Tools, Technologies and Training for Healthcare Laboratories

My Cart (/show-cart.html) | Check

W e S | GA :; D oc Out (show-cart.html) | Login (/log-in.html)

(https://www.westgard.com)

HOME (/) "WESTGARD RULES" ((WESTGARD-RULES.HTM) ESSAYS (/ESSAYS.HTM) QC APPLICATIONS (/QC-APPLICATIONS.HTM)

LESSONS (/LESSONS.HTM) CLIA & QUALITY (/CLIA-A-QUALITY.HTM) DOWNLOADS (/DOWNLOADS.HTML)

STORE (HTTPS://WWW.WESTGARD.COM/STORE.HTML?PRODUCTSUBLAYOUT=0) RESOURCES (/RESOURCES.HTM) ABOUT US (/ABOUT-US.HTM)

HOME (/) / CLIA & QUALITY (/CLIA-A-QUALITY.HTM) Welel|'ly (/log-
/ QUALITY REQUIREMENTS (/QUALITY-REQUIREMENTS.HTM)
/ DESIRABLE BIOLOGICAL VARIATION DATABASE SPECIFICATIONS in.html)
WHAT'S POPULAR
QUALITY REQUIREMENTS {iwhats-
popular.htm)
WHAT'S NEW
JAMES WESTGARD . . . .. e . (/whats-new.htm)
FOUNDER Desirable Biological Variation Database specifications
Blog
(http:/james.westgard.com/) . . L . L . Member LOgin
The 2014 edition of Desirable Specifications for imprecision, inaccuracy,
About Us [{fabout-us htm) and total allowable error, calculated from data on within-subject and To access the private
Reference Materials between-subject biologic variation. This database was updated and area of this site, please
& Resources compiled by Dr. Carmen Ricos and colleagues, before the EFLM took the log in.
(resources.htm) helm. As of May 2019, EFLM is managing the new biological variation

()
database. We were honored to host this database for 15 years. & Username

CALCULATORS ) . o & Password
Desirable Specifications for Total Error, Imprecision,
QC Tools and Bias, derived from intra- and inter-individual Remember Me
(/qctools.htm) biologic variation Log in
QC Calculators ]
(/calculateqc.htm) This most recent and extensive listing of biologic goals has been provided by Ricos Forgot Login?
' C, Alvarez V, Cava F, Garcia-Lario JV, Hernandez A, Jimenez CV, Minchinela J, (https://www.westgard.com/cb-

Method Validation Perich C, Simon M. "Current databases on biologic variation: pros, cons and forgot-
Tools progress.” Scand J Clin Lab Invest 1999;59:491-500. This database was last updated login.html
(/mvtools.htm) in 2014. Sign up

o (/biodatabase-2014-update.htm) (https://www.westgard.com/cb-
Six Sigma registration.html)
Calculators (/six-
sigma- PLEASE NOTE: The EFLM now hosts the latest database on
calculators.htm) biological variation! (https://biologicalvariation.eu/) Other Articles
Normalized « 1999 Stockholm
OPSpecs Annex |, Part I: Within-subject and between-subject CV values of analytes and Consensus
Calculator Statement

Desirable Analytical Quality Specifications for imprecision, bias and total error

(/normalized- (/stockholm.htm)

opspecs- » 2016 State of
calculator.htm) 11-Desoxycortisol through a-Fetoprotein the Art
Albumin through CA 549 antigen Hematology
Quality Control Calcium through Cystine Performance
Grid Calculator Dehydroepiandrosterone sulfate through Hydroxlproline Specifications
(/gcsgtool.htm) Immunoglobulin A through Lycopenene (/rcpa.htm)
Magnesium through Oxalate. output « A selection of
Control Limit . —_——
pCO2 through Rheumatoid factor SEKK-DMax
Calculator SCC antigen through Zinc specifications
(/control-limit- —% "
(/sekk-
calculator.htm) See The Reference List (/biodatabase3.htm) dmax.htm)
Reportable Range See The References (/biodatabase2.htm) « Belgium EQA
Calculator: See The original Guest Essay (/guest17.htm) performance
Quantifying Errors o specifications
(/reportable-range- Note on abbreviations: (/belgium-eqa-
calculator-br- CV, = within-subject biologic variation goals.htm)
quantifying- CVg = between-subject biologic variation « Biological

