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Analysis of unqualified condition and distribution characteristics of blood test in blood station laboratory”
ZHANG Yanyang sYAN Shengli ZHANG Maili \HAN Xiaoyan®
Weinan Municipal Central Blood Station ,Weinan ,Shaanxi 714000 ,China

Abstract:Objective To analyze the blood test results of voluntary blood donors in Weinan area during
2017—2021 in order to provide a scientific theoretical basis for accurately formulating the voluntary blood do-
nation recruitment strategies and standardizing the management of the blood testing process. Methods The
detection results of the rate method for alamine aminotransferase (ALT), ELISA method for HBsAg, anti-
HCV antibody, anti-HIV antibody and anti-TP antibody and PCR method for HBV DNA, HCV RNA and
HIV RNA in the voluntary blood donors in Weinan area from January 2017 to December 2021 were retrospec-
tively analyzed. Results The total unqualified rates of serological test and nucleic acid test were significantly
different among different years (P <C0. 05). Among the four unqualified results of ELISA, the proportion of
HBsAg item reactivity in the second test and negative in the first test was the highest, which of anti-TP item
reactivity in the first test and negative in the second test was the highest, which of anti-HCV and anti-HIV i-
tems activity in the first test and second test was the highest (P<C0. 01) ;the splitting positive rate of nucleic
acid detection was increased with the decrease of mixed Ct value, the difference was statistically significant
(P<C0.01). The structural characteristics of 3 042 unqualified blood donors with unqualified blood detection
results were analyzed. The unqualified rate of ALT in male blood donors was higher,and the risk of hepatitis
C item blood transfusion in female blood donors was higher, the first-time blood donors with low education o-
ver 45 years old were at higher risk of blood transfusion,and the farmers and staffs were at the higher risk of
blood transfusion. Conclusion For the first time blood donors aged >>45— 60 years old with low education
background,the consultation of past medical history should be strengthened,and the quality control of prelim-
inary screening test should be strictly implemented. The repeat blood donors should be mobilized to donate the
blood at regular interval. The quality control of blood testing process should be strengthened to reduce the un-

qualified rate of single reagent reactivity samples and save the testing costs.
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SR A I AL XoF TG A% ik i 3 AR A SR FH I 3 A A A%
T2 T 5 G O %) S s T AR AT 2 o O A 4 XU L AR B
I PR I 22 42 0 A3 A A6 0 458 S R & A% ik i A B 4%
P 4R i 3135 ik 1L A7 AF 360 0 400 0 SR W L T DA R0
AN A TR SR 4 T 240 I RO VR AR A O 35 58 O
AU PG ARSI 2017 4E 1 A F 2021 4F 12 A
ik i R i SRS ) 45 SR K A B2 R R AR AR T AN R
1 #HRE5FZE
1.1 MEFRASKIE 2017 48 1 A & 2022 4 12 B
B X TC Bk I 219 948 il AE R 18 ~60 %, filt FE
1% B0 4 A7 CHR I &5 it R A A 225K ) (GB/18467)
1.2 W5 WEREEE B ALT) &l
%45 . Beckman Coulter AU480 4 A 3h 4= 1k 4 #1 1%
(2 [ D70 8 PR IR A A BR S 7)) 5 ML 38 A A D 15 4% TE-
CAN EVO/150 4= H 8h Jin ¥ 4% (B -3 5 A Al
FAME24/20 4 F 8l i % 53 Hr A Ciig 1 05 S8 4502 7)) 5
%R ¥ % 4% . Hii T Roche Cobas s201 4= A ShZ R &
M 2R 5, 4345 Hamilton MICROLAB STAR 4 H 31iE
FEL,COBAS Amplipre # 2 # B A 2 COBAS Taq-
man B4 1A s 7 Bl 2% AR B0 HL (LS KDC-
1044) , MR ¥ AR (B5 HXC-258) , ik F vk 48 (YCD-
280,SC-276) AW U LAR R F M B R E ARG
FRZAE L, BHC-1300), ALT #6032t 7] Jy 35 [ 1 75 &
IR R RN | dh s £ 9 6 B 3 T BT R (HB-
sAg) AR RAFREPUR (FL-HCV) A2 G52 Bl B8
BEPUIR (BL-HIV) 1 35 82 5E R BT AR (BT-TP) 1 — £
B A b mt 5 28 A2 249 M B 3 2 |17 AR ) A
SR TR 2 R BRI T B L A AR N R B A A
P2 5 R K R ) A Roche TagScreen MPX Test
(version 2. )i FI & . T 5] ™ 4% 42 BE 3 71 & il
5 BOR AT HRAE . ALT A 00T FH B 45 5 b 35 [ 1)

