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Application of IFCC model to evaluate the performance of the HbAlc analyzers
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Abstract : Objective To evaluate the performance of HbAlc analyzers in 23 clinical laboratories in Zhong-
shan area and provide a basis for mutual recognition of the test results among medical institutions in the city.
Methods

the brand of analyzers were recorded in the last six months. The data exceeding #+ 3s were removed, and the

The test results of 23 medical institutions,the cumulative variation coefficient(CV) ,the method and

mean value was taken as the target value. The CV % and bias% of each laboratory were plotted on the IFCC
model. Results According to criterion of IFCC model,65% (15/23) clinical laboratories in the Zhongshan area
met the quality target requirements which proposed by the IFCC, TEa<{5 mmol/mol and >>2¢. HPLC met the
IFCC criterion, while immunoturbidimetric did not; Bio-Rad, Tosoh, and Pumen met the IFCC criterion, the
performance of Creative Arts performance were poor;the grade [l A and grade Il A hospitals met the IFCC
criterion,while the grade I A hospitals did not. Conclusion The HbAlc-test consistency among different de-
tection methods,different detection systems and different levels of hospital needs to be further improved.

Key words: IFCC model; HbAlc; analytical performance

BRI 2T 2 11 (CHbATe) B i 2 0 4 5 IR
o £ D It s A A bR . 2010 AR 35 [ B JR 9
B2 (ADA) IE R HEF W HbALc 15 5 IR 912 Wi 45
bRz —;2011 4F WHO 8 380 7E 5 0 54 00 [ 5 R M
X% F HbAlc 2 Wbl % s {0 HbATc Al 76 [ py
W ARARAELL S5 R B — BN AR, &I R S =
HbAlc Kl 2 Gefh 28 % £, {0 43 #7 PE E 45 R AH TR 5 Bk
Z MRS S5 % W 4% S OF B 1 5 Uk iR 72 2 B AT

x BT . WA H (2015B1002)

EE® N EFE ., L, E N, 322 IR IR 92 58 % 48 B A AH SCBIF 5T

B 3 [ A R 3 — B R v 12 W R 4R B 0 R
P TRCC B R Ry A o FLIE T S 24 S0 B =5 3
At HIbALe A6 5 5 4 i H bR A — R st . AR ST
iz TFCC #E B PE A 1 b Ll M DX 23 58 I IR 55 40 %
HbATc #0024t iy VEBE . 5 75 42 = HbATc I it &
k4T BRI ML (E] 32 00 E AG I 45 SR 1) BN BE o Sl
1 #REFE

L1 FEAR SRR AR AR 52 50 2 4 TG I A

BEIS1EE . E-mail: wwj0760@163. corn,



« 2040 - MIBEF 5K 202045 7 A% 17 %% 14

Lab Med Clin,July 2020, Vol. 17,No. 14

EDTA-K, HU#E 4 b5 4 1F S i £ IR 2 4036 .
Fie FE CNAS CLO3CHE J 8803 Sl 42 445 25 T\ 7T ofis J ) 2
K1 d PR ME A B 1 4 O A T R IR A B B I IR
FEE (BEEE 2 7).,

1.2 ¥k SIS s IR B bn A A R 0 R i
ABRBEATASIN , IEAE 3 d PR RGN &5 2R K ik B ARSI
%=, ZIELREN HbAlce Kl R G0 R A H .
S Il P D I vt B3 B LT o R £/ 78 )
B BE BE U AR A AT A VA e R D T vk
43N TR RCRORR €6 3% (HPLC) 325 e ek ik 5 4% B2 B 4
o = B B A AR AR AR
T T AN A R R SRR = R
1.3 Jrik