errors.htm) | = desirable specification for imprecision Variation


https://www.westgard.com/
https://www.westgard.com/show-cart.html
https://www.westgard.com/show-cart.html
https://www.westgard.com/log-in.html
https://www.westgard.com/
https://www.westgard.com/westgard-rules.htm
https://www.westgard.com/essays.htm
https://www.westgard.com/qc-applications.htm
https://www.westgard.com/lessons.htm
https://www.westgard.com/clia-a-quality.htm
https://www.westgard.com/downloads.html
https://www.westgard.com/store.html?productsublayout=0
https://www.westgard.com/resources.htm
https://www.westgard.com/about-us.htm
https://www.westgard.com/
https://www.westgard.com/clia-a-quality.htm
https://www.westgard.com/quality-requirements.htm
https://www.westgard.com/biodatabase-2014-update.htm
https://biologicalvariation.eu/
https://www.westgard.com/biodatabase3.htm
https://www.westgard.com/biodatabase2.htm
https://www.westgard.com/guest17.htm
http://james.westgard.com/
https://www.westgard.com/about-us.htm
https://www.westgard.com/resources.htm
https://www.westgard.com/qctools.htm
https://www.westgard.com/calculateqc.htm
https://www.westgard.com/mvtools.htm
https://www.westgard.com/six-sigma-calculators.htm
https://www.westgard.com/normalized-opspecs-calculator.htm
https://www.westgard.com/qcsgtool.htm
https://www.westgard.com/control-limit-calculator.htm
https://www.westgard.com/reportable-range-calculator-br-quantifying-errors.htm
https://www.westgard.com/log-in.html
https://www.westgard.com/sign-up.html
https://www.westgard.com/whats-popular.htm
https://www.westgard.com/whats-new.htm
https://www.westgard.com/cb-forgot-login.html
https://www.westgard.com/cb-registration.html
https://www.westgard.com/stockholm.htm
https://www.westgard.com/rcpa.htm
https://www.westgard.com/sekk-dmax.htm
https://www.westgard.com/belgium-eqa-goals.htm
https://www.westgard.com/biodatabase3.htm

Reportable Range
Calculator:
Recording Results

B = desirable specification for inaccuracy

TE = desirable specification for allowable total error

Database
reference list
(/biodatabase3.htm)