unqualified test results;

population characteristics; accurate re-

T 2N W) 77 iy MLV 27 4 J9URIAZ 9 A TN 3 42 24 ok 1 R
MR A E

1.3 53k RAEREX AR & AR AT 1K
ALT #0005 5% F ELISA XF JC £ ik 1 % bs A< #F 47 46
W, H i ARG 2 Fpisl % HBsAg Hi-HCV -
HIV CEHE P24 H1J5) FdHt-TP 30 H 347 P v Al , 43
SR Ay — G 0 4G, I 7 A i BRI AR 85 1 B A A o
PRAE R SO AT . ELISA 4 30 83k 5 A 5 i 1k %
AR O E & B AL R E D 1 fLA Rt
FRGR A R M A 359 0 352 S 40 0 A s I S -
HIV Tt H 5350 F0 SR AT 5 B M A A% K A% 1R A
B A& BRAS 2% 8 B T e TR 2 ) 0 (CDO) #E 47

ik
L4 SEMPEAIE R SPSSIS. 0 S5 b HCPRIETT AL

Ak B T ROTTRE LR 2 R KR L AR A R
Z I R T X RS, LA P <<0. 05 22 A e it

2 % g
2.1 2017—2021 4= JCAZMR I TR 0L 38 27 FAZ R A6z )

ANEREFE 2017 —2021 4 1L 2# SR 219 948 4l
To Az Bk I AR AR, 1V 2E R TS B A% RO 1L 31%
(2 885/219 948) , /A [A]4F {7 [H] Il %5 2% S A G 4% R L
B ERASIFE L (P<<0.01), 2017—2021 4E4#%
R A I 3L 218 951 1] To A% Wk I 2 b A, BN B A% R
0.72%,(157/218 951) , AN [F] AF- 45y [A] A% W& A I AN 5 4 %2
i, 2R A %1 E X (P<<0.01), W1, ALT,
HBsAg . Bi-HCV. Hi-HIV FHi-TP (1) 58 AN G 4% F 5
4 0.33%.0.43%.0.13%.0. 16 % A1 0. 25% , A ]
AEOyEIBE T HT-HCV 3l H 4k, ALT. HBsAg. $i-HIV
MPL-TP REMFHE, ZER WAL ITFE XL (P<
0.01), W% 2,

F1 0 20172021 EXE@MMOABNDFEMZBONREEELE
) i i 27 WL R AR R CL N e g Bt
ANE G N {ED) AERRED (n) V¥R - PN (D) AEREHE o)

2017 34 569 651 1.88 34 237 35 1.02

2018 42 024 588 1. 40 41 746 23 0.55

2019 44 224 630 1.42 43 952 38 0.86

2020 46 361 587 1.27 46 291 34 0.73

2021 52 770 429 0.81 52 725 27 0.51
196. 201 10. 505

P 0. 01 0. 05

2.2 ELISA 4 Wiy f I &5 /A S0 XF TP 3 HW A & 4% 16 00 17 5831 53 #7  HBsAg $it-

2 152 Fl#Ek I 2 #5748 HBsAg.Pi-HCV ., Hii-HIV Fi#i-

HCV . $i-HIV Ff$Hc-TP &M I H — &5 NPk 4
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B — 5 () K (—) ] KA IR — s
[— K (=) 2K ) TRDBHR R 29 4 s g [ — 4 (+)
TR T BN AR AW A R, =2 R A S
P X (P<<0.01), W% 3,

2.3 ERAMNEREA SOV AR AS B8R A BH R

294 MBEREA P pool B Ct {48 6 A~ X ], 43
FNGETT 45 DX 8] B9 4% 43 BH MR R TRV AG Ct fEH 40 A X
)45 43 BH P 2R L A, 25 S A e i o 3 (P <<0. 01),
WL 4,

x2 2017—2021 ELEEHMABENFZETBEARAARELLE2(%)]