1.3.1  HU{E M8 2 1E 3RO IR 12 W AHE
(6.5 %) FEE ¥tk 5E K (10, 0%) » [\ B A% N
JE AR K SE GROE 205100 6. 37 % 1 9. 06 %) (1 B4 b
A RGPS BRAS S AT A I 45 SR 34 B B
£ 3s BB VE M HUE , BT E SR £ (Bias) .
1.3.2 IFCC & TFCC Y 2 — Ffp Az 1) 27 A8 S5 Al
60 A1 45 & 09 P BE ¥ M 7 XL L 5 mmol/mol 1E K
HbAlc B foiF MR 2 (TEa) , A BFK 20 7 R i PR 52
B AR AT 22 hn Y . o BT o= (TEa% —
| Bias % ) /28 5 2B0(CV) % . Ho TEa% ok 10 % (IF-
CC D, HBESCIRC4 T M B 7 ik L CV % h
BE AR AR BEASZI AR 1% (NGSP=0. 685IFCC) ; 44
%t Bias(mmol/mol) A\ FR[1 mmol/mol=0.09%
(NGSP H$47) ],

1.4 ZRit2 b R SPSS19. 00 #& {4 F1 Mi-
crosoft Excel 2010 #4447 G 1150 #7 &

2 % ES

2.1 IFCC fLAIPFAY 23 R HE HbAlc kil R4
PERE 23 ROHE & AR A FRAS SR M B XV
16 IFCC bR A BRI 53] T IFCC 20 MFRIE ; X FAIK
HKFFRAS T &, Ho 15 S50 % V% A6 TFCC Fn i FLBR
.8 Z S B Vi AE TECC bR 1 S BR 2 Ah 5 X T i 7K F
PRAST &, Hoh 18 LW FE I 1E IFCC ARt AR . 2
KIB EIEAE TFCC bR AR |, 3 K % 7% 7% 1F-
CCIrUEARABRZ A, WE 1A,

2.2 IFCC R PF AN AS W] A6 I o7 125 0% A6 T 1 g
HPLC & &R 7K Y I8 78 TFCC AR LR N L 35
F 7 IFCC 20 By AR HE; T A28 Lo ik, 8 KRR AR 1Y
TEAE TFCC bR AR b, IR K P FE A I 78 TFCC A
FLER AN, K3k 3] IFCC 26 BbRTE., WK 1B,

2.3 IFCC BBITEM AR S A MERE R AR H .
e TT R AR AN KE S 35 AR TFCC ARifE SR Y
KB T IFCC 20 05 A1 225 K P % 72 TFCC A i
TR AR K AE TFCC brifE RBRZ 4h ., WL 1C,

2.4 IFCC 5% A7 M R[] 900 B B 9 4 I 3R 45 1
e = HR T EBE AN KOE R A ) 3 7E TFCC A
RIRWNLIEB T IFCC 20 BYARE; — & B K P 7%
TE IFCC ARiE A R | K& 7E TFCC Fn ifE IR 2
g, WA 1D,

2.5 IFCC BT A [7] 9% 1) B= B 1) ] — i et A U
REMTERE = BRI O B B AR AR AR AR AN K
S-S5 95 AE TFCC AR FEBR P 17— F = B 9 4> 7K OF- 34
AE IFCC FrifE LR Z 40 WK 1E, = HRn — T B= ¢
Z R AN KO B 95 7 TRCC A PR P L 1 — FR
B= ¢ = 7K V- 29 E TFCC b i SRR P IR K 7 2 7% 78
IFCC bR ARS8, WL 1F,

oL

(43}
20 H a0
24 %L 89 HPLGE
2, *HEy 25 o R
N o B
"«
4 5
s3 & #8s C
® o
°~2 o O 32
31 2
= OO 21
1 2 3 4 5 IFCC 1 2 3 4 5 IFCC
A 07 14 20 27 34 NGSP 07 14 20 27 34 NGSP
oV% oV%
a0
20 -3 %9 =
0% ofs 82 9:==
35 A @ 0:33
: o &7 S5
S, B4
€ g € S
® 33 G & 83
2 2
o2 oo €O S2
-3 -3
FNN O g1
1 2 3 4 5 IFCC 1 2 3 4 5 IFCC
07 1.4 20 27 34 NGSP 07 14 20 27 34 NGSP
¢ oV D )
%9 a0 =
8Q o=® 20 O =H
e | ®% o=g 24 gw o=a
s O—H 35
~ ~
94 a
£ g’
Ja o® €8s
SN R 52 ®@
P o0, P
s O s’
1 2 3 4 5 IFCC 1 2 3 4 5 IFCC

