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Feasibility study on the use of heparin anticoagulant plasma for the detection of routine biochemical tests
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Abstract:Objective To investigate whether heparin lithium anticoagulant plasma samples could replace

serum in the determination of routine biochemistry tests. Methods A total of 40 patients were selected for

routine biochemical test in a hospital. The serum specimen and anticoagulant plasma specimen of heparin lithi-
um were collected from each patient, respectively. Thirty-nine routine biochemistry tests were measured by
the same automatic biochemical analyzer. Acceptable criteria(must meet the following conditions at the same

time) : (1) correlation coefficient (#)==0. 975; (2) the slope coefficient of the regression equation is 0.95—

1.05; (3) for the same indicator,the plasma bias relative to serum results in more than 90% patients was less

than or equal to half TEa,which was the maximum permissible errors according to CLIA'88 criteria. Results

Only 13 (TBIL,ALB,UA,APOB100,CK,HCY,GLU,TBA,PA,HDL,APOA1,LPa and ALP) out of the 39

items met the criteria. Conclusion Plasma and serum results do not match in most routine biochemistry

tests,and special care should be taken when considering the use of plasma instead of serum.

feasibility; total error allowance
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S5 40 ) o ] B8 5 0 8 s R A 4 AR 1) i I
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e601 4 [ 8l Hi Ak 2 & 6 G 88 43 B AIE AR LA K 56 T3
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() JFF U REAH G . K114 R R A 5L 7% 7% 1l (AST) VLR
WO (CK) ARV R (TBA) L S H4T 2 (TBIL) | & 4%
JHZT % (DBIL) | [ 4% 021 R (IBIL) . B & 1 (TP) | 7%
EH(ALB)  FL R B A i (LDHD | fIH 5 5 B (CHE) |
Bl 1 B TR i C ALP) L y-4% &0k 4% K (GG L iR
A (ADA) | o L5 B0 1 B8 CAFUD | I (GLUD |
RV 22 1 (PA) 5 (3) B DI REAH G : JRE A (BUN) | JR 2
(UA) JWLEF(CRE) | B2-f Bk 2 4 (B2-MG) ; (1) g 2 .
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(LPa) 5 (5).0 WLAH ¢ : WURR 3% il (CKO | LR % 6 1) T
fiti (CK-MB, i & %) | [7] B2 B 2 2 (HCY) | 2 AR
Ui i &4 K BT AR (NT-proBNP) L 8 C fz b & 1 Chs-
CRP) O HUILES 1 T (cToT) FIRE4SS Z 5 (PCT) .
% ¢TnT.NT-proBNP Fl PCT £ ¥ [ E 601 1 fk2
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4 A B 7600 ESEMAGIN . P AR S AR
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1.3 Siil2eabs R SPSS21. 0 48 i 4k ¢4F i 17 %k
AT . TR BB E T IE SR R A A B4
i M4k Sz 5 BC X ¢ KB BB DL T s RoRLIEH
Pearson K55 1T B A 5 R B 5 AT A IEZS 4340 18K
T DL g A1 2 B0 X Bk RIS 56 A HR A2 50 (0 4 A7 KK
[ FE) (M (P, Prs) 1387% . 3 Spearman #5511 5
ro PR Y TS 3l o A 2 Gl 2R — i D /i i X

100 96 T35 i 5% AH XF - 10 ¥ 04 Ot £ » I X6 4 21 1) D oy
FHEFESHERE . A ESMHIH £ 2R, A
A TERSIE M(P,; P ER, P<0.05 K25
SAHG R L AR LR B AF AR R 3 A
) - (1) r=0.975; (2) [ 5 5 72 A9 & FAE 0. 95~
1. 053 (3) X [f] —F8 b » 90 26 LA - £ 35 1l 3 AH X 1, ¥ &5
W <<1/2TEal TEa Jy 3% [ Ifi IR 52 50 = 0 #F &
TF % (CLIA'88) A i st 25 1,
2 7% B
2.1 IMYE K AR R R Gt s R A AR
AT IE SR B R, % AST.ALT.BUN,CRE,
B2-MG . cTnT,NT-proBNP #l PCT, H 4 31 T #4475
FIER . W 1 FE 2, B ¢ A6 56 o it % A
K 3 4% 5 5 % . TBIL.DBIL, ALB, AFU, UA.GLU,
APOB100, CK, CK-MB, HCY, hs-CRP, Na, AST,
ALT.CRE.PCT 4t 16 T4 45 i 37 . i 2% 45 R b A, 22
STG I L (P >>0.05), Hi 4 23 W48 45 L3 . 1
WEER I ZRA G L (P<<0.05),

