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In the realm of clinical laboratories, the implementation of a quality management system is vital for the quality management of various test results
for patient treatment. Analytical performance specifications (APS) serve as the critical criteria for assessing whether clinical requirements have
been fulfilled, and ensuring that these standards are based on appropriate evidence is crucial to effectively estimate the processes and outcomes
of the quality management system. Our aim was to define practical APS goals as acceptability criteria for evaluating test quality. This would make
it straightforward for laboratories to apply these guidelines. To this end, we examined relevant Clinical and Laboratory Standards Institute guide-
lines employed in the quality management of clinical laboratories, such as encompassing precision, linearity, comparison between measurement
procedures or samples, comparison between reagent lots, delta check of patients’ results, bias evaluation of test methods, among others. Fur-
thermore, after discussion with the Committee on Standardization and Quality Improvement of Korean Society of Clinical Chemistry, we proposed
definitions on the evaluation criteria provided in each guideline and the types of APS such as imprecision, bias, and the total allowable error corre-
sponding to them. Setting multiple evidence-based APS goals for each clinical chemistry test would assist in establishing a range of performance
levels that clinical laboratories should aim for. We expect the data suggested in this review to facilitate effective quality management for various
clinical chemistry tests and simplify the selection and application of APS for the unique circumstances of each laboratory.
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oSl ek 7 SR BEEE, E ) R
T 2A 7NE FHE] 525 A8 =N FAE
g] gfjoF gitHo, 7). & FE B3R5 Rk A 2L
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Aol A 88tE 7 AR FE-E &S] 7

AR RS BEE A4 Sla
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2 712 W

o] ARtEle] itk FA 71 )= WS e Sk
2} ko] Abo|ut A& a7t WA EAIE EA413E dte] 7]
gkt F43e] E3xMilan model DOCHO-11]. it A2t -+
A ool QL

(outcome study)= Agfo] A7k} H]-& 5-0] &4l
o8z dtkgo] GAF ol tiet gt ) o
tf olef whef, thFo 2 % E e A= H@nalyte) o] A
E35}2] Wol(biological variation, BV)S 7|Hk0 2 EA4=g ALk
SEMilan model 2)& AAsH= Aot of W2 & AHeA
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ool gt Apm7E A YA, FESH 5
E5H] wo] 7uke] FATe B3R5 Ay ofdE Hfol=
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A ST (measurement uncertainty) 535 Table 10 A5}

(Table 2).

CVe: 7§A W A=8H4] Hol(within-subject BV), 7jA| 2 o] F-0]
2 Feko] g Hol(pooled variation) & =45 = ©d 7] Y]
Ho[35)].

CVe: 7iA| 7+ A& Wol(between-subject BV), o8] A&
2 T Aol A 2 i et 375k 7k Wol(35]

CVa: 4o (analytical variation, analytical imprecision), &%
204 AR S] Bl SR(35]

Table 1. Representative examples of analytical performance specifica-
tions as measurement uncertainty based on outcome studies (Milan
model 1)

APS for standard

Measurand MU, % MUresi®

Desirable Minimum
Blood HbA1c 3.00 370  1.50% at 48.5 mmol/mol
Blood total hemoglobin 2.80 420  090%at 131.2 g/L
Plasma glucose 2.00 3.00 1.20% at 276 mg/dL
Serum 25-hydroxyvitamin D3 10.0 150  9.20% at 30 pg/L
Serum total cholesterol 3.00 700  1.219%at 255.1 mg/dL
Urine albumin 9.00 170  4.28% at 194.3 mg/L

*Representative MU associated with laboratory results.
Abbreviations: APS, analytical performance specification; MU, measurement un-
certainty.

Table 2. Standard terms and definitions related to biological variation (modified with permission from reference [35])

Symbol Term

Definition

CVi Within-subject biological variation

Variation within a single individual estimated as a pooled variation from a group of individuals

Ve Between-subject biological variation  Variation between the central tendencies of a group of individuals

CVa Analytical variation

Analytical imprecision; should always be clarified, giving mode of derivation and type (such as reproducibility, reliability, or

total), and number of analyses, runs, and time period

RCV Reference change value

Difference required for significance for 2 serial results from an individual

RCV should always be accompanied by the formula used, v x z x 1/ (CVa%+ cV;?)
The Z-score should be defined to state the probability and whether unidirectional or bidirectional differences were calculated

Il Index of individuality

Ratio of analytical+within-subject to between-subject biological variation

. . . 2 2, CV,

snould always be accompanied wi € Tormuia usea Tor calculation: the prererred y-2 " -7 ° Or theé more common -