AR (A7) IR 2l PN (D) ALT HBsAg H-HCV ¥i-HIV ¥i-TP
2017 34 569 229(0. 66) 173(0. 50) 52(0.15) 86(0. 25) 111(0. 32)
2018 42 024 65(0.15) 252(0. 60) 71€0.17) 56(0.13) 144€0. 34)
2019 44 224 161(0. 36) 210€0. 47) 57(0.13) 76(0.17) 126(0. 28)
2020 46 361 154(0. 33) 229(0. 49) 62(0.13) 70€0.15) 72(0.16)
2021 52 770 124(0. 23) 91€0.17) 54(0.10) 70€0.13) 90€0.17)
x* 169. 740 119. 274 8.532 21.555 54.256
P <0.01 <0.01 =>0.05 <0.01 <<0.01
x3 ELISA 1 M &N &R A ERBERGE T
— () (=) — (=) TR — () TR
) B E % .
A4 535 H Gy R R Rt HER A Rt HERAK x P
ANBLGo NEB D ANBLGo  NEB O ANBGo NEB O
HBsAg 955 72 7.54 617 64.61 266 27.85 719.155  <<0.01
Pr-HCV 296 21 7.09 17 5.74 258 87.16 579.051  <<0.01
Hi-HIV 543 115 21.18 152 27.99 276 50. 83 117.862  <<0.01
$i-TP 358 169 47.21 135 37.71 54 15.08 87.746  <<0.01
*z4 ZEENREREREN CtES G RIFSHAERERSEIT A0

IR BT Co o TR S AL () AR AL RN B (V0 PR RO AR A IR AR R o) Peor MR D)
Ct<<35 15 5.10 15 100. 00
35<CCt<{36 8 2.72 8 100. 00
36<CCt<C37 63 21.43 39 61.90
37<<Ct<{38 104 35.37 55 52. 88
38<CCt<39 49 16. 67 25 51.02
Ct=39 55 18.71 15 27.27

37.113
P <0.01

2.4 3042 7] i AR I 2 SN B ks R I N B 45 A R
TEZrHT 2 885 1 L 775 2 A% W AN 45 A Wk it A o 45 ) 4
fE L ASTRI R I BRI 7 ALT R &H8 R e, 22 5%
TBE it L (P>>0. 05) , A [E) P9 AR &S | Sk 72
KO Ek i & ALT R A R, 2 7 WA 5T
2R (P <C0. 01) s AT Bk i & HBsAg A G 4%
R ZF G L (P =>0.05), A 4FE# 3¢
PR EE PO R AR I Y B R 1 & HBsAg A A 4% R
Fo#s, 22 A Giit o (P <<0. 01) 5 AS [l 1) L 4R
W& SR AR BB L HR D AR i v B Y R 1 2 BL-HCV A

P-TPAAHEFRE, ZRWAESIT%E X (P<
0.0D) s Ht-HIV Tl H v, AS 8] 14 51 A1 S A0 R B %) 1k i
BB R, Z R TG L (P >>0.05) , A A
AR IOl AR I R B RN S S AR R L. 2R
BE2EE X (P<<0.01, W5, 408 157 Bk
G I AN G A6 TR I THE 285 R SRR A AS [) 2 1) AR 8 L S fk
T B WP r) AR 0l 3 A% R A DU S 54 R LA, 22 7 38
B G L (P<C0. 01) AN [7) #ik i v 55000 ik 1 25 4%
FR RSN A A% R A 2 R G 2# 8 L (P=>0.05),
W6,
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®5 MFEFHRMNERRFERBMABRERHFESINL(7)]