) o Biological
(/reportable-range- Variation
calculator-br- Database
::zzlrtiir;?r-n) Number Biological |Desirable references
) Analyte of Variation specification (/biodatabase2.htm)
Dispersion Papers (CV, |CVg |I(%) |B(% |TE(% Vo
Calculator and : varation i
Critical Number of S- 11-Desoxycortisol 2 21.3 [31.5 |10.7 (9.5 |271 Patients with
Test Samples S- 17-Hydroxyprogesterone 2 196 |504 |9.8 |13.5 |29.7 Disease
: : . _3- i /biodatabasedisease.htm)
(/dispersion- 4-hydroxy-3-methoximandelate 1 99 (
- . 47. 11.1 |13. 1.
calculator-and- v (VMA) 0 3.0 |31.3 CI__IA.
I e . :
critical-number-of S- |5 Nucleotidase 2 232 [19.9 [11.6 |76 [26.8 Recu remrents
test-samples. htm) 5'-Hydroxyindolacetate for A.nal fical
U- ) ’ 1 20.3 (332 [10.2 (9.7 |26.5 Quality
concentration (/clia.htm)
ONLINE STORE S-  |a1-Acid Glycoprotein 3 11.3 |249 |57 |68 |16.2 Clinical Quality
- "!_ S-  |o1-Antichymotrypsin 1 13.5 |18.3 |6.8 |5.7 |16.8 Requirements
Ssigns S |al-Antitrypsin 3 59 [16.3 [3.0 (43 (9.2 /clinical.ntm
mars  (/store/books- _ Consolidated
:_ m S- a1-Globulins 2 114 (226 |57 |6.3 |15.7 Comparison of
e a1-Microglobulin, concentration, Chemistry
and-reference- v first morning ! 330 \58.0 116.5 116.7 143.9 Performance
manuals/six-sigma-risk- p. o2-Antiplasmin 1 6.2 . 31 L Specifications
analysis-detail.html) : : : 3
Six Siama Risk Analysis S-  |a2-Globulins 2 103 127 |52 |41 1256 (/gzlr;s""dated
(/store/books-and- S- a2-Macroglobulin 4 3.4 18.7 (1.7 |4.75 |7.56 chemistry.htm)
reference-manuals/six- a2-Microglobulin output, first Consolidated
sigma-risk-analvsis- U- morning 1 29.0 [32.0 |14.5 [10.8 |34.7 Comparicon of
Vdeta"'htm' P-  |a-aminobutryic acid 1 247 1323 [12.4 [10.2 |30.5 Hematology
Bais $90.00 Performance
Mathed S- a-Amylase 7 8.7 283 |44 (74 (146 Ws
lidzte o)
,.:....... S- a-Amylase (pancreatic) 2 11.7 299 (59 |8.0 |17.7 (/hematology-
P U- a-Amylase (pancreatic) 2 69.5 |105.0 [34.75(31.48|88.82 goals.htm)
(/store/online- U-  |a-Amylase concentration, random|1 94.0 |46.0 [47.0 |26.2 |103.7 Desirable
training/basic-method- P- |o-Carotene 1 24.0 [65.0 [12.0 [17.3 [37.1 W
validation-online- variation
course-detail.html) S- a-Carotene. . 1 48.0 |65.0 |24.0 |20.2 |59.8 Database
Basic Method Validation g. |«Fetoprotein(non hepatic 5 122 las6 161 1118 |21 specifications
Online Course carcinoma) (/biodatabase1.htm)
/store/online- S-  |a-Tocopherol 3 13.8 |15.0 |6.9 |51 |16.5 European
. . 0 _ - . i i
training/basic-method S-  |Acid phosphatase 2 89 (80 |45 (3.0 [103 Biclogic Goals
validation-oniine- Acid phosphatase tartrate- /fauro ?'htm
course-detail.html) S- , phosp 2 80 |133 |40 |39 [105 Einal Milan
$175.00 resistant (TR-ACP) Hierarchy
S Acid phosphatase prostatic 1 338 |-- 16.9 |- . (/milan-
r— activity (PAP) ' ' mandate.htm)
PHOTO GALLERY - . .
P Activated partial thromboplastine 3 27 lse |14 |23 las French EQA
- time ' ' ' ' ' performance
Adiponectin 1 18.8 |51.2 (9.4 [13.6 |29.1 —‘)73”60”'?“0”3
(/french-eqa-
indepipsine deaminase (ADA) 1 117 1255 |59 |7.0 |16.7 goals.htm)
Alanine 1 147 |55.8 |74 |144 |26.6 + Milan 2014
' 4. |Alanine aminopeptidase 1 41 |- 21 |- |- Consensus
option=com_phocagallery&yiew=detait&catid=3:westgard-= Draft on Quality
L A5 Alanine qmlnotransferase (ALT) |9 19.40 [41.6 (9.7 |11.48|27.48 —
workshops&id=134:2010-warkshops-ferrace- Specifications
sjd&tmpl=component&detail=13&buttons=1) (/milan-2014-
Backto fop draft1.htm)
e Minimum
Number|Biological Desirable analytical
Analyte of Variation specification quality
papers |(CV, |CVg (% |B(% |TE(%) requirements
S-  |Albumin 24 (32 (475 |16 |1.43 |4.07 ({minimum:
Albumin, concentration, first reIQl.Jlrements.htm)
U- momin 3 36.0 |55.0 18.0 (16.4 (46.1 e Minimum
g Specifications
U- Albumin, output, night urine 3 29.5 (58.0 14.8 (16.3 |40.6 from Biological
S-  |Albumin, glycated 1 52 |10.3 2.6 29 (7.2 Variation
S-  |Aldosterone 2 29.4 |40.1 14.7 |12.4 |36.7 database
Imini i
U- |Aldosterone 1 39.4 (401 |19.7 |14.05|46.56 %2;”;2‘;:36 i)
S-  |Alkaline phosphatase 22 6.45 |26.1 3.23 |6.72 (12.04 o Optimal
Q. |Alkalina nhacnhataca hano A g2 |27 4 21 08 ld1a Biological
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O-  |MIRGNIIT PHUSPIHALAsT, MU - v.e  |ur.er oo g | 1mu
S-  |Alkaline phosphatase, liver 1 10.0 |27.0 5.0 7.2 |154
S-  |Alkaline phosphatase, placental|1 191 |- 9.6 --- ---
U- |Ammonia, output, 24h 1 247 |27.3 124 (9.2 |29.6
S-  |Amyloid A 1 25.0 |61.0 12.5 |16.5 |37.1
S-  |Androstendione 2 15.8 [38.8 7.9 10.47|23.51
S-  |Anion gap 9.5 (101 4.8 35 [11.3
P-  |Antithrombin Il 4 52 |15.3 2.6 40 (8.3
S-  |Apolipoprotein A1 11 6.5 |134 3.3 3.7 |91
S-  |Apolipoprotein B 9 6.9 (228 3.5 6.0 |11.6
P-  |Arginine 1 19.3 |34.1 9.7 9.8 |257
s- 2:';?::?336 activity, non 1 38 (372 19 (93 [125
P-  |Ascorbate (Vitamin C) 1 20.0 |21.0 10.0 |[7.3 |[23.8
S-  |Ascorbate (Vitamin C) 3 26.0 |31.0 13.0 (101 [31.6
P- |Asparagine 1 12.3 |28.0 6.2 7.6 |17.8
s- '(L\:g?;tate aminotransferase |5 1153 231 |6.15 |6.54 |16.69
P-  |Aspartic acid 1 31.2 |55.1 15.6 [15.8 |41.6
S-  |B—2-Microglobulin 1 59 |15.5 3.0 41 19.0
P-  |B-Carotene 1 18.0 148.0 9.0 12.8 |27.7
S-  |p-Carotene 4 36.0 |39.7 18.0 [13.4 |43.1
S-  |B-Cryptoxantin 1 36.7 |--- 184 |- |-
S-  |B-Globulins 2 10.1 9.1 5.1 3.4 117
B- |Base excess 1 76.4 |43.2 38.2 |21.9 (85.0
B- Basophile, count 3 28.0 |(54.8 14.0 |(15.4 |38.5
S-  |Bilirubin total 11 21.8 (284 10.90 [8.95 |26.94
S-  [Bilirubin conjugated 2 36.8 [43.2 184 (14.2 (445
P-  |C Protein 1 56 |55.2 29 13.9 [18.7
S-  |C reactive protein 3 42.2 |76.3 211 |21.8 |56.6
S- Sernes?t(i:\t/ii\t/; protein - high 1 49.70(89.23 |24.85 |25.53|66.54
S-  |C3 Complement 2 52 |15.6 2.6 41 |84
S- |C4 Complement 2 8.9 (334 4.5 8.6 (16.0
S- |CA 125 antigen 4 247 |54.6 124 |15.0 |354
S- |CA 15.3 antigen 5 6.1 |62.9 3.1 15.8 |20.8
S-  |CA19.9 antigen 2 16.0 (130.5 |7.98 |32.87/46.03
S- |CA 549 antigen 1 9.1 |334 4.6 8.7 |16.2
Back to top