I should al b d with the f | d f lculation: th ferred {94 or th e
Vg
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RCV: W3}7|& gk(reference change value, RCV), -2 EH/;)PX}Oﬂ
A thE Aol 23] Aj3igE ko] f-om]gt 2fol 7t Ql=A]
Sh= 714429, 35,

I1: 7}A|810] 2|4=(index of individuality, ID), 7§ 7+ 453512 Ho|
o chat Aol e} 7% f AbEalA) wolo] ghof w], L2t gL

a7

CVA <0.5CV[OI o—r m [29, 33]

QBlEHIA} R A 2ot wo) A=} &
a Supplementary Table 1 ¥ Supplementary Table 2
2I3FATH15, 36-40). AAMY FETE ol AHEEE 24 Bt
ARl tfgt WA 7150 2 Supplementary Table 19 A2]% 24
O F
o3

Aope] 32 Heste] 283 4 olek B HAR 4

[e:

o)

2] tolof gt AlZ|et vigt A7t FE81HA| o] Fol A X
2-o]&= Supplementary Table 1] RFzo]| ZFE|A] F9FS
B2 Supplementary Table 20]] AJA|gF BA3)AL0F 7122
5
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HAAFH O] AU H7EE 9J8) Clinical and Laboratory Stan-
dards Institute (CLSD) A]Z] EP05-A3 Evaluation of Precision of Quan-
titative Measurement Procedures 337} EP15-A3 User Verification
of Precision and Estimation of Bias 3%+0] 22 &-8-EIc} EP05-A3
MM ofd] F=o] AAIE FaliRl =3 710l ket vk 54
3to] Hha A & (repeatability)/ AARFE UHIA L = (within-run
imprecision), FAAFAZH)AE T (between-day imprecision) 2
AMAUH|AE &= (within-laboratory imprecision) & & H X (stan-
dard deviation, SD) T Ho|A|$>(coefficient of variation, CV) =
AXZCHBIL BPO05-A32 FAPPHS] HUEE 4 Bfstel A
A o) AFg 31 A\ Holck AL MRS} sl AAjolA] &
o} 7o) Balel A Sl ujol SAsAlope] vl
EHQ}H| S 4= QITH(Table 3).

EPIS-AZOIHE 5 71 55 o] pe] S 140 2 534 59
ZHHEE SAsto] et W A (repeatability) 9 HAHI U]
AH = (within-laboratory imprecision)7} 212} s A|oF A ZA}o]
A AATEE HIAL = AdS(manufacturer claim) 2T} G251 2]
F oo ARITH24, 30 Al2ARE AASHE HIEEE Aol &
9] 7|F0] HlEE BAFA 0 2L r}2 B30k} v wE|x
OHCh TR AEAL 7130] A B ZAte] thefe] AukA o

QEl WU 7)) Reehea] shelsteis A9
b g Afae] ul gl RISk Bl e 4 IhTable 3)

o §2

O
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5. A Z4E

Aol B A=A L7 Hanalytical measurement interval,
AMD W ZAA] AAL ¢)s)o] CLSI A3 EP06-Ed2 Evaluation of
Linearity of Quantitative Measurement Procedures 232 o]-8-gt
4= ITH20, 25]. 1A 2] EP06 491 A&7} &) 2020 9] 7R = 2
Holld= A4 Ad B7lee s Ao eRE Y &8 HA
(allowable deviation from linearity, ADL) 7]g2 =I5t} 24
7ol ltal Wsh] sl ADL it g2 F61-8-2 2 Hallow-
able total error, TE2)2] 1/2 ©]5}= A45}+= Zo] FA=EITH2S). 4
FAANA A ] HhgFo] EAEH 9| wof AFH]H sHA|
S=KgA o7 ZT6HA] ) ARl vlR Al (non-linearity)

o B4l vl 2 G2 s sl 48 vl
2(allowable bias)& ADLe|| thgt T 7]&0 2 285k 4= Qlt}
(Table 3).

6. ZAIYE Zh H|Qt HiO|OjA =T

AR 7 A3 o)ng

S3b olols 2758 gjsto]
CLSI A3 EP09C-Ed3 Measurement Procedure Comparison and
Bias Estimation Using Patient Samples 3%0] 23] AR-&EITH27).
o] ARellMe= F 7HA] Bl HAMRER Tt w29
A o2 ¥ 343 o] AWE JFRA e 2N T HAY

H7E) v X])$-H(proportional bias)i} AF2]-2-2(constant
bias)S =43t} E )&k QJAFAA 0| 2873t =% (medical de-
cision point, MDP)of|A] Blaejd AARGR 7+ 2po)7} 8183t 4=
Q= 01X At o] &8 vlo]ojA(allowable bias)E T+
7170 2 A-85F 4> QtH(Table 3).

