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Abstract: Objective To analyze the unqualified situation of blood test of voluntary blood donors in Changsha from 2018 to
2022, and to provide reference for the formulation of recruitment strategy of voluntary blood donors. Methods From January
2018 to December 2022, 792 508 voluntary blood donors in Changsha area ( Changsha Blood Center) were selected as the
subjects of this study. Blood samples were tested by enzyme — linked immunosorbent assay (ELISA) twice and nucleic acid
detection (NAT) once. The unqualified blood tests in different years and populations were described. Results The total
unqualified rate of voluntary blood donors in Changsha from 2018 to 2022 was 1. 76% , with the highest rate in 2018 (1. 90% )
and the lowest rate in 2022 (1.56% ). The total failure rate of alanine aminotransferase ( ALT) and hepatitis B virus surface
antigen ( HBsAg) ranked first (1.00% ) and second (0.62% ), respectively. There were significant differences in the
unqualified rate of blood test for HBsAg, anti — HCV, anti - HIV, anti — TP, ALT and the single reactivity rate of nucleic acid
test (NAT) among different years (P <0.05), and there were significant differences in the unqualified rate of blood test for
volunteer blood donors with different gender, age, education level and occupation (P < 0.05) . Conclusion The total
unqualified rate of blood testing of voluntary blood donors in Changsha from 2018 to 2022 has significantly decreased compared
with that before 2018 in the same region, and ALT and HBsAg are the main reasons for unqualified blood testing. In order to
promote the sustainable and healthy development of voluntary blood donation in Changsha, it is necessary to further improve the
blood testing technology, optimize the blood collection and supply process, and then improve the accuracy of the test results.
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Table 1 Unqualified blood tests among voluntary blood donors in Changsha from 2018 to 2022 [n (%) ]

NAT #

g0

LRI
PN

BAGHE
PN

HBsAg

#t - HCV

bt - HIV

fic — TP

ALT

it - HTLV

Bt
2018 157 051 2989(1.90) 1162(0.74) 208(0.19) 172(0.11)  456(0.29) 1 382(0.88) 21(0.013) 439(0.28)

2019 160 134 3006(1.88) 1104(0.69) 224(0.14)  144(0.09)  439(0.27) 1297(0.81) 27(0.017) 256(0.16)

2020 151 725 2 665(1.76) 895(0.59) 152(0.10)  159(0.10)  365(0.24) 1168(0.77) 36(0.023) 261(0.17)

2021 163 856 2 823(1.72) 868(0.53) 197(0.12)  131(0.08)  361(0.22) 1851(1.13) 39(0.024) 147(0.09)

2022 159 742 2 484(1.56) 914(0.57) 47(0.03) 126(0.08) 282(0.18) 2204(1.38) 34(0.021) 298(0.19)

it 792 508 13 967(1.76) 4 943(0.62) 918(0.12)  732(0.09) 1903(0.24) 7902(1.00) 157(0.020) 1401(0.18)

Paki:] 71.365 78.348 188.740 13.538 53.927 424,121 6.659 167.997

P1{H <0.001 <0.001 <0.001 0.009 <0.001 <0.001 0.155 <0.001

HENAT 02 i HEH ELISA( - )/NAT( +) BOFRAS,
2.2 RFVEEA] RAZ K 09 fo i A R R A A4 0L x2,
B A M TERAR I Y MBS T SR A AR R R RA S 2.3 R R B AE Bk e e e M R SRR L

T (P <0.05) 5 B PETC MR M # 19 HBsAg, $iT
- HCV i - HIV  ALT A9 I 30K 0 AN 45 45 2 Hl NAT
BN R T RO ER L (P < 0.05), UL

30 ~ <40 2 TOAZHR I A0 I JRAG I A AS 6 % R
15 5 AN E AR IR B BEC SR % HBsAg Fit - HCV T -
TP ALT B9 IR I AS G5 4% 28 F NAT B g K 22
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Table 2 Comparison of blood test failures among voluntary blood donors of different genders [n (% ) ]

PRI BB AK BB AL HBsAg Bt - HCV $it - HIV bt - TP ALT YL -HTLV  NAT Ffz fi
5 499281  9598(1.92) 3 445(0.69) 698(0.14)  598(0.12) 1169(0.23) 5 940(1.19) 68(0.014)  1050(0.21)
4 293227 4369(1.49) 1498(0.51) 220(0.08)  134(0.05) 734(0.25) 1962(0.67) 87(0.030) 351(0.12)
Xz el 199.491 95.629 66.990 109. 842 2.019 4 989.00 2.684 866.983
P1E <0.001 <0.001 <0.001 <0.001 0.155 <0.001 0.101 <0.001
F3 ARLER BB 1 A A S AR O L n(% ) ]
Table 3 Comparison of blood test failures among voluntary blood donors of different age groups [n (%) ]

