001
Whole blood NGAL 0.3 18.8(14.1-23.4) 24.5(15.2-33.8) 22.9(18.9-26.9) 14.8(8.8-20.8) 0.20
Urine NGAL 04 | 23.9(81.2-1 ﬂ6.5’ 99.8(86.9-112.7]) 48.6(43.0-54.2) |87.6(75.7-99.5) <0.001
Urine NGAL/creatinine 0.3 82.2(70.9-93.5) 79.3(68.3-20.4) 41.3(36.1-464) 74.5(64.1-85.0) <0.001
Urine KIM-1 0.6 745 (64.1-85.0) 72.2(63.0-81.2) 60.3(53.1-67.5) 82.9(71.5-94.3) <0.001
Urine KIM-1/creatinine 03 32.7(27.7-37.8) 29.6(24.9-34.2) 26.1(22.6-29.7) 27.9(23.5-32.3) 0.48
Urine NAG 0.7 64.7 (55.5-74.0) 57.0(50.0-64.0) 47.4(41.5-53.3) 60.6(51.9-69.4) <0.001
Urine NAG/creatinine 04  30.7 (26.0-35.5) 33.6(25.8-41.4) 29.4(25.5-33.3) 40.1(34.0-46.1) 0.12
Urine albumin 0.1 68.9(59.1-78.6) 70.2 (63.2-83.8) |46.? (35.8-57.5) |47.3 (40.2-54.3) <0.001
Urine albumin/creatinine 0.1  42.6(362-49.0) 49.8(41.6-57.9) 33.6(29.2-38.1) 33.4(28.2-38.5) <0.001
Urine IL-18 0.7 94.6(81.9-107.4) 107.0(92.9-120.9) 74.5(64.1-85.0) 96.8(70.9-122.7) 0.14
Urine IL-18/creatinine 0.5 68.2(58.5-77.9) 70.9 (60.9-80.9) 51.3(43.7-58.8) 61.6(43.9-79.3) 0.09
Urine TIMP-2 0.6 68.7(59.0-78.4) 71.9(61.8-82.1) 52.2(44.5-59.8) 79.0(57.1-100.8) 0.03
Urine TIMP-2/creatinine 0.3 23.0(19.0-27.0) 265(21.9-31.0) 285(24.1-33.0) 35.1(23.3-46.9) 0.004
Urine a1-microglobulin 0.3  39.2(33.3452) 40.6(34.5-46.8) 39.1(33.2-45.0) 44.5(32.7-60.4) 0.06
Urine a1-microglobulin/crea 03, 325 (27.4-37.5) 38.1(32.3-43.9) 37.0(31.4-42.7) 43.2(30.2-56.2) 0.27

Group A, patients with estimated GFR =60 mL min-1 (1.73 m2)-1 with or without proteinuria (albuminfcreatinine ratio =30 mg/mmol); group B,
nondiabetic patients with estimated GFR 15-59 mL min-1 (1.73m2)-1 without proteinuria (albumin/creatinine ratio <30 mg/mmoal); group C,
nondiabetic patients with estimated GFR 15-59 mL min-1 (1.73m2)-1 and proteinuria (albumin/creatinine ratio >30 mg/mmaol); and group D,

diabetic patients with estimated GFR 15-59 mL min-1 (1.73 mZ)-1 and proteinuria (albumin/creatinine ratio =30 mg/mmol). doi-10.1373/clinchem. 2015250993




Biological Variation in Patients with Disease

www.westgard.com/biodatabasedisease.htm



340poBble bBosibHbIE
Analyte Cvi , % Cvi , % s |Disease
l l N d S
ALT s 24 11 20 |28 |7 z:::"“': liver
ALT S 13 27 |56 8 Type |- DM
ALT s 25 9(lz2 |n 'r:::;ﬁ:mm
GGT 14 4.7 20 |28 7 | Chronic liver disease
GGT 9.9 27 |56 8 |Typel- DM
Glucose S 5.7 27.4 9 |2 11 ::nr:::_.d renal
HDL Cholesterol S 7.1 7.1 128(70 3 |Lipid disorders
HDL Cholesterol S 7.7 27 |56 8 |[Typel- DM
HDL Cholesterol S 8.7 14 |56 8 |Hyptertension
HDL Cholesterol S 9.5 17 |21 8 | Chronic renal failure
Hemoglobin B 2.8 2.3 14 |56 8 [Hypertension
Hemoglobin B 2.9 27 |56 8 |Type |- DM
Hemoglobin B 4.2 20 (28 7 | Chronic liver disease
Hemoglobin Alc B 1.9 4.3 47 |720-1260|4-7| Type |I- DM
Hemoglobin Alc B 8.8 214|365 4 |[Typel- DM




buonorunyeckasa sHyTpunHauemuayanoHaga sapuauns (CVi) u
Kputnyeckoe otnnyme(RCV) tponoHuHa T y 300pOBbIX
(KOHTPOJSIb) U NALUMEHTOB C XPOHNYECKOW cepaevHomn
He4OCTaTO4YHOCTbIO

