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W E: B ENE 2RI AL XN & BR 5 % W (alanine aminotransferase, ALT)., K& 2 MR & Wi
(aspartate animotransferase, AST) . Bf: WL [ (alkaline phosphatase, ALP)., & JHZL 2 (total bilirubin, TBIL), J&
#E [ (total protein, TP)LA M 1% [ (albumin, ALB)Z 6 FhATIIEFRAOKINEE ST, F53% ORI RFAMRNE T £4
BT ¢ K35 T BB 07 S TEAE it () 48 5 M AR M AT BIFSY o W BB D0 S iiE BB A T IE S MEAG Iy, 4% BR BB ) IR T
Wrbnife, XS AT . 8R ALT RN 97.5%, AST IELH 97.6%, ALP i35 100%,
TBIL i 5N 74.2%, TP HEHRK 90%, ALB RN 97.5%. & wd BRAEIRIERTE, KBRS
55 % S RELE AL AR PR A I BE T B fd, i T S0 ue = 1y i E i
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Proficiency testing on determination of 6 kinds of liver function indices
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ABSTRACT: Objective To evaluate the ability for detection 6 kinds of liver function indices by Chinese
institutions of food and drug control, including alanine aminotransferase (ALT), aspartate animotransferase (AST),
alkaline phosphatase (ALP), total bilirubin (TBIL), total protein (TP) and albumin (ALB). Methods The uniformity
and stability of proficiency testing samples were analyzed by one-way ANOVA and ¢ test, respectively. Normality test
was performed for data distribution, and the proficiency testing results were evaluated according to evaluation
criterias. Results The satisfaction rate of ALT was 97.5%, the satisfaction rate of AST was 97.6%, the satisfaction
rate of ALP was 100%, the satisfaction rate of TBIL was 74.2%, the satisfaction rate of TP was 90% and the
satisfaction rate of ALB was 97.5%, respectively. Conclusion Through this study, the detection ability defects of

liver function indices were discovered in several laboratories, thus it promoted the quality improvement of the
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laboratory.
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TN 2 iR % % i (alanine aminotransferase, ALT) . K&,
PR %% % Iiff (aspartate animotransferase, AST). HaM: g I
(alkaline phosphatase, ALP) . Jj& 0 £I % (total bilirubin,
TBIL). %2 [ (total protein, TP)LL & 9% [ (albumin, ALB)
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R L3 2~3,

BEHLIEUIL . SRR 2 6 L, HERERLTE 37 CH5
FEFAHPRCE 16 h, SEATIERCE RS . REPLMBUIT. &
KERERL S 6 i, i BESZPRIB i B BRI TR R, X
BEAEEINAET T 7 d, TSR RS RS . BEBL
PSR ACERESE 4 6, BUETE RIS 8 d, 1T
IS T RE R M SR R, 3 M AT, K.
FEACERE G A3 PAHIY R T 0.05, FEMERER, 46
RE T IIE MR, Fae PR 3045 51 L35 4.

R 1 EEGRITNRE

Table 1 Evaluation criterias of biochemical indices

TRbR 44 PR HEAH PN FRIE(%)
ALT(U/L) 2 +20
AST(U/L) HIMA +£20
ALP(U/L) HIE £30
TBIL(umol/L) HIE £20
TP(g/L) I £10
ALB(g/L) HIHE £10

F2 (RAKFHEROHIMERELE

Table 2 Homogeneity results of low concentration samples

b % AM "
v g TR mE P PHF

41/ 8.050 9 0.894 1.052 0465  3.02
ALT ZHN 8.500 10 0.850

BE 16.550 19

Am 6450 9 0717 0.843 0596  3.02
AST 4 8.500 10 0.850

BEC 14950 19

418 9.800 9 1.089 1361 0318  3.02
ALP #HN  8.000 10 0.800

SE 17.800 19

A 0.423 9 0.047 0.804 0.624  3.02
TBIL 4N 0.585 10 0.058

BEC 1.008 19

41 6.114 9 0.679 2.001  0.147  3.02
TP  HHN 3395 10 0.339

BE 9.509 19
ALB 4R 0.860 9 0.096 0.901 0.557  3.02

AN 1.060 10 0.106

B 1.920 19

3.2 BEHEELERITEMN
321 AAmEE 6 EAE L

AW 41 FEREWMASM, T 41 KL
FRIETRIBUERESL, Bl ALT. AST. ALP. TBIL.
TP Fl ALB 5519054 40, 41, 33, 31, 40 140 %K.
41 FERWFESANT 18 M. B EEET, 21
L35,

A 41 KSR YR T AR R B0 7 2%,
ALT. AST 1 ALP Rk, TBIL RAP R AL, TP
R FBLARIR I, ALB R VR R 4RT5 o 92.7% M A AT ER -
E AR, A 7.3%M04 8y [ 7
322 HBEEAMBIRALITELR

XT fig J7 5 UE 45 2R BHE i 4T B 4 Kolmogorov-
Smirnov 56, P KT 0.05 B, B S iE &40, PE
INFEEETF 0.05 B, BHEABIESMES . &R EBR,
i #5845 Kolmogorov-Smirnov ¥35: P {HI KT 0.05,
BFARBOESME AN, 5 AFERREIBIES SR g it R
% 6.