i H I H () ALT HBsAg Hi-HCV Hi-HIV Hi-TP
P
% 146 133 665(0. 46) 6390, 44) 1670, 11) 222(0. 15) 319(0. 22)
'y 73 815 68€0.09) 316(0. 43) 1290, 17) 136(0.18) 2240. 30)
x* 194. 498 0.096 13. 349 3.154 14, 445
P <0. 01 =>0.05 <0. 01 =>0.05 <0. 01
R )
18~25 46 295 130(0. 28) 131(0. 28) 240, 05) 93(0. 20) 95€0. 21)
>25~35 56 348 291¢0.52) 252(0. 45) 82(0.15) 88(0.16) 118(0. 21)
>35~45 61 059 212(0. 35) 293(0. 48) 85(0.14) 111¢0.18) 169(0. 28)
>45~60 56 246 100(0. 18) 279(0. 50) 105(0.19) 66(0.12) 161€0. 29)
x* 102. 043 32.633 35. 541 12.792 12.232
P <0.01 <0.01 <0.01 <0.01 <0.01
SO AR
Wb L LT 84 004 279(0. 33) 441(0.52) 143€0.17) 123€0.15) 234(0. 28)
i el 64 205 223(0. 35) 273(0.43) 99(0.15) 108€0. 17) 173(0.27)
KFERL 71 219 225(0. 32) 240(0. 34) 52(0.07) 124€0.17) 136(0.19)
HoAth 520 6(1.15) 1€0. 19 2(0. 38) 3(0.58) 0€0.00)
x* 11.572 32. 404 32.286 7.757 15. 081
P <0.01 <0.01 <0.01 =>0.05 <0.01
Bl
KR 66 664 218(0. 33) 345(0.52) 119(0.18) 100€0. 15) 203(0. 30)
TA 23 736 96(0. 40) 77(0. 32) 21€0.09) 31€0.13) 52(0. 22)
At 21 991 43(0. 20) 64(0. 29) 4(0.02) 49€0.22) 43(0. 20)
A 4993 11€0. 22) 23(0. 46) 1€0.02) 7(0.14) 10(0. 20)
5 10 044 42(0.42) 440, 44) 22(0.22) 17€0.17) 31€0.31)
[ A 12 016 270. 22) 48€0. 40) 9(0.07) 30(0. 25) 1500, 12)
oAl 80 504 296(0. 37) 354(0. 44) 120(0. 15) 124(0.15) 189(0. 23)
x* 27. 491 28. 228 50. 138 13. 204 21. 834
P <0.01 <0.01 <0.01 <<0.05 <0.01
CINIIRYE¢
Bk 103 372 356(0. 34) 656(0. 63) 264(0. 26) 220(0. 21) 420(0. 41)
R 116 576 377(0.32) 299(0. 26) 32(0.03) 138(0.12) 123(0.11)
x* 0.727 181.196 211. 807 30. 075 201. 284
P >>0.05 <20.01 <<0.01 <20.01 <<0.01

x6 ZEBRENERFEEHKMOAFERFESIFI(%)] HR6 RZEBENERTESEESKMDABERFED (X))

Wi H KB () BBRAGHE x* P i H KB D ERAEH x* P
P51 17.233 <C0.01 >35~45 60 859 34€0. 56)

% 145 686 129€0. 89) =>45~60 55 846 112(2. 0D

i 73 265 28(0. 38) AR 17.775 <<0.01
AR (%) 184,734 <<0.01 L 37a 83 704 81(0.97)

18~25 46 097 3(0.07) rfr L 5 e o 63 915 46(0.72)

=>25~35 56 149 8(0. 14) KU b 70 819 29(0.41)
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&Zx6 BBENERTEEMMABEMIFES L (20)]
SgE| K AE () BB S X* P
HoAte 513 1(1.95)
Bl 41,967 <<0.01
R 66 514 76(1.14)
TA 23 526 18(0.77)
PR 21 638 2(0.09)
Hm 4942 3(0.61)
A 10 021 9€0. 90>
[ A 11 816 3(0. 25)
Hofls 80 494 46€0.57)
Hik 1M Y K 0.356 >>0.05
HK 102 821 70(0. 68)
FRK 116 130 87(0.75)
3 it T

25 105 47 2 I RO AL S 0 A% R A T 2 SR i v
AW IR FE bR . TR A A I A T 4 R
AN A 5 SRk It N R ) 25 A R A L 1T T TORS L A
(1) TG A% ik I 73 55 B {5 25 7 O W%, T 40 T YR R U
PRI PR I 22 4, 55 328 — 25 in o i Y80 4G 00 2o 2 v 1
Jo R A5 L, O AR K DU 3R RE L A BE R ELISA K I 3K
T o A8 A ot V82 A O A