£  BAESHHH 3 TAENIERGE I SR (T +s)

TiH AT M E S P

TBA(pmol/L) 4.124+3.13 4.214+3.17 0. 000
TBIL(ymol/L) 8.90+3.56 9.00+3. 64 0. 642
DBIL(ymol/L) 3.28+1.48 3.2141.53 0. 207
TP(g/L) 65. 68+6. 84 63.2146.76 0. 000
ALB(g/L) 34,5644, 72 34,4844, 92 0. 569
LDH(U/L) 212.23+62.75 223.50+67. 93 0.014
CHE(U/L) 227.84+71. 14 232.30+74. 14 0. 001
GGT(U/L) 49.35+58. 46 51. 23460, 84 0. 002
ADA(U/L) 12.3345.99 11. 90+5. 56 0.017
AFUU/L) 19.4346. 11 19. 584-6. 39 0. 601
PA(mg/L) 0.19+0. 08 0. 2040, 08 0. 000
UA(pmol/L) 300. 88+110. 47 298.19-+110. 23 0. 050
GLU(mmol/L) 6.2241.13 6.20+1. 14 0. 508
CA(mmol/L) 2.1740.11 2.13£0.11 0. 000
P(mmol/L) 0.99+0, 21 1.057+0. 23 0. 000
CO, (mmol/L) 25.76+3.01 27.46+3.07 0. 000
TC(mmol/L) 3.9441.02 4.04741.05 0. 000
TG(mmol/L) 1.12+0.37 1.16+0. 41 0.012
HDL(mmol/L) 0. 9640, 22 0.97+0. 23 0. 008
LDL(mmol/L) 2.3040. 90 2.3540.95 0.030
APOAl(g/L) 1.30+0. 22 1.324+0. 22 0. 000
APOB100(g/ L) 0. 8140, 27 0. 8240, 28 0.551
LPa(g/L) 0. 25+0. 27 0.25-+0. 28 0. 000
CKU/L) 67. 3450, 55 68. 3850 76 0. 096
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gx 1 HEEESSHW 3 MELXIBIRGEITFHEA (2 L) gxR3 REEESSGH 2 MEMMBELERNY
TH s 4 P i RHE
CK-MB(ng/mL) 12.96+8.57 14.96+5.22 0.211 B TEa  fif4<<1/2TEa
i roOREGESD Do
HCY (ol /L) 14.70+8.73 14,9048, 90 0.316 o6 D)
hs-CRP(mg/L) 15. 92420, 23 16. 0620, 34 0. 246 CO, 0.947  —6.19+3.52 +8 23.1 0.927
Na(mmol/L) 139. 4244, 42 138.7643.91 0. 098 TC 0.991  —2.43%2.33 +10 84.6 0.968
K(mmol/1) 4,080, 72 4.2470. 68 0. 000 HDL 0.996  —115%1.95 30 100.0 0.952
Cl(mmol /1) 102. 26£3. 74 101. 57-£4. 11 0.047 APOAL 0.993  —2.00£1.92  £30 100.0 0. 985
ALP(U/L) 77.15+33. 49 79.62+33. 83 0. 000 APOBI00 0.990  —0.2545.06 +30 96.2 0. 963
LPa L000  —2.93+2.04 =430 100. 0 0. 988
*2 AESESSHN S TAELIBRGE TS CK 0.998 —2.244+9.01 +30 92.3 0. 994
#E[M (P, ,P.)] CKMB 0.420 —11.03+63.83  +30 26.9 0. 689
oy e e b K 0.969 —3.93+4.38  +0.5 61.5 1.028
ALT(U/L) 20.40(14. 08,35.08) 21.10(12.78,31.28)  0.050 ALP 0.998  —3.272.47  £30 100.0 0.988
BUN(mg/dL ) 5.41(3. 68,6. 46) 5.37(3.62,6.02) 0. 000 ALT 0.946 —2.80+17.25  +20 42,3 0.979
CRE(umol/L) 60. 00(47. 50,75. 00) 63. 00(50. 25,76, 25) 0.136 BUN 0.979 —2.35+3.34 +9 88.5 0. 986
p2-MG(mg/L) 2.82(2. 00,4, 34) 2.71(1.95,4. 23) 0. 001 CRE 0,990 0034457 415 .5 0,983
TaT (ug/L 0.03€0.01,0. 04 0.03€0. 01,0. 04 0.004
T (/1) ) ¢ ) ¢IT 0,994 —2.3543.93  +30 100.0 0.938
NT-proBNP
491.55(135. 35,1 336.25)  469. 65(128. 55,1 319.00) 0. 000 NT-proBNP ~ 1.000  —2. 953,02 — — 0. 999
(pg/mL)
. ) PCT 0.973 —1.17+11.42  — — 0. 904
PCT(pg/1) 0. 06(0. 04,0.12) 0. 05(0. 04,0, 05) 0.354
AST(U/L) 21.00(13. 65.26. 15) 21.60(15.00,26.90)  0.603 AST 0.947  3.80+13.82  £20 61.5 0.999
2.2 39 W48 kR I RN IS 45 S0 MR A - S & Fx4 REAFESESSHH 10 MMM ELERL
. . . . R RRIE
B 15 CHE.AFU.P.TG.LDL,HCY.hs-CRP,2- "
. N 8 R A H14<<1/2TEq
MG Na,Cl % 10 435 H L5 Ff 35 25 500 M5 5 W , fafe TEa fRfi<1/2TEa o