Number|Biological Desirable

Analyte of Variation specification

papers |CV, |CVg (%) B(%) |TE(%)
S- |Calcium 24 21 |25 1.05 0.82 |2.55
S-  |Calcium, complexed 1 53 |45 2.7 1.7 |6.1
U- Calcium, concentration, 24h |4 27.5 |36.6 13.8 11.4 |34.1
S-  |Calcium, ionized 2 1.7 1.9 0.9 06 2.0
S-  |Calcium, protein bound 1 41 (6.1 2.1 1.8 |5.2
S- Calcium, ultrafiltrable 1 22 |27 1.1 09 (2.7
s- E:;Z?:x;rate deficient 1 74 387 |36 |98 |15.7
B- [CO2, total 1 40 (4.8 2.0 1.56 |4.86
S- fgg;‘oembrymic antigen 15 14127 |s56 |64 143 [24.7
S- Carnitine, Acyl-free 1 11.35(24.3 5.68 6.71 (16.07
S-  |Carnitine, free 1 8.05 (16.65 |4.03 4.62 |11.26
S-  |Carnitine, total 1 8.85 [11.80 |4.43 3.69 10.99
S- |Ceruloplasmin (ferroxidase) (2 58 (111 29 3.1 |79
S-  |Chloride 19 1.2 |15 0.6 05 |15
S-  |Cholesterol 46 595 |15.3 2.98 41 |9.01
S- Cholinesterase, concentration|2 7.1 - 3.6 -—- -—-

Variation

database

specifications

/optimal-

biodatabase 1htm.htm)
* Quality
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search...
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S- Cholinesterase, activity 3 6.1 18.2 3.1 48 (9.8

P- |Chromogranin A 1 12.8 (26.3 6.4 7.3 |17.9
P- |Citrulline 1 214 439 107 [12.2 |209
s- Eﬁ’lgﬁe"type'c‘mpepﬁde 3 78 [267 |39 |70 [134
s- g’l:\'l?)e" type [N propeptide |, 74 [573 3.7 14.4 205
s- g’l::;g‘;ntype N propeptide | 136 (872 |6.8 22.1 333

U- Color, first morning 1 309 (474 15.5 14.1 |39.6
P- |Copper 3 8.0 |[19.0 4.0 52 |(11.8
S-  |Copper 2 47 |13.6 2.35 3.6 |7.47
P-  |Cortisol 1 21.7 |46.2 10.85 |12.76|30.66
S-  |Cortisol 3 15.2 |38.1 7.6 10.26|22.8
S-  |C Peptide 3 16.6 (23.2 8.3 7.1 120.8
S-  |Creatine kinase (CK) 9 22.8 |40.0 11.4 11.5 |30.3
S-  |Creatine kinase MB, % 1 6.9 |48.2 3.5 10.8 |16.5
S- Creatine kinase MB, activity |4 19.7 (24.3 9.9 7.8 |24.1
S-  |Creatine kinase MB, mass 1 18.4 |61.2 9.2 14.88|30.06
S-  |Creatinine 28 5.95 |14.7 2.98 3.96 (8.87
U ;ﬁati”i"e’ concentration, g lo40 245 120 |86 284

y |Creatinine, concentration, g 232 1257  |116 |87 |278
first morning

Creatinine, concentration,

U- candom 8 36.3 |32.4 18.2 12.2 |421
U- |Creatinine, output, 24h 8 11.0 |23.0 5.5 6.4 |154
s- S&I:;re“;”féﬁol;)epﬁde typel |5 10.85(30.6 [543  |8.12 [15.45
S-  |Cyfra 21.1 Antigen 2 22.2 |31.1 11.1 9.6 |27.9
P- |Cystatin C 1 55 |- 2.8 - -
S-  |Cystatin C 4 5.0 |13.0 25 3.48 |7.61
P-  |Cysteine 1 59 |12.3 3.0 34 |83
P-  |Cystine 1 38.3 (485 19.2 15.4 |47.0
Back to top

Number|Biological |Desirable

Analyte of Variation |specification

Papers |CV, |CVg |I(%) |B(%) TE(%

S- D-Dimer (MoM) 1 23.3 |126.5 |11.65 |8.82 |28.04
Dehydroepiandrosterone

s- Sulfayte (DEEAS) 3 6.35 |30.70 |3.188 |7.84 |13.08
U- ;):r?xypyridinoline/creatinine, 5 16.0 1307 |s.o 87 |219
U- Er:xr::r:::gm"ne/ creatinine, |, 13.8 (346 (6.9 (9.3 |20.7
U- I’IZT)E;‘)r)](:E;ridinoIine/minute, first 154 1303 |7.7 85 [21.2
P- Dipeptidyl-peptidase IV (ACE) |2 82 |145 |41 42 |[10.9
S- Dipeptidyl-peptidase IV (ACE) |1 125 |27.7 6.3 |76 |[17.9
P- Elastase 1 124 1561 |6.2 4.88 (15.11
B- Eosinophils, count 3 21.0 |76.4 |10.5 |19.8 (371
(B)Plat- |Epinephrine 1 25.3 |--- 12.7  |--- ---
P- Epinephrine 1 48.3 |--- 242 |- ---
B- Erythrocytes, count 7 3.2 |6.3 1.6 1.7 |44
B- Erythrocyte distribution wide 3.5 |57 1.8 1.7 |4.6
U- Estradiol 1 304 |--- 15.2 |--- -
S- Estradiol 5 225 |244 |11.25 8.3 |26.86
S- Estradiol, free 1 22.8 |--- 11.40 |--- |-
U- Estradiol, free 1 38.6 |--- 193 |- |-
P- Factor V coagulation 1 3.6 |- 1.8 --- -
P- Factor VIl coagulation 2 6.8 (194 |34 51 |[10.7