F1~2 45 R B IR, 2017 — 2021 4F To B2k i A B
M3 A K I B AR S48 R 1. 31% (2 885/219 948) . i T
TEHHLIX A9 0. 66 % (1 076/162 713)" K T 55 24 H X
) 2. 05% (6 558/320 312> F1 [ N Hb IX 1 3. 01%
(87 988/2 918 4695 Ifil 1 % K M T H A & #% K L)
HBsAg i H 5% /& (0. 43%,955/219 948), ALT %i H
W2 (0.33%,733/219 948) . Hi-HCV H&A%K (0. 13% .,
296/219 948), 2017 — 2021 4FE K% R K6 I 24 AR A 4% R
H 0. 72%0, e T AR E M X (R 0. 40%,(31/77 886)" I
e Hi X B 0. 37%,(105/280 818)"), (B A T 4 52 1y
E 2016 AF MR OK W OR A& % R (0.96%.,
33/34 251 AN [AAE M) ) A% R ARG TS B M R 22 57
BT F R L (P <20, 05), A SZ 50 % i AR I 245 S A
Ii] T At X %) PR 43 BT (1) S [] e X ] 22 1f A %
PRI IR AT SR I VRS T 5 4% I R A ) K R0 % I v
R0 A5 X 2 FEAE 25 S5 (2) PRI T 2 A6 D A 45 s 4% 2R
A 28 3 WA AIE L T LA ALY 27 A6 00 R A A% R 1 s AR A — &2
TR AT S e S 6 == (4G T 8 7 . v 1 At b IX G OR
B R AR R T HE— 25 T AR S5 2 0 I YA I BE
(3) R R G D % B B 1 2 R0 9% 9 B SR COBD A 1R
AF ARG R T LA B A TR A T 1 T R, 22 ORI
NBER ) O1B 35 3% 25 9l B, R A DI & 46 R B i
I R IBAR FRAR A S, AR S G 5 A A% R R T 2 SR A
iV

3 ELISA 4 T0 JfiL 38 4G I 25 S5 OR & 4% 1% 50 43 B

R, HBsAg B — 6 (—) Z 8 () 5 e s, $1-TP
B —K () K (—) 0 e, t-HCV flFt-HIV
WiH—K () R ) i e s 2 (D HT-TP i
HBsAg T H 0 — & Kl F A 22 5 . 3 Fh 8l 55 )
Mo MR I A 4 R SR 1 AP ELISA 3 551 i 47 il
B 4 IR I, AT RE AT AE WG XU 5 (2) AR 3l % BF A TG
EEWR M A BE R BUE) HBsAg FIFt-TP B & 4 prik 48 5%
W07 58 W A R (3D HL-HCV FH-HIV 351 5 AR 4% % if.
DX B 2 S5 A7 B 0 b o i R 3R ) 9 AR 0, DAARR: s R
HPRE MR T — ARSI % 5T 5 1] .

4 LER R ,2017— 2021 4F TCALHE L BE % 1R
Ko I a4 43 BH 3250 53, 40 % (157/294) K F 6 b &
B4 30 7% I &R SR IR M X (64, 09%,
389/607) " FIEL N Hb IX (56. 94 % ,324/569) ), & T
PN e (IS e S 3 3l E R i A A S ]
(48. 94 YO SIRK A RN pool B Ct Al AR . U7 4
PHPE R H 22 R S %2 L (P<<0.01), 4
BH A SR A Ry o i 5 o 48 A mT W R0 D A A R K T R
G5 R PR AR P AR S8 5 AT LR LA D5 T
AR T . (D) g 5 TR A0 5 e B 0 T 35 0 R
WIS e uk b = Co (B TR A A R NP pool %5 (2) 4
AR TCE I S AE R R 2% L B 1 W0 B A ST Y (3) 4
U JBEWE B A AR HR 0% 3 3 ek BB G (4) A X [
FEAZTRAG N 5L, 42 T N B 54T 0

