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LAZIUU between-run MU 6.7 way 5.9 auddiu Sedietiosninen accepted %CV NaN1INAADUVDY
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Abstract

Background and objective: Newborn screening for congenital hypothyroidism by measuring
thyroid-stimulating hormone (TSH) on dried blood spots is the standard method to detect infants
at risk. Analytical accuracy, reliability, and quality control (internal and external) are critical for
clinical use. This study evaluated the analytical performance and calculated total error (TEcal) of
TSH measurement using a fluorescent immunoassay (FIA) to assess its suitability for clinical
screening.

Methods: Precision was assessed by measuring low and high control samples and calculating
coefficients of variation (%CV) for within-run and between-run imprecision. Bias (%) and TEcal were
derived from the laboratory’s external quality assessment (EQA) peer-group results for the period
2023-2025. TEcal was compared against the total allowable error (TEa) to determine acceptability.
Results: Within-run %CVs for the low and high control materials were 5.9% and 5.6%, respectively;
between-run %CVs were 6.7% and 5.9%, respectively—values below the accepted %CV criteria.
Comparison with EQA peer-group data over three years showed %Bias ranging from -2.8% to 2.8%,
and TEcal ranging from 4.3% to 13.1%, all below the specified TEa.

Conclusion: TSH measurement by FIA demonstrated acceptable precision, low bias, and
calculated total error within allowable limits, supporting its analytical reliability and suitability for
use in newborn screening for congenital hypothyroidism.

Key word: TSH, newborn screening, total error, fluorescent immunoassay (FIA)
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hypothyroidism, CH) {udaymnasienl$viefinu
Idveelumsnusniin wagynnbilafunisitedouas
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(NSQAP) d1SUNISATINARNNTBINIALIALARDAGE
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1.M3ANEIANIUEN (precision)

1.1 mamwimﬂuﬂi ¥A1YTULaEAAIUAL
ﬂmmwmm (low level control) QA1 lot 020321
5¥UAN 15.7 pU/mL uagangs (high level control)
QA2 lot 020321 s¥UA1 64.6 PU/mL

1.2 MIMAIANULIUEILUY within-run A3
*ﬁlmmu TSH ?Jmmamqmmmmmwm 2 S8RV
g1 20 mamaimummmu

1.3 NITMIANANLLULILUY between- Tun
AIIINTLAU TSH Gummasmmmmmmwm 2
syéfu Suae 2 A Ansefu 20 3y
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wazUszLiiuUssansnmlaea %CV desliifiuan
Accepted %CV AMMUAAYINU 9.7 910 database
of European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM)*’
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FAVILYNATITIALUY 2 8 (duplicate) uaggnin
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2.1 AuameuaaInAdeu (%bias) NGN3
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2.2 MINIAIAMURAANAINTIU LABAIUIUAT
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TSH fegamnaau EQA
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A1 TEcal v89n13nsIinResliAleenii TEa
iosaney CUA Liflnnsivunen TEa 989013
#5910 TSH 9 n@dlegswiiansemuduiaon Juden
1d'A1 TEa-biological variation (desirable
performance specifications) Wiy 22.8 310
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ANSANUIEUNIAN mean, SD, %CV, %Bias Way
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NamsANY
M3UsziunNUAIUEN (precision) ¥99IBATIVIN
NMINAFUANLUILEIUBINTTNTID TSH wuy
within-run maqmamqmmmmmwswmm (low
levelwuhiidnads Tasanaded 95%C Andes
WUIIRSEIY wazA1 %CV Wiy 15.6 pU/ml,
15.19-16.06 uU/mL, 0.93 uag 5.9 AIua19U
mamammmmmwaumm (hlgh level) Wyl
AaAs TALaAs 95%C) wagAdsauuanaIgIy
WawA %CV WU 63.66 pU/mL, 61.97-65.35 U/
mL, 3.61 kaz 5.6ANUANU NITVAFIULUY be-
tween-run maqmamammmmmmvmm N
Tildads dreAnadei 95%C Aldauunnsgiy
wazA1 %CV Ay 15.8 pUu/ml, 15.44-16.15 pU/
mL, 1.1 wag 6.7 mua i flreg1emunuaanm
TEAUG WUIMTALRAY T29ARAeT 95%CI LazA
L‘UENL‘U‘L!N'W]E%’M wagAN %CV iU 63.4 pU/mL,
62 18-64.61 pU/mL 3.8 1Ay 5.9 #Ua1au (1519
7i 1) Tngen %CV 711 low level wag high level {
AN %CV muqﬁ‘lmaﬂmimﬂumm Fesvy

9

M19197 1 NM3ANYIAULINET (precision) ¥8IN15MTIAIA TSH A1NFIDENAIUANAMAINTEAUA AL

JEAUEN
Y
Within run (n=20) Between run (n=40)
Mean (959C1) pU/mL SD GV Mean (95%C1) plU/mL sD LAy
Low level 15.63 (15.19-16.06) 0.93 5.9 15.8 (15.44-16.15) 1.1 6.7
High lewvel 63.66 (61,97-65.35) 361 5.6 63.4 (62.18-64.61) 3.8 5.9
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Tawiniu 2.2, 1.9 way -0.2 a1y ddamlud w.e.
2568 fiduauanndn 45 eajURn1s A1 TSH 1o
ARy 20.7, 35.5 waz 68.3 pU/mlL AEPU
A1 %Bias AU 1.9, 2.8 uaz 2.8 (M15199 2)
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3 WUIMUN.A.2566 LAWY 5.7, 9.5 way 12.1
pua1ey Tudw.e. 2567 SANAU 6.7, 12.4 uag
4.3 guaneu lutw.A. 2568 fAvinau 13.1, 11.2
Waz 8.3 MIUAIRY (15199 3)
NANISANBIAAAIUATUANAMAIN 91NN
TuTndeya IQC msvmmLLavaﬂumaumms
NAEaU EQA (gﬂ‘m 1) wudnen %CV agiumwmm
5.3-7.0 Ingluln.a. 2566 A1 %CV 984 1QC S¥AU
Muazseiugelianiniy 6.2 uag 7.0 awdidy
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Un.e. 2568 AAWYINAU 5.4 uag 5.8 AIUAINU A
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Number Peer group
EQA of lab mean SD
2566 85
Level 1 30.7 7.0
Level 2 46.8 11.0
Level 3 96.6 22.6
2567 79
Level 1 219 54
Level 2 36.6 7.9
Level 3 73.4 15.9
2568 45
Level 1 20.7 4.7
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Lab result
mean sSD %Bias
30.19 0.6 -1.7
45.5 1.5 -2.8
054 5.3 -1.2
223 0.5 2.7
37.3 2.0 1.9
3.2 1.5 -0.2
21.1 1.2 1.9
36.5 1.5 28
70.2 1.9 28

Mean: Aade (uU/mL), SD: Andgauuanmsg i, gumber of labs: S1uuviesufiRnsaudn EQA,

Peer group: viaﬂ‘dgummiam%ﬂﬂmamimmﬂumm‘uuﬂmmmﬁ,umsmwm TSH

EQA level 1, 2 Wag3: F19819NAERU TSH AR ANANY ey ﬂ’]@ﬂ AUEIAY
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(precision) Y19 UU within-run wag between-run
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base of EFLM* fvuatudieliidunaeiiunis
goufuausInAawiasfURMidleTeuifien
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