N . . [M(P,,.P,). %] (%) 5 (%)
A5 A A0 A 29 AN KW 35 i S AR R i 3 2K SF- 1 "

CHE 0.998 —1.81(—3.01,—0.96) — — 0.957
fRfa ¥ 75 & IEA 40 fi . J& TEa 3 H {4 $5 CHE,

AFU 0.976 —1.24(—3.23,—1.08) — — 0.932
ADA AFU  hs-CRP,32-MG .NT-proBNP #I PCT It

P 0.992 —5.22(—7.98,—4.08) +10  46.2  0.947
TH, WK 3. KA,

TG 0.985 —2.79(—5.11,—1.38) +25 9.3 0.89

%3 RESESSHH 2 ML mELE RN
LDL 0.994 —2.71(—3.3,—1.85) +30 9.2  0.941
R RRER
hsCRP 1,000 —0.84(—4,27,—0.05) — — 0.995

TEa fifa;<<1/2TEa

TH G +s, %) B HCY 0.994 —2.72(—5.76,—4.74) +25 92.3 0.974
’ ' U sk

p2-MG 0.997 —2.58(—4.75,—0.48)  — - 0. 970
TBA 0,999 —2.7146.72 430 92.3 0. 986

Na 0. 899 0. 00€0. 00,0. 74) +4 96. 2 1.018
TRIL 0.995 —0.114518 420 96.2 0.973

cl 0.912 0. 00(0. 00,0. 99) +5 96.2 0.829
DRIL 0.981 3.504£9.78  £20 76.9 0. 955

T — R BT .

TP 0. 980 3.96+2.22  +10 61.5 0. 992
ALB 0.991 0.33£1.92  *£10 100.0 0.951 2.3 45 FE  FEBBELERAEXT 39 WA 4k I H A
LDH 0.948  —4.3949.43 420 65.4 0.875 RS H EMFIER N 13 T (TBIL.ALB.UA,
GGT L000  —3.28+4.94 420 88.5 0. 961 APOB100, CK, HCY. GLU, TBA. PA. HDL-C,.
ADA 0.992  3.2848.27  — - 1.068 APOAL,LPa f1 ALP) , JGikH % R 3 Tl (CHE  hs-
PA 0.998 —3.3443.44 420 96.2 0.977 CRP.B2-MG) , HAlh 23 T A 74 4 0 & bt . BN N
UA 0. 998 1.11+2.94 +17 96. 2 1. 000 i;‘_(: 13 Iﬁ{%@’@?‘éﬁ,ﬁlﬂlé’ﬁ'—?[ﬂl?ﬁ%%ﬁﬂ B@i%%%”ﬁﬂe
GLU 0.985  0.53E£3.91 %10 96. 2 0.976 iz K. BT CHE,ADA,AFU,hs-CRP,B2-MG,

CA 0.973 1L60+1.30  +0.25 100.0 0.977 NT-proBNP il PCT 7 W55 %A TEa fE k% K, H
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