P- Factor VIl coagulation 2 48 (191 |24 49 8.9
P- Factor X coagulation 1 59 |- 3.0 --- ---
S- Ferritin 6 14.2 |15.0 |71 52 |16.9
P- Fibrinogen 5 10.7 [15.8 |54 4.8 |13.6
(B)Erthry-|Folate 1 12.0 |66.0 6.0 16.8 |26.7
S- Folate 1 240 (73.0 |12.0 [19.2 [39.0
S- (Flfg':;e stimulating hormone |, 11.0 472 |55 |12.12]21.19
S- Fructosamine 3 34 |59 1.7 1.7 |4.5
S- Galactosyl hydroxylysine 1 11.8 |25.8 |5.9 7.1 |16.8
P- y-Fibrinogen 1 141 |27.25 |7.05 |7.67 |19.3
S- y-Globulins 2 146 (123 |73 |48 |16.8
S- v-glutamyltransferase (GGT) (10 13.4 |42.15 |6.7 11.06/22.11
S- Globulins, total 1 55 (129 (2.8 3.5 1|8.0
P- Glucose 1 45 |58 |23 1.8 |5.5
S- Glucose 15 56 |7.5 2.8 2.34 |6.96
(B)Erythr- S;‘;?‘;fi;ﬁ:s:‘(’gztsgl;) 1 32.8 [31.8 |16.4 |11.4 (385
B - spot S;‘;?Zfi'giﬁ:ﬁ:?;ﬁ;_") 73 1103 |37 32 9.2
P- Glutamic acid 1 46.4 |79.9 |23.2 |23.1 |61.4
P- Glutamine 1 12.1 |22.0 (6.1 6.3 |16.3
S- Glutathion peroxidase 1 7.2 |21.7 |3.6 57 |11.7
P- Glycine 1 11.8 |140.3 |5.9 10.5 |20.2
P- Haptoglobin 1 20.0 (279 |10.0 |8.6 |[25.1
S- Haptoglobin 3 204 |36.4 |10.2 [(10.4 |27.3
S- HDL cholesterol 25 7.3 |21.2 |3.65 |5.61 |11.63
S- HDL 1 cholesterol 1 55 272 |28 |69 (115
S- HDL 2 cholesterol 6 15.7 |40.7 |7.9 10.9 |23.9
S- HDL 3 cholesterol 6 70 (143 |35 |40 |98
B- Hematocrit 11 27 1641 (1.35 [1.74 [3.97
B- Hemoglobin 13 2.85 (6.8 1.43 |1.84 |4.19
B- Hemoglobin A1 C 8 1.9 |67 |0.9 1.5 (3.0
B- Hemoglobin A2 1 0.7 |7.7 0.35 (1.93 |2.51
P- Histidine 1 9.7 272 |49 (7.2 |15.2
P- Homocysteine 3 8.3 |33.5 |4.15 |8.63 |15.48
S- Hyaluronic acid 1 62.00|--- 31.00 |--- -
S Lgenycrogenass 1o jes |- B3 - -
P- Hydroxyproline 1 345 |56.7 |(17.3 |16.6 |451
U- :‘g:;?:; proline/minute, first | 36.1 |38.8 |18.1 [13.2 |43.0
U- ;ZS::;VS;?;”G/ minute, 1 405 (329 |20.3 |13.0 |46.5
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Number Bio!oqical Desir.a.ble-
Analyte of papers Variation specification
CV, CVg (%) |B(%) |TE(%)

S- Immunoglobulin A 7 5.4 359 |27 |9.1 |13.5
S- Immunoglobulin G 6 4.5 16.5 23 |43 |8.0
S- Immunoglobulin M 5 5.9 473 (3.0 (119 |16.8
S- Immunoglobulins k chains |3 4.8 15.3 24 |40 |8.0
S- Immunoglobulins A chains |3 4.8 18.0 24 47 |8.6
S- Inhibin B 1 10.0 250 |5 |6.73 |[14.98
S- Insulin 4 21.1 58.3 10.6/15.5 |32.9

Insulin-like growth factor
S- (IGF-1) 2 14.6 454 7.3 |11.9 |24.0

Insulin-like growth factor
S- binding protein 3 (IGFBP- |1 10.1 63.9 |5.1 [16.2 |24.5