AHanut CVi RCV%

KOHTponb | XCH P KOHTponb | XCH P

XC- 16,0 11,1 | 0,13 44,9 31,4 | 0,13
TPOMNOHUH
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CMepTHOCTb Nocre Kapauoxmpyprmieckmx onepaumn
Bo3pacTaetT ¢ 1% no 50% y naumeHTOB, TPEOYOLLMX
no4yeyHon 3aMecTUTenbLHOU Tepanun.

PaHHee BbigBneHne no4e4yHou ANCAPOYHKUUN —
«CBATOU rpaanb»

NGAL !
[leTn — oTnn4Ho!
B3pocnble - ?

RCV - no pesynsratam M3amepeHunn y naumeHToB 0e3
Ol 3HaynTenbHO BblLLE, YeM Y 300PO0BbIX!

Reference change values of plasma and urine NGAL in cardiac surgery with
cardiopulmonary bypass

Clinical Biochemistry 50 (2017) 1098-1103



« EQnMHCTBEHHBIM cNOCOD MHTEpNpEeTaLUun Bapnawmnu,
KOTOpbIE He ABMAITCA «LWWYyMOMY, - 3TO yynTbiBaTb RCV
ONs 3TON KOHKPETHOW KIMMHUYECKOMN cUTyauun.

B 3TOM KOHTEKCTe Halun pe3ynbraTbl NOKa3bIiBaloT, YTO, He
npnHumasa Bo BHUMMaHune RCV B «KNMHNYECKOU»
nurteparype, UHTepnpetTaymm n3aMmeHeHumn MoryT ObiTb
HeHaOeXHbIMU. »

Reference change values of plasma and urine NGAL in cardiac surgery with
cardiopulmonary bypass

Clinical Biochemistry 50 (2017) 1098-1103



A BOT elle:

Kak paccunTtaTb?



Cnocob pacyeta ?
PacnpegeneHue otnnymn mexay namepeHmnamu!

ﬂ RCV=2z%\2%\CV’a+CV?i

RCV*T = 2X\2xa-1x 100

RCV™ = 7 #Xv2 X971 % 100

f(x)

Ficure 2. Non-Gaussian distribution (non-normal).



Kputnyeckoe otnuyune
(TpaanUMOHHBIM NnapameTpuyeckuin paccyet RCV) u
Log-HopmanusoBaHHbIn RCV ansa Bo3pactaHua n yobiBaHUS
TPOMNOHMHA T Yy 300POBLIX U NALMEHTOB C XPOHNYECKOM
cepaedHon HegocTaTodHOCTLHO (XCH)

Obcnenyemas Log — RCV% RCV%
rpynna

Bo3pacTtaHue | Y6biBaHue
TpOnoHnHa TPONoOHNHa

3/10pOBble 83,4 -27.0 44 9

XCH 42,6 -22,1 31,4
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WHTepnpeTauusi cepuiiHbiX M3MepPEHNIA

tPSA concentration pg/L
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«A 4YTO MHe C 9TUM genaTtb?»



«A 4YTO MHe C 3TUM genaTtb?»

K/IMHNUMNCTOB NHTEpecys
TO/TbKO 3TQ!

Mory 51 noaTBepaAnTL/ONPOBEPrHYTh
AnarHos?

wIMOJb/ 1

Uepes yac/Hegento/Mecsy, CTaHET Xyxe?
[MporHo3?

I3mMeHeHune
KTMHNYECKOro COCTOSAHUA
nayueHta ?



RCV

OT cTaTUCTUYECKN 3HAYNMOTO
K KMTMHNYECKU 3HAYNMOMY



RCV — uenb 1 BO3MOXXHOCTKU Noaxoaa
OTbop aHanuToB

bnank — Bcerga? KnuHunyeckasa cutyaumna? JINC?



RCV — uenb



RCV.
v’ TeopeTmnyeckm 060CHOBAaHHbIN, MOHATHbIN

v’ BbICTPbIN CNOCOO OLIEHKN Pe3ynbLTaToB
MOHUTOPUHra