Bkl AR EEEEY] A 4L Sl 9ol CLs
EP15-A3 A|3of upe} 7 7H4] = oo AAIE A&o2 5314
SUTE HkE SASH AkS it vlarsto] HARTH O] whojoj A~
£ 34 4= Qle23, 301, B7F 2o Blojoi i A4k 518 Hf
olof 2} Hjwsto] 83 4= Qli= QIR BT (Table 3).

TAO] AL 591 A0k ZE} el Aol AR AR
0] Aok AR el vle] Brlslo] 4§ o} E Waslelo}
oItk 2E HAo] 22 B9 M2 RE Bt B Aol &
QB F CLSI A3 EP26-Ed2 User Evaluation of Acceptability of
a Reagent Lot Change 28| A= 2 E 7+ YAX}o|(critical differ-
ence, CD) 7N'd& &-§5k0] 22 HA| 45 APdoh= 1hashe o
W& 278k ik AR O v o vis CD7F 2 -9
nek 2 E 7k 2to| S sl ffell SAA 2 Hagt HA| 47t
AtH17, 18]. AAPYHS] AU E(within-laboratory im-
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precision)o]| H[5}ef CD7F 2FAU ARSI W R o] whe 7
A& (repeatability)7} 2k 7-¢-oll= fromlgt 2 E It 2fol& ¥
57] fIsto] Bagh AA| 47t wobxle) ZekAre]skat w9
7t HAM R CDE “geliof shtll, 572 a2 AjoFe] 2 E TH
ol F5-8- 2210 Yo FFTRLE 72} AR 51§ Hlolo]

232 CD| 443 4 Qc(Table 3)

o,

S

8, BRIz

A GAATE B TEp) A A% el ShiR sy
(delta check)o] g2] ARE-E|a1 Qltk CLSI A& EP33-Ed1ef w2
ZWAOI A7} 0.6 WRkQ] ZHAR= 2 ZiQlol A ThE Al7]e] W
Aoz At fabat Hate] Hrerh ko] HApd F3zof
H|5to] 2k0 B2 ko] HAPAN} L 2R =gk otk
2} 7HQ1e] AAPETHE Wlalsto] gAY oF T Ade B
St Zlo] FA-sITH29L o] Af-oll= 54 Al-elA ARt
HArraTtet s o) HapARte] 2fol & Hshr|E gkt Blasto]
Frejuldt Aapdkel Mot ihgskl=A] #elske Zlo] B ast
o HaP ek ool 34 e 2 A 4= QlTH29, 30),

S| EGHRCY) =2 x Z x /(ch2+ )

9] BN 27 23k 95 B thstel 196,
99% 85 0] thste] 25800, 2] HuHY 5 0FE WA
7] SI3t Bajolahl FE AR Zghe HET 4 ik oA
AAEL] f o)t WakS WS SIat B Ao R ek &gk

j =
S |E2 A o §la, 2 HARMOI M AREB8laL Sle
o 9

o] o] wheh Hepr gk AhEsto] 2-8-3tofof gt

9. 7[EL 7}

A A TR 0199 E-o] H7EAY 7HE HAelA
KJeet AL € AAoIA ARt AT o) Ets
A(commutability)S H7}517] $]8}o] CLSI X3! EP14-Ed4 Evalu-
ation of Commutability of Processed Samples 438 283 =
TH9L m27HesAde BAsh: 712 SARA SR =53
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37} Bwetisn) BIRith 9ol Has A d277t o
A1 5]8- vholo] A5 T57120 2 283 4+ QIch(Table 3.

Ak AE3HA|(imit of detection, LoD) = A #FatA|
(limit of quantitation, LoQ)& 87} 1= A7 3h= 745 CLSI A3
EP17-A2 Evaluation of Detection Capability for Clinical Laboratory
Measurement Procedures 252-0|UH22, 34] EURACHEM/CITAC Guide
- Setting and Using Target Uncertainty in Chemical Measurement
£ o8 ¢ SltH42l AEHle Alse AAIE B S &
AR S 2 ARSI Al=APF AR AEAIE AAFOIA A
g ol = o] AL B8tk AFle =Tt HAEE
HAPETS) 2 A)/2| 51 sieo| B2 HARIH O AFAE A s)
AT o84S T FeolA 8 LA BRE AE
2= QITh(Table 3).

Suke] o7 UollAl £ AN 550 tjstol B 2
9] F-5J(comparability) S AA517] $3fiA] CLSI A% EP31 Ver-
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