BT 5~6 h 3 042 91 i K I 45 SRS A A R
I NS5 R AE L SR B DL 58 . (1) 75 [R50 G
Pk i A B b, B 5 ek R B KA R AE
W AREAS ALT A 38 5 00 8 o PRk i 2 P 2 )i
AR EER L SR fEAT O AE 1], DAIG fE ABRE R 4 IV
(2) FEAS R AT I BE A T0 A2 ik it N B v, 17 s 35 %7 LU
B AR EE B AL AR T AR S Y
M S A KL G 0 A 96 ST B B R I TR A

B B AL SR > 45~60 & AR 7o 45 7 2 8 F

RPEW ; (D FEARF B Tk i A B b, S B E &
F B A e 0T AS: L o iz AN B HBsAg T H 14 5 4
T e FA IR At 30 53905 2h o, I A8 i XU R I R
FVEF N T AL S 5 (4 ELISA 4 I0 (1) 8 Yk 1 4
NG Fm TEE B0, 58/ Uk W] ELISA X i %
B4 W R 5 (5) B R AR I B vk R AR I R A
M6 R 22 EIC G TT 2% 3 ST RE 5 R R K I &5 SRS A A%
ABER OB 3 245 ¢, AN A M5 ik i 2 2 — 25 119 38 35 56
UE S 05 BABF 5% 2 25 35 4 I B9 19 7 1l

ZE B R X =>45~60 % AK2% D B0 U R it B
568 B 1 AR S IR 9, ™ S S AT O A 0 Y A 4 A
PETH IR 55 o, 4 0 A AR O 2 A 0D Ak L, R S AR
NBE IV DT Sk I B G 28 0 9 9 1% 3% XU 5 3F 1
ELISA A 0328 77 11 72 4508 R 8 1 B8 A o 3 5] e o
PERRAS () AS 5 6 28719 2 K6 TG A, P 0 ol Y ¢ U %
I I A i 8 8 07 7 A B4 CF#E%5 1896 1)



+ 1896 -

I EF SR 2023 £ 7 A& 20 % F 13 W

Lab Med Clin, July 2023, Vol. 20, No. 13

i B 2 2 5, 2021,56(6) :507-500.

(6] (EF=. F 5.0 Mg b ESEH A ER K,
2016,9(3):138-142.

[7] WOOD N,JOHNSON R B. The relationship between to-
mato intake and congestive heart failure risk in periodon-
titis subjects[J]. J Clin Periodontol, 2004, 31 (7): 574-
580.

[8] FROHLICH H,HERRMANN K,FRANKE J,et al. Pe-
riodontitis in chronic heart failure[ ] |. Tex Heart Inst ],
2016,43(4) :297-304.

[9] DEKKER R L,LENNIE T A,MOSER D K,et al. Sali-
vary biomarkers,oral inflammation, and functional status
in patients with heart failure[J]. Biol Res Nurs,2017,19
(2):153-161.

[10] KOSE O, ARABACI T, YEMENOGLU H, et al. Influ-
ence of experimental periodontitis on cardiac oxidative
stress in rats:a biochemical and histomorphometric study
[J].] Periodontal Res,2017,52(3):603-608.

[11] AOYAMA N, KURE K, MINABE M, et al. Increased
heart failure prevalence in patients with a high antibody
level against periodontal pathogen[]]. Int Heart J,2019,
60(5):1142-1146.

[12] RAMMOS A, BECHLIOULIS A, KALOGERAS P, et
al. Salivary biomarkers for diagnosis and therapy monito-
ring in patients with heart failure: a systematic review
[J]. Diagnostics(Basel) ,2021,11(5) :824.

[13] CZERNIUK M R,BARTOSZEWICZ Z,FILIPIAK K ],

et al. NT-proBNP concentrations in patients with coexist-
ent periodontal disease and congestive heart failure: pilot
studies[J]. Kardiol Pol,2017,75(2) :135-142.

[14] R ZEH IV oF i T 06 97 %18 M CHF &3
BNP.IL-1B 645 B2 W [J]. BACEE B% . 2015, 15(7) : 52-
53.

[15] RMels, 223, SR 9E. 18 0 ) o 08 P4 B 5 1 5% 3t R
17, 20 %8 9 2 E JR8 . 2021,42(8) : 691-694.

[16] NADAR S K, SHAIKH M M. Biomarkers in routine
heart failure clinical care[J]. Card Fail Rev,2019,5(1):
50-56.

