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AR B IZ 3R (ADE) R, ik WS HiZ% 2022 F 12 A 15 B8 £ 2023 F 1 A 20 B K& 26 ¥l HiE
4 SARS-CoV-2 % AR EA R EH COVID-19 &FF A REEHFHERTH LB BEEMiELR
A JE 91 A fo A g i (MONO) 3t 4%, & @ A% (1L)-2, 1L-4 . 1L-6  1L-10 , A 58 3R 2. B F (TNF)-o, - F # &
(IFN-DFm B FRFER, ZARABMT A AMELLHELATBREA RERAELLFEH 5 R AR
MONO it 4, 48 e B F K F BT SARS-CoV-2 A B A 3R B RO F N, BR WRM5 4R
s H 5 RAMA 2 MONO #4093 # e (69. 23% ws. 59.56%) 20 i B F I+ & & He 48] (1L-2:66. 67 % ws.
76.92% 11-4:22.22% wvs. 46.15% .11.-6:33.33% wvs. 38.46% .11.-10:33. 33% wvs. 30.27% . TNF-a:33.33%
vs. 46.15% , IFN-v: 44, 44% ws. 61. 54%) "B &K T SARS-CoV-2 # Bk #& 0l B H & b 45 (46, 67% wvs.
59.09%) 9% kT 45 R e ] (87.50% ws. 84.85Y) W, £ F ¥ L4t F E L (P>0.05), &ig COV-
ID-19 & I 2 e R A % 124 SARS-CoV-2 $ L4k e 5 e 2 K% 59 249 ADE 2 m
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[Abstract] Objective To investigate whether or not the infusion of anti-SARS-CoV-2 antibody-positive
stock plasma inducing the antibody-dependent enhancement (ADE) effect in the patients with COVID-19
complicating liver dysfunction. Methods The clinical data of 26 patients with COVID-19 complicating liver
dysfunction infused with SARS-CoV-2 antibody-positive stock plasma in this hospital from December 15,2022
to January 20, 2023 were analyzed retrospectively. The changes of peripheral blood mononuclear cells
(MONO) count and cytokines I1.-2,1L.-4,1L.-6,11.-10, TNF-a and IFN-Y levels were compared and analyzed
before and after plasma infusion. Thirty-seven patients with COVID-19 without plasma infusion during the
same period served as the control group. The situation such as peripheral blood MONO count, cytokines lev-
els,throat swab SARS-CoV-2 nucleic acid test,pulmonary infection lesion absorption on 5 d of treatment were
compared between the two groups. Results The proportions of peripheral blood MONO count increase in the
observation group and control group were 69. 23% and 59. 56 % respectively,the proportions of cytokines in-
crease were 66. 67% wvs. 76.92% for 1L-2,22.22% wvs. 46.15% for IL-4,33. 33% wvs. 38. 46% for IL-6,
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33.33% ws.30.27% for 1-10,33. 33% ws. 46.15% for TNF-a and 44. 44 % ws. 61.54% for IFN-v,the throat
swab SARS-CoV-2 nucleic acid detection negative ratio was 46. 67 % ws. 59.09%. The proportion of the pa-

tients with lesion absorption beginning was 87. 50 % wvs. 84. 85% ,and the differences were not statistically sig-

nificant (P >>0. 05). Conclusion

Infusion of stock plasma containing anti-SARS-CoV-2 polyclonal antibodies

in the patients with COVID—19 complicating liver dysfunction does not induce significant ADE.
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B AU 56 R 9% 7 (coronavirus disease 2019, COV-
ID-19) 25 N2 B 35 i 7 o UG g0 P . (i o
AR B I Y TRE G B2 97 O 26 GRAT 58 IO D ) Hfe
T A EAE KU DR 2 B A A T R AR
1 55 A LU AT 2 RN B 7 24 W A% B R S /R HE IR
W25 R BRI R O AR/ B Ok R S A
COVID-19 A\ Bk 8 1 A 5 I 2 W L3RR 97