3)
Intercellular adhesion
S- molecule-1 (ICAM-1) 1 1.9 21.0 1.0 |53 |6.8
(B)Leuc-|Interferon receptor 1 14.0 200 |7.0 |61 |17.7
S- Interleukin 1-8 1 30.0 36.0 15.0(11.7 |36.5
S- Interleukin-8 1 24.0 31.0 12.0/9.8 |29.6
S- Iron 11 26.5 23.2 13.3/18.8 |30.7
P- Isoleucine 1 15.5 45.5 7.8 |12.0 |24.8
S- Kallicrein 6 1 11.80 (276 |59 (7.5 |17.24
B- Lactate 1 27.2 16.7 13.6/8.0 |30.4
Lactate dehydrogenase
s- (Lo yared 11 86  |147 43 |43 |11.4
Lactate dehydrogenase 1
s- o (LDI¥|1) g 2 23 83 [12 [22 |41
Lactate dehydrogenase 2
s- o (LDIYIZ) g 1 33 [24 17 10 [37
Lactate dehydrogenase 3
s- o (LDIYIS) J 1 28 (38 |14 [12 [35
Lactate dehydrogenase 4
s- o (LDI¥|4) : 1 59 |53 [30 [20 6.9
Lactate dehydrogenase 5
s- o (LDIYIS) g 1 80 (96 |40 [31 |97
P- Lactoferrin 1 11.8 23.7 59 |66 [16.4
S- LDL Cholesterol 6 7.8 20.4 3.9 |5.46 |11.9
P- LDL Cholesterol (oxidized) |1 21.0 50.0 10.5(13.6 |30.9
s- ;Z';S:ho'%tero" small 9.1  [200 |4.555.49 |13.0
S- LDL receptor mRNA 1 21.5 13.6 10.8/6.4 |24.1
P- Leucine 1 14.8 440 |74 |11.6 |23.8
B- Leukocytes count 8 11.4 21.3 5.73/6.05 |15.49
S- Lipase 3 32.2 31.8 16.1/11.31|37.88
S- Lipoprotein (a) 3 20.8 18.1 10.4|6.9 |24.1
P- Lutein 1 13.0 210 |65 6.2 |16.9
S- Lutein 1 23.7 11.9}--- |-
S- Luteinizing hormone (LH) |5 23.0 27.4 11.5(8.94 |27.92
P- Lycopene 1 22.0 33.0 11.0(9.9 |28.1
S- Lycopene 2 40.1 33.0 20.1{13.0 |---
B- Lymphocytes, count 1 10.2 35.3 5.1 1919 |17.6
B- Lymphocytes CD4 5 25.0 - 12.5|--- -
P- Lysine 1 11.5 38.2 |58 [10.0 |19.5
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Number [Biological |Desirable
Analyte of Variation specification
Papers |CV, |CVg |I(%) B(% |TE(%)
(B)Erythr-|Magnesium 2 5.6 11.3 |2.8 |3.2 |7.8
(B)Leuc- |Magnesium 1 18.5 (12.4 |9.25|5.57 |20.83
(B)Mon - |Magnesium 1 18.1 |20.3 |9.1 |6.8 (217
S- Magnesium 9 36 |64 1.8 |11.8 |4.8
U- Magnesium, ionized 1 1.9 5.1 1.0 14 (2.9
U- Magnesium, output, 24h 2 38.3 |37.6 |19.2/13.4 |45.0
(B)Erythr- r:;zgclzg?:m‘éa;) 4 14 |52 (0.7 [1.35 |25
Mean corpuscular
(B)Erythr- hemoglobin concentration 5 1.06 (1.2 0.53(0.4 |1.27
(MCHC)
(B)Erythr- ?’I\':g\r;)corpuscmarvo'ume 7 14 |485 [0.7 |1.26 [2.42
(B)Plat- |Mean platelet volume (MPV) |3 4.3 8.1 2.15(2.29 |5.84
P- Metionine 1 14.7 (43.4 |74 (11.5 |23.6
B- Monocytes, count 3 17.8 149.8 |8.9 |13.2 (27.9
S- Myeloperoxidase 1 36.0 (30.0 |18.0|11.7 (41.4




o- IViyogiopoin V4 15.Y £9.0 /.U |0.L 19.0
U- foﬁiiyt'rft:3??.?32218& 2 529 [22.0 [26.5/14.3 |58.0
N-Acetyl
Y Glucosiminidase/Creatinine 1.1 1218 1256/13.9 156.0
B- Neutrophyles, count 5 17.1 |32.8 [8.55|9.25 (23.35
U- Nitrogen, output 1 139 (242 |7.0 |7.0 |18.4
B(Plat)- |Norepinephrine 1 9.5 |- 4.8 |--- ---
P- Norepinephrine 1 19.5 |--- 9.8 |--- ---
U- N-Telopeptide type | collagen |3 15.5 |37.6 |[7.75/10.17(22.95
S- N-terminal (NT)-proBNP 2 10.0 (16.0 |5.0 (4.7 |13.0
P- Ornithine 1 18.4 (549 (9.2 (14.5 |29.7
P- Osmolality 1 1.3 (1.5 0.7 |[0.5 |16
Saliva-  |Osmolality 1 95 (358 |48 (9.3 (171
S- Osmolality 1 1.3 (1.2 0.7 |04 |15
U- Osmolality, first morning 1 28.3 |57.9 |14.2/16.1 |39.5
S- Osteocalcin 5 6.35 |30.9 (3.18|7.89 |13.13
U- Oxalate, concentration, 24h |1 440 |18.0 (22.0/11.9 |48.2
U- Oxalate, output, 24h 1 425 |19.9 |21.3(11.7 |46.8
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Number|Biological Desirable
Analyte of Variation specification
papers |CV, |CVg (%) B(%) |TE(%)
B- pCO2 1 48 |53 2.4 1.8 |57
B- pH [H+] 1 3.5 |20 1.8 1.0 |[3.9
B- pH (pH units) 1 0.2 |- 0.1 - -
S- Paraoxonase 1 1 13.4 |184.0 6.7 21.3 |32.3
Paraoxonase 1 substrate
S- inhibition (PON 4SI) 3.9 (801 1.9 20.0 |23.2
S- ;?r:icl’::’e”da)se’ activity (salt |, 80 (864 |40  [21.7 |283
P- Parathyroid hormone (PTH) |1 25.3 |43.4 12.65 [12.56/33.43
S- Parathyroid hormone (PTH) |1 25.9 (23.8 13.0 8.8 |30.2
S- Phenylacetate 1 6.6 |25.2 3.3 6.5 (12.0
P- Phenylalanine 1 9.5 |40.6 4.8 10.4 |18.3
S- Phosphate 17 8.15110.8 4.08 3.38 |10.11
U- Phosphate, output, 24h 5 18.0 (22.6 9.0 7.2 (221
Patient- fehaosspohrztt?o:l”b“'ar 1 27 133 |14 |11 [33
S- Phospholipids 1 6.5 111 3.3 3.2 |86
P- Plasminogen 1 7.7 |- 3.9 - -
B- Platelets, count 7 91 1219 4.6 59 (134
B- Platelet distribution wide 2 28 |- 1.4 --- ---
B- Plateletcrit 2 11.9 |--- 6.0 - -
U- Porphobilinogen 1 17.0 [31.0 8.5 8.8 (229
U- Porphyrins (total) 1 40.0 |--- 20.0 --- ---
(B)Leuc- Potassium 1 13.6 |13.4 6.8 48 |[16.0
S- Potassium 20 46 |56 23 1.81 |5.61
U- Potassium, output 4 24.4 122.2 12.2 8.2 284
S- Prealbumin 1 10.9 |19.1 5.5 55 |145
Pregnancy-associated
S- plas?ma pr)cl)teinA(PAPP-A) 1 12.6 |14.0 6.3 471 |15.1
P- Prolactin 39.2 1651 19.6 19.0 |51.34
S- Prolactin 4 23.0 |35.0 11.5 10.5 |29.4
P- Proline 1 17.0 (1044 |8.5 26.4 |40.5
P- Prolyl endopeptidase 2 16.8 (13.9 8.4 55 (193
S- Properdin factor B 1 9.5 [(11.2 4.7 3.7 |11.5
Prostatic specific antigen
s- (PO P 9N 13 |18 (724 |91 |18.7 [336
S- Protein 18 2.75 4.7 1.38 1.36 |3.63