[17] FOOJ Y,WAN Y,KOSTNER K,et al. NT-ProBNP lev-
els in saliva and its clinical relevance to heart failurel ]J].
PLo0S One,2012,7(10) :e48452.

[18] ABDUL R S.KHURSHID Z,HUSSAIN N F.et al. Role
of salivary biomarkers in detection of cardiovascular dis-
eases (CVD)[]]. Proteomes,2017,5(3):21-26.

[19] JOHARIMOGHADAM A.TAJDINI M, BOZORGI A.
Salivary B-type natriuretic peptide: a new method for
heart failure diagnosis and follow-up[]J]. Kardiol Pol,
2017,75(1) . 71-77.

[20] BELLAGAMBI F G, PETERSEN C, SALVO P, et al.
Determination and stability of N-terminal pro-brain natri-
uretic peptide in saliva samples for monitoring heart fail-
ure[J7. Sci Rep,2021,11(1):13088.

Qs F - 2022-11-02 & 18 H 1 .2023-02-08)

(35 1891 T
5 % Lk

(1] Hrde AR LA B 5 A fl i 25 51 45, 6 T B & il o 4%
AREERAR (2019 MO 38 A1 . B TUEE K 02019098 5 [A].
2019-04-28.

(2] ®#hide, FBRK, ¥F 4. ELISA A& I 5 NAT 75 I 3 5% £
N B AN A S LT R am 44 5K, 2012, 25 (10)
1012-1014.

(3] Mg, 2= 4, o A58, &5, JOAR2 Ak i & A AR I 785 27 70 4% R
o 0155 5 43 B LT . I PR I ¥ 2% 4% 3 2019, 32 (8) : 604-
608.

(4] ZEE5, BB i, 25 2011 — 2019 487 M Hi X I £ ik 1.
LA 45 A 3 A [T ). b B i A%k, 2022,35(1) 1 61-
64.

(5] BZEH , HFF, w55 79 &0 0R & 3L 5% B W AS A % ik 1.
AR AT LT ). R I6 R 2 5 IR 2021,18(7) :952-955.

(6] &z, J&TF 1w 8 AG T 45 SR i) TG % ik ot A B 465 iE 43 A7 I
MR AR 552 5K s W 58 [0 . b B 4 i 2% 7L 2020, 33 (11)
1182-1185.

(7] 3k¥ .24, 305, 2007 — 2014 4F 55 24T JC A2k L AR
5 IUT ML I 2 40 A 2 0 G 55 SR 4 T L) 0. v T T A R o 2
#,2016,26(20):3001-3003.

(8] XUBHTN , 4 RUME , JE] # VL, 45 7R 1 Hb X TG A2k 1t 4 A 2% 4

Y4 I 9 975 T I VR 2 TR R RS I P A G HE LT L Wb R 2
2021,43(18) :2859-2862.

(9] Z=usiE. AR K T 2 AR 7E LU 2R 45 5 7 b DX TR I 3% 1 VA O
by N I RCR [T ). 92 IR BE 25 44 76, 2020,24(15) : 8-
10.

[107] 2=t wh e M , 2R A B VR g b IX 0 Bk i N A 1 G 0
5B LT ). I PR 1 5 46 3%, 2018 ,20(6) : 572-575.

(110 BB, M o, 30 SR 45, Mk ELISA H 3t 50 46
SN M AR AR R 25 R A3 LT, T A AR o A R
2021,12(12) :37-40.

[12] R0, TRAMAL, X8 €, 45, 2015 — 2018 4 R M i X T
TR L A R A DS 4 AT LD . v AR R G 2R AR
2020,30(18) :2297-2299.

[13] sk R, ok w o, fl A, 55, ki3 10035 2 5 R B G 4
gk BT[] ] TLPEE 25,2020,55(7) :940-942.,

(147 B, TR, F2F R, 85, mUH T I 5 57 50 %A% R TR AG A =
Pror B 4 A LT, o [ i 2% 7, 2020, 33 (4) £ 299-
302.

[15] MR o] T 5% . BR DS A, ik i 2 2% B2 K2l HBV DNA JZ
R CofE 4T LT . v [ i am 4% 75, 2018, 31 (11) 1 1305-
1308.

s B 3 :2022-09-21 & 18 A #1:2023-03-08)