T ™ 5 A IR 25 A R T8 RO B 2 (severe acute
respiratory syndrome coronavirus 2,SARS-CoV-2) 4>
RARPER T 5 T, 4K 254 K8 1% ™ 4 SARS-
CoV-2 Z i BEBU A BT R % BE T 58 B HLAR 25 (1 AR
B2 L N R (1T RS | B NS B [ A S| B N E 7
14K P B8 5% (antibody dependent enhancement,
ADE) By KUK . A BIF 583 52 . SARS-CoV-2 £ 7l
HiA A F COVID-19 5 ADE 9 U0, il IR & 81
filt K 52 10 J8 o /B R B N RE IR IR 9T COVID-19
HATAR K5 vk, 52 e PR 26 n) e R A0 4E . (D IR YT
] LI IA T B A R (2) v R MR B L I R B 5 R
LB A T A S B R B R AR S A 35 TR
02 30 T o 8 T AR S Y IR IR YT . A, S
B A M I R AR A A R A Il 3R YR T P 32
5, BRI RS B JF 0 W B ok (R A TS R
REALE .

SARS-CoV-2 B YL ], HLAAK e (4 1K B e 1A 2 5
%S ADE i i & 5 . COVID-19 8 & i &
SARS-CoV-2 i3 2 %15 F ADE MR, &
F 5% 5 A B W36 1 8% e SARS-CoV-2 1] [d] £ WK i 1
T % SARS-CoV-2 £ i BE P Il 35 19 35 43 I 2 g A
ST T B AT BRI AR
1 ARS5HE
1.1 —ff#

i3 B B H O A B R SRR 2022 4F 12 H
15 HZE 2023 4 1 A 20 HABEAEBEIRIT 19 COVID-
19 AR R, AR SIFF I fE R 21
COVID-19 3 . HEBRbRiE . (1) ABERTC i J h 5 iE
[ 5 (2) SARS-CoV-2 JE YL J5 A Be I} 8] <<72 h 1
BOE L BT AR MR R R IR 26 B W ER 4 ]
SR B T A I A R R 3R 37 R X R AL, W ER 4
AR 13~79 & AR IS 48 % 3B 23 il 4 3 i, Xf
ML AF IS 21~89 &, (i 4E#E 62 % 55 21 fi, % 16

Bl . ASHEFE 3 I A g S 2 A0 B 2 B 2 o A [ I
5202308 F (2D 5 ],

1.2 F&

1.2.1 Im#&

XF R AT BT B L R I L 4 T S XE 52
FEIBIT  XTHR o3 I o vl BB 3 SR TN T SRR3R 97 (i
I RN/ S8 AT 3 B IR 2T R R A
1.2.2 COVID-19 %57

COVID-19 &7 M B B et AR 6 22 IR YL 1297 7
AR OO
1.2.3 BEAHhEAE SARS-CoV-2 ik m

190 3 P A7 1fil 3% H R & T o0 o s R AR, SR T
2022 4F 6—12 J1 . R FHBC MR 4 K 0 I 2% rf SARS-
CoV-2 Hitk (1gM.1gG) ., 1gM/1gG i Mk il ik 7] &
W T R Rt MERE R T R A IR A A (S
V5022090152A) ,

1.2.4 HFRIEAR

W AR B LA I PR 4R B L 3 I R B S =
R 25 R S R B E R R . M iRIT s 5 K
B AR E I B 4 2 (Cmononucleosis, MONO) 3%k .
F1 40 i/~ % Cinterleukin, IL)-2, 1L-4, 1L-6, IL-10, i
AR HE A F (tumor necrosis factors TNF)-a. v-T 3
% (interferon-v, IFN-y) 7K 3 48 4k, M #{ F SARS-
Co V-2 A% R A TN % it ¥4 Je8 G g ek W A 55195 0L
1.2.5 ADE ¥ 847