S- Protein, glycated 1 Y |11.6 U.5 29 3.0
U- Protein, output, 24h 2 35.5 |123.7 17.8 10.7 |40.0
P- Prothrombin time 2 4.0 (6.8 2.0 20 (5.3
U- Pyridinoline 1 19.4 |23.6 9.7 76 |23.6
B- Pyruvate 1 15.2 |13.0 7.6 50 |17.5

Receptor for advanced
S- glycation end-products 1 14.6 [56.5 7.3 14.59|26.63

(RAGE)

Red cell distribution wide
B- (RDW) 4 3.5 |57 1.8 1.7 |46
B- :Tjg'fe”;zgfte:;i:'ty 1 100 620 |50 157 [24.0
B- :Tjg'rce”s'zgfte (':Z‘L'J"m 1 16 49 |08 |13 |26
B- :Tf(:'feus'zztte(:i:'t“m 1 13.0 (330 |65 (8.9 [19.6
B- Reticulocyte, count 1 11.0 |129.0 5.5 7.8 |16.8
P- Retinol 1 6.2 [21.0 3.1 55 |10.6
S- Retinol 2 13.6 |19.0 6.8 58 |17.1
S- Rheumatoid factor 1 8.5 (245 4.3 6.5 |13.5
Back to top
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Number|Biological Desirable
Analyte of Variation specification
papers (CV, |CVg (%) B(%) |TE(%)
S- SCC antigen 1 39.4 (357 19.7 13.3 |45.8
P- S Protein 1 58 634 2.9 15.9 |20.7
P- Selenium 1 12.0 |14.0 6.0 46 |14.5
B- Selenium 1 12.0 |12.0 6.0 42 (141
P- Serine 1 12.8 |42.8 6.4 11.2 |21.7
Sex hormone bindin

S- globulin (SHBG) g 2 13.05|36.35 [6.53 9.66 |20.42
(B)Erythr-|Sodium 1 1.8 (124 0.9 3.1 |46
(B)Leuc- [Sodium 1 51.0 |36.4 25.5 15.7 |57.7
S- Sodium 21 0.6 |0.7 0.3 0.23 |0.73
B- Sodium Bicarbonate 1 40 |48 2.0 1.6 |49
S- Sodium Bicarbonate 7 4.8 |47 24 1.7 |56
Sweat-  [Sodium Chloride 1 15.0 |25.0 7.5 7.3 |19.7
U- Sodium, output, 24 h. 4 28.7 |16.7 14.4 8.3 |32.0
P- Soluble CD163 1 9.0 |[35.9 4.5 9.3 |16.7
U- Specific gravity 1 04 |1.0 0.2 0.27 |0.60
Semen- fg:;;nnattr:f:i 1 26.8 564 [13.4 |15.6 |37.7
Semen- [Spermatozoa, morphology |1 19.6 (44.0 9.8 12.0 |28.2
Semen- rsnf)fi:irt‘;atozoa’ progressive | 152 [32.8 |76 190 |21.6
Semen- sr:g:zz:sz;:)ﬁy 1 18.8 [51.8 [9.4  |13.8 [29.3
Semen- |Spermatozoa, total motility |1 18.4 |29.8 9.2 8.8 |23.9
Semen- |[Spermatozoa, vitality 1 10.3 [25.8 5.2 6.9 (154
S- Superoxide dismutase 1 17.1 |10.5 8.6 50 |19.1
(B)Erythr-|Superoxide dismutase 1 12.3 4.9 6.2 3.3 |135
P- Taurine 1 30.6 (44.0 15.3 13.4 |38.6
P- Testosterone 1 12.6 |40.80 (6.3 10.68(21.07
S- Testosterone 7 9.25 |22.05 |4.63 5.98 |13.61
Saliva- |Testosterone 1 17.3 |28.8 8.7 84 (227
U- Testosterone 1 25.0 |--- 12.5 - -
S- Testosterone, free 3 9.3 |- 4.7 - -
U- Testosterone, free 1 51.7 |--- 25.9 - -
S- Thyroglobulin 2 14.0 |139.0 7.0 104 (21.9
S- Thvroalobulin antibodv 1 8.5 182.0 4.3 20.6 127.6