FR JENN 1PN BAEH AL HBsAg i - HCV Pt - HIV

18 ~ <30 % 372 478 4618(1.24) 1 675(0.45) 335(0.09) 412(0.11)
30 ~ <40 % 269 452 6 497(2.41)* 1 643(0.61)* 324(0.12)" 276(0.10)
40 ~ <60 % 150 578 2852(1.89) 1625(1.08)* 259(0.17)® 44(0.03)®

Xz {8 1257.741 686.793 63.103 81.457
P{H <0.001 <0.001 <0.001 <0.001
AR SRR AKL it - TP ALT $it - HTLV NAT S5 o P

18 ~ <30 ¥ 372 478 446(0.12) 3315(0.89) 81(0.022) 148(0.04)
30 ~ <40 % 269 452 707(0.26)* 3826(1.42)° 48(0.018) 377(0.14)*

40 ~ <60 % 150 578 750(0.50) 761(0.51) 28(0.019) 876(0.58)"

Xz 1H 649.201 900. 093 1.359 1 816.639
P1E <0.001 <0.001 0.507 <0.001

0 EDA R IR I K HE S 0.05/3 =0. 017 ;2 R 5 18 ~ <30 4 L4 P <0.017;b 7515 30 ~ <40 HLHL#H P <0.017,

2.4 FRRBRLEAZRK oA kR RESE L PO ICEERR T HBsAg 4T - HCV HT - HIV 4T -
HoAd IO HR 5 MR A I S-S R 5 e 2 1 TP ALT (9 LRSI SN 5 4% 38  NAT B2 38 22 57
(0 B0 2 47, “F R OB I B A S R HER L. A AGIH R (P<0.05), WLik4,

R4 AFEPMEICEELER I B MBI S DL LA [ n (%) ]

Table 4 Comparison of blood test failures among voluntary blood donors from different professions [n (% ) ]

Bl SR I SORE s NEL HBsAg ¥t - HCV Bt - HIV
2 154 593 406(0.26) 185(0.12) 123(0.08) 139(0.09)
& 45 N IR 26 754 176(0.66)* 64(0.24)" 24(0.09) 18(0.07)
A 6 584 81(1.23) 24(0.36)® 7(0.11) 4(0.06)
s anl 9 632 145(1.51)® 43(0.45)™ 11(0.11) 6(0.06)
TANRE 45 294 781(1.72)® 230(0.51)* 22(0.05) 17(0.04)*
B 140 131 2450(1.75)® 1008(0.72)® 158(0.11) 108(0.08)
HAly 409 520 9 928(2.40) bedel 3389(0.83) " 573(0. 14 ) e 440(0. 11 ) bedef
X 1E 3 248.280 1014.511 57.570 85.008
P A <0.001 <0.001 <0.001 <0.001
Ol IEYNIIPNES i - TP ALT $i - HTLV NAT B3 Jij 14
2ep 154 593 154(0.10) 185(0.12) 29(0.019) 79(0.05)
i IN7 26 754 21(0.08) 112(0.42)° 3(0.001) 40(0.15)®
o 6584 7(0.11) 37(0.56) 2(0.030) 13(0.20)®
NG B 9 632 12(0.12) 69(0.72)® 2(0.021) 46(0.48)®
TN 45 294 217(0.48) 475(0.10) " 13(0.029) 301(0.66) ™
R B 140 131 294(0.21)%* 1737(1.24) et 23(0.016) 294(0.21)*
Al 409 520 1 198(0.29) tbedef 5287(1.29)bede 85(0.021) 628(0.15)
XA 327.194 1759.762 4.269 821.101
P <0.001 <0.001 0. 640 <0.001

T X B ARG /K N 0. 05/21 =0. 00252 /s 52 2E AL P <0.002 ;b FR 555 AR HEL P <0. 0025 ¢ FR S LA P <0. 002 ;d o
S5 BB P <0.002 ;e F/x 5 T/ RA LA P <0. 002 ;f FR 551 HEL P <0. 002,
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ALT 47 — HTLV [ M8 AS 0 AS 5 4% 5 F NAT B Jj
PR AR T R L E SO R e EE#k 1 (P <0.05)
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Table 5 Comparison of blood test failures among voluntary blood donors with different educational levels [n (% ) ]

AR E ‘é}\ﬁkﬁﬁﬂ BAEENEL HBsAg i -HCV i - HIV i - TP ALT YU -HTLV  NAT B i o

BRI 345691 9916(2.87) 2893(0.84) 553(0.16)  392(0.11) 1106(0.32) 4 183(1.21) 98(0.028)  829(0.24)

EHLLE 446 817 4051(0.91) 2050(0.46)  365(0.08)  340(0.08) 797(0.18) 3 719(0.83) 59(0.013)  572(0.13)

¥ E 4332.676 449. 467 121.823 29.389 163.058 281. 674 22.569 138.031

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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