07 14 20 27 34 NGSP
E v F

WL BRREFRA s H R SR A; O M08 FR 4 501 = 5
BRI RE s A Fom 23 R X AR A KT bR AR DU 1) 1
B, Fo P de R T 2 KO 5 B 2R AR R I D7 32 6 A A 1 A6 0 175 152 5 C
1 R [7)  RASC R 1 G 017 000 D S AR TR 50 % o F G DR 5 E SR 8
5 AR S i R 0% A () 28 531 = B 1) A 0 155 O 5 E Dy 389081 T R B R S
[F) 2% 531 = I 1 G 3000 155 4

1 A IFCC #ENE Ml X 23 KK
SEI = HbAlc M R G EAE

07 14 20 27 34 NGSP
v

3 i ®

] oA PR 6 186 BB (IDF) 2017 4F & A A9 504 B 7R
SRR AR IR B BRIk 4. 25 2, R A 1L 14
N R R 28, i 40 % E iz . Hi,
A — > VB AT EE (18 8 bR B IR S 1 AT R O A R
W12 W B o 45 B A5 0 M F %, HbAlc 7605 IR
WA AR OO R SR T E AR E S
= HbAlc M 5E MY 515 22 i K R Tl 2 I K 75 22, 78



I E 50K 2020 42 7 A% 17 k% 14

Lab Med Clin, July 2020, Vol. 17, No. 14 e 2041 -

HbAlc Kl i i 45 B F A iF 2 TAREMT .
IFCC #AH, i A AR Bl TEa & 5 mmol/mol, fE K
T TR G B — A WS 585 5 mmol/mol BJIRZE L B
T AR AR N2 W 48 A BE A 5L g #0058 B I S R
T X AT L R T B R B RS B iR
2018 4 IFCC A 4R B TFCC # R %t 17 A FH %,
2 166 KU %, 24 A R G REHEAT T PEAR L9520
RIS IS = 3k 8 T IFCC 26 WY W 82 37 45 i, T 48 H
HbALc QAR A0 s 9 — A~ W FE H8 b 7T LLIE 98
A — By B H AR AH 2 A E N2 W8 AR, BE 7 S0
%X — 5 EHE ST WO R Y TR H AR RS, TEa #
Z 1] 3.3 mmol/mol .,

AWFFE BN L 23 S0 RS 50 % SR PERE W] L4 A
N 65 % HY S a5 F T TEa<<5 mmol/mol 845,
AR 2 FEORET CV M Bias, K 2 B R0 138
A S Y 23 18] L 3 5 58 R G B o S RO R — 20 B
XF K REAR A I MR RE A, A T A B &
HbALc il 25 5 — Bk S e 45 1 5k iy B s 5 5
S B 5 A T E— 20 e R R AR R 1) S 5
%N TR S AR Y A A R B bR AR D ik A
H L, HPLC ¥ 43 B 14 BE S5 0 o FR T A 95 Lo it vk
REHR 22, V& 7E T 20 240, H B X AN Y il B 25 #0450
IE L U0 RS %5 BE RN BE X A el . AR R o A
R AR R T o0 B PR RE B . S KT ks
BT 20 b, WA 208 K REAREREIS B T 20 BRifE,
TR REARVERR AL 22 VK TE T 20 Z b, Fi & BE 44 )
ST SR M ERBE WA K BIR B T 20 bR, —
F S B i K- FEAR V5 HE 20 PR b IR 7K S BE AR P5 75
20 FLBRZ AN B KV BT 3 A6 00 67 8 8 X B A Y
Sl P M e i DA B R RV A R M Gk . A B
GEHE— 3 B 1 AR [5] i RESCE 7E AN [R) 92 1) 15 B A T
PERE Y 25 57 . ASBIF 98 38 B0 T R AR SR F0 AR B A
I 22 58 1) S 36 3 o PR SRy 35K G A il Lol P ) 50 30 =5 e &2
HL 3 AR EAS [ 900 1 1 B o T 5 1 R0 B 25 380 4 A AE —
HEERE, X TAASR MM, —H L EERERRS] T 20
bR, — W BE BE V% 7E 20 Z 40 X T4 8 i i, —H LA
FEBEHIRE]T 20 bR, — H ERE S K FEAE 20 B
PR ARIK 35 7E 20 FEBR A1 5 e mT UL, AH 7] 56 J8L A9
A0 — S e A D M e A 22 . X AT g 5 — Y N S a5l
ASBNG o7 8 AN 8 T A%, DL RO i I AT e
AP R FE AR HEA G, I, 7E HbAle EN B X
(B 5T 37, DA R N D i) 355 I S 28 A A5 T A e oF R
s 2 W17 HbAle 43 AT A A9 b Xk 56, I 4%
HbAlc 73 BRI BE i 88 Y 2 AR 1) 8, 56 3% HbAlc it