3 BATFHRBOHIRBLESR
Table 3 Homogeneity results of high concentration samples
febs 2
L R

EIIM HME ¥ F P F,

4118 25450 9 2.828 1.203  0.386 3.02
ALT @ 23500 10 2.350

BEC 48950 19

4108 42200 9 4689 0.756  0.657  3.02
AST 4/ 62.000 10  6.200

BE 104200 19

41/ 88.050 9 9783 0812 0.618 3.02
ALP N 120500 10 12.050

MEC 208550 19

4E 5065 9 0563 0.694 0703  3.02
TBIL 41 8.108 10 0811

BEC 13173 19

4o 0.582 9  0.065 0.640 0.743  3.02
TP @M 1.010 10 0.101

B 1592 19
ALB 418  0.452 9  0.050 1.477 0275 3.02

HN 0.340 10 0.034

BEC 0792 19
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F4 HRBREMRESER
Table 4 Stability test results of samples

ek AT b (n=6) i AT (n=6) %
R N -+ o, N N e
BRE 3o EMAMER)  FRAREE BR300 SHARCE)  shstken AR
ALT 1.00 0.07 0.25 biibus 0.29 0.36 0.13 Sliibus
AST 0.06 0.30 1.01 biibus 0.35 0.07 0.48 Sliibus
ALP 0.13 0.47 0.33 Eibus 0.83 0.47 0.27 fuiEus
TBIL 0.27 0.41 0.61 1 0.30 0.80 0.71 BipuN
TP 0.56 0.93 0.25 bEibu 0.76 0.75 0.95 Ebu
ALB 0.44 0.35 0.16 biikus 0.81 0.25 0.53 biibul
x5 SMITREPHBSHER 6 HNBIIERNRITE
Table 5 Regional distribution of participated laboratories Table 6 Statistical values of proficiency testing
13, B i3, Bow R/ W . K-S #&%6
" " z ﬁ g M BREE ) é Y S
N . e 7R H
e ke 1 TLIE 5
o o ALTI 40 34.70 3.25 0.106  41.64 27.76
AR 1 MNiES 1
ALT2 40 12723 10.15  0.685 152.68 101.78
T‘_T /| \/ T
At 7 A 3 ALT3 40 34.65 3.21 0.138 4158 27.72
UVIES) 4 SRS 1 ALT4 40 12794 1005 0214 15353 10235
I RE 3 (i 1 ALT5 40 127.42 8.83 0913 15291 101.94
A 5 FeHtr 4 AST1l 41 35.35 2.49 0.110 4242 2828
WA 5 S | AST2 41 157.72  18.67  0.503 18927 126.18
B . AST3 41 35.45 2.38 0.085 4254 2836
B TR 1 Rk 1
AST4 41 15834  18.72  0.182  190.01 126.67
WAL ! KT 2 ASTS 41 15497 957 0363 18596 123.98
ALPl 33 170.15 2473 0969 22120 136.12
323 WM ER ALP2 33 27837  43.15 0.999  361.88 222.70
B ALP 22N 100%55, HATHIA fEAR3 H PR ALP3 33 170.64 2497 0911 221.83 136.51
BIER, MR 7. ALP4 33 28035 4317 0988  364.46 224.28

ALP5 33 279.93 45.53 0.877 36391 223.95
TBIL1 31 25.64 2.30 0.402 30.76 20.51

4 LSt

TEE 2 B S VETEMBFSE 1, ALT. AST. ALP. TBIL2 31 90.65 9.50 0.116 108.78  72.52
TBIL. TP Ml ALB RAFHEMERERFONGOH Msihs, tufr st TBIL3 31 2568 231 0323 3081 2054
38 FH RSN I 15 32 i S PR BRI ) AWFEp, % TBIL4 31 91.62 10.62 0.579 109.94  73.29
SR 6 MEFR PR MIONE kSRR TBILS 31 9092 879 0377 10901 7274
2# 1564 2> (International Federation of Clinical Chemistry and TP1 40 59.36 221 0584 6530  53.43
Laboratory Medicine, IFCC)FFH#EZERIAR I k—3, X7E P2 40 46.02 218 0.636  50.62  41.42
JrME LARUET OB OT P BRSO E Wb, TP 40 953 236 0786 6548 5358
%%T%II’E‘EWi%%ﬂﬁf@E%%(CLIA’Sg)*ﬂ':P]1 TP4 40 46.19 2.75 0.775 50.81 41.57
HEATARRE I PR P e K i BT 43 BT B 47) P30 46193080365 3081 4158
(WS/T 403-2012)%F X 6 S HR A0 B BER, B PHE T A ALBL 40 4234 172 0795 4658 381
*ﬁ?&ﬂ/ﬂﬂ'i‘fﬂi R *XESZT%?’FMEH%‘&“Z’”””]C ALB2 40 29.47 1.51 0.982 32.42 26.53

2'—‘15}1‘%':]3[51@6Iﬁ}]¥1j]#§1‘/ﬁ, U AST i 2% 1y ALB3 40 42.45 1.87 0.544 46.70 38.21

FERIE, HAH BB SR, ALP [MiE% ) ALB4 40 2943 196 0914 3237 2648
100%’ TBIL E@?ﬁ%’f%%{f&, ?ﬁ%’f%/]ﬁlﬁ 74.2(%]O TBIL Xﬂ-&l\ ALBS5 40 29.44 1.59 0.866 32.39 26.50
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Table 7 Evaluation results of proficiency testing

fEbR [EMRES R WE AN 525

E S 4 R (%) EYIN ]

ALT 40 39 97.5 518

AST 41 40 97.6 518

ALP 33 33 100 -

TBIL 31 23 74.2 44&i§;§%§;§357h
TP 40 36 90 1,531,666,809
ALB 40 39 97.5 742
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