M A~ i

Thyroid peroxidase

S- . 1 11.3 |147.0 |57 36.9 |46.2
antibody
Thyroid stimulating

P- 1 29.30(48.4 14. 14.14|38.2
hormone (TSH) 9.3048 65 38
Thyroid stimulating

- 19.3 |24. v 7. 23.7

S hormone (TSH) 9 93 6 o 8 3

S Th)_/rotropln receptor 1 48 |- o4 . .
antibody

S- Thyroxine (T4) 11 49 |10.9 2.5 3.0 |70

P- Thyroxine, free (FT4) 1 7.1 (91 3.55 2.89 |8.74

S- Thyroxine, free (FT4) 5 57 (121 2.9 3.3 (8.0
Thyroxine binding globulin

S- 2 0.09 |0.06 0.0 0.0 |0.1
(TBG)

P- Tirosine 1 10.5 |61.0 5.3 15.5 |24.1
Tissue polypeptide

- 1 1.1 7 15. 17.7 1434

S antigen (TPA) 3 63 56 3

s Tissue polypeptide 1 36.1 [108.0 (181 [28.5 |58.3
specific antigen (TPS) ’ ' ' ’ '

U- Total catecolamines, 1 240 (320 |12.0 |10.0 |29.8
concentration, 24h

S- Transferrin 5 3.0 |43 1.5 1.3 3.8

P- Treonine 1 17.9 |33.1 9.0 94 |24.2

S- Triglyceride 31 19.9 |32.7 9.95 9.57 |25.99

P- Triiodothyronine (T3) 1 94 |[18.5 4.7 5.19 |12.94

S- Triiodothyronine (T3) 10 6.9 (12.3 3.45 3.53 [9.22
Triiodothyronine, free

S- 4 79 |17.6 4.0 48 |11.3
(FT3)

P- Troponin | 1 37.1 (179.2 |18.55 |45.75|76.36

S- Troponin | 5 14.05|63.75 |7.03 16.32(27.91

S- Troponin T 1 30.5 |90.0 15.3 23.7 |48.9

P- Tryptophan 1 22.7 (1526 |114 38.6 |57.3

s- Tumor Necrosis Factor-a. |, 430 [20.0 215 [13.0 |48.4
(IND-a)

S- Urate 16 86 [17.5 4.3 4.87 |11.97

U- Urate, output, 24h 2 16.8 (14.4 8.4 5.53 (19.39

S- Urea 20 12.1 |18.7 6.05 5.57 |15.55

U- Urea, output, 24h 4 17.4 (254 8.7 7.7 |22.1

P- Valine 1 10.6 |40.1 5.3 10.4 |19.1
Vanil lic Aci

U- aniimandelic Acid 1 222 470 111 [13.0 [31.3
concentration, 24h
Vascular cell adhesion

S- 1 52 |16.0 2.6 42 |8.5
molecule-1 (VCAM-1)
V I lial h

P- ascular endotelial growt 1441 184 |74 |57 |17.4
factor
V I lial h

B- ascular endotelial growth |, 143 [288 |72 |80 |19.8
factor

S Vascular endotelial growth 1 107 la76 54 122 210
factor

P- Vitamin B1 1 4.8 |12.0 24 3.2 |72

B- Vitamin B2 (Riboflavin) 1 5.8 [10.0 2.9 29 |77

(B)Eryth- |Vitamin B2 (Riboflavin) 1 6.4 |11.0 3.2 3.2 |85
Vitamin B2 status

(B)Eryth- |(gluthation reductase 1 5.2 |40.0 2.6 10.1 |14.4
activation)

(B)Eryth- |Vitamin B12 1 15.0 |69.0 7.5 17.7 130.0

(B)Eryth- |Vitamin B6 14.0 |24.0 7.0 6.9 |185

B- Vitamin B6 1 20.0 |34.0 10.0 9.9 |264

(B)Eryth- |Vitamin E (Tocopherol) 1 76 |21.0 3.8 56 |11.9

(B)Eryth- |Vitamin K (Phylloquinone) (1 38.0 |44.0 19.0 14.5 |45.9

S- VLDL Cholesterol 2 27.6 |--- 13.8 - -

P- Von Willebrand factor 3 25 |27.3 1.3 6.9 (8.9

S- Water 1 3.1 (01 1.6 0.8 |3.3

Q- 7eaxanthine 1 A4 7 |- 17 4 — ——




S- Zinc 1 93 |94 4.7 3.3 |11.0
P- Zinc 3 11.0 |[14.0 55 45 [13.5
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