HEMAR,

FE IFCC A5 R o, o 1y i X 23 K K S5 56 =
65% (15/23)iKE] T IFCC Fr# i 59 i i H bR B K L35
O3 A IR AR S0 B R — 2B, A3 T I R AR B 1 S 56
AT R A T B AR . 5
Ab S ASTRVRE I 5 3 A T[] R i 3R 49 £ 28 A () 4% 1) s e
1] HbALc i 45 54 i — Bt A it — 2 8 5

2% ik

[1] American Diabetes Association. Executive summary:
Standards of medical care in diabetes-2010[ ] ]. Diabetes
Care,2010,33(Suppl 1) :S4-S10.

[2] hARBE KR Ir2x, TR ARG KA 3 bt vh ARG B

R AR R DL 2. BE IR 12 WA 9T o S 30 = G 15 H
£ 2 FH LT ). AR A B S 2 A 2. 2010,33(1) £ 8-15.

[3] BRRIF.ikfET, L, 5. 2 E ML AR B
KO AR HEAG BUR LT . b A PR % 75, 2018, 10(3)
203-208.

[4] WEYKAMP C.,JOHN G, GILLERY P.et al. Investiga-
tion of 2 models to set and evaluate quality targets for
HbAlc: biological variation and sigma-metrics [ ] ]. Clin
Chem,2015,61(5) :752-729.

[5] LENTERS-WESTRA E, ENGLISH E. Evaluating new
HbA1lc methods for adoption by the IFCC and NGSP ref-
erence networks using international quality targets[] ].
Clin Chem Lab Med,2017,55(9) :1426-1434.

[6] CHO N H.,SHAW J E,KARURANGA S, et al. IDF Dia-
betes Atlas: Global estimates of diabetes prevalence for
2017 and projections for 2045 [J]. Diabetes Res Clin
Pract,2018,138:271-281.

[7] &M, 5k F W], RO, 5. B 6 4 i (8 A% 3 52 A 7]
HbATc Kz F G2l s 45 5 00 9 U544 A ar b v ). 1 IR K
B4k . 2014,32(10) : 790-792.

[8] WEYKAMP C, SIEBELDER C. Evaluation of perform-
ance of laboratories and manufacturers within the frame-
work of the IFCC model for quality targets of HbAlc
[J1.] Diabetes Sci Technol,2018,12(4) :747-752.

[9] EurAlc Trial Group. EurAlc: the European HbAlc trial
to investigate the performance of HbAlc assays in 2 166
laboratories across 17 countries and 24 manufacturers by
use of the IFCC model for quality targets[J]. Clin Chem,
2018,64(8):1183-1192.

[10] National Glycohemoglobin Standardization Program. Col-
lege of American Pathologists (CAP) survey data[ EB/
OL]. [2019-11-19]. http://www. ngsp. org/CAPdata.
asp.

ISR H 3. 2019-12-26 &1 1 191 :2020-03-16)