FELE T S TE AR 3 — & 80l B i SARS-
CoV-2 HLIKFEAE MK P RES T T ADE &0 - (1) iy i
MAIAITE 5 RAME I MONO 1505 8w b8 F
REW] 52, H MONO T80 2 3 Lo 3 S AR T %o B4
(2) % 10 MM HE BT 45 5 IR bk I A% — 240 M X5 5 i e
ATt m R (& T2 5 ERD, B4 1
T 2 L) B T IR AL (3D B LR R T AR S
KM F SARS-CoV-2 #% W2 £ I B 7 L 45 B A1 T
X R 5 (4 fili 30 B YL 26 5 K kL I BR W lie & o e e
BALFX R, UL BRI ZRASITEE X
(P<C0.05),

1.3 “itsam

K SPSS23. 0 #E47 Gu it 2E AL B, 3 R
xbs FORGIWWHBCR T ¢ K50 5 1H AR DL B B B A 43
R, LB K5 A P<<0. 05 i 22 7 H 4 it
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L] 26 B & v 24 47 18k BFE 9205, 1 )
L2955 ) JC B il 9 52, 2% i COVID-19 510 By 21k
JF ey, 1 BRI B RIS . 24 48 M T 9 B 3 b
T4 )5 FFAE Ak S AR 19 B | VB R M A4k 3 6] .
PR 4 2 ], %R ZH 37 R F b 15 A A
Btk s Horb, B A R 5 ), 2 RO SR 2 ],
I FEA 12 M O RURE 98 R 05 I 18 1k R R L AR
M AN 445 1 B, B 05 AF 12 CBIRF R VE B
i A BT 45 1 ],

2.2 RMESLRE SARS-CoV-2 F ks m it

FEAF I 2K SARS-CoV-2 Hi ks il 1gM & Hi {1
J B, TgG KPR E R LR 1. 5 2022 4F 10— 12
AR #, B 5L B (2022 4F 6 — 8 J1) R I K
SARS-CoV-2 IgG ik FH M R T & 2 R L& it
=X (P>0.05),
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2.3 AEXHEAORHES

B A B I B Y SARS-CoV-2 I 1y 5L 2 4
Rl 2 5 WLk 2, WS4l ALT.AST., & JH
2% (TBIL) ., H # I 45 & (DBIL) . 5% 1 # #2 B
(ALP) \v-4 & Bt % KB (GGT) KB W 7t &, 1 R
FH (ALB) /K 5 B 5 B A%, %k BE 20 A A 591 5 25 4% 3 T
FLA R ZE R A G E L (P<<0.05); M4
1L-6 A1 IL-10 7K 344 A [6] #8 B2 09 FF & o i 1L-2 ., 11L-
4 TNF-o IFN-v {4 ) 835 e B T s AR AL R B 2
B B 7™ ) , HL 12, 10L-4 . 1L-6 . I1L-10, TNE-
a JEN-y 7K B2 25040 24 v T %) B4, 0 25 % R4 it
X (P>0.05),

*1 [E 8 EEFF I 32 1 SARS-CoV-2 IgG %

Bk 5
1l 3% >R B2 1 [ n lgG BT x° P
2022 4E 6—8 A 87 38(43.68)
2022 4F 10—12 H 103 35(33.98)
ait 190 73(38.42) 1.874  0.192

*2 BENERSELE SARSCoV2 HMELBERLRETE

pUE &t Xf B4
i H ! P
n Tt n Tt

AR 26 52.15+17.23 37 58.08+15.72 1.416 0.162
ALT(U/L) 25° 64.52+56.92 37 27.94+19. 33 —3.545 0.001
AST(U/L) 25" 99. 94464, 23 37 28.71+10. 85 —6.478 <<0. 001
TBIL(pmol/L) 26 147.114158. 98 37 8.844+3.40 —5.155 <<0. 001
DBIL(pmol/L) 26 88.10+99. 86 37 2.60+1.23 —5.079 <<0. 001
ALB(g/L) 26 28.12+6.02 37 40.1744.10 9. 300 <<0. 001
ALP(U/L) 26 188.004119.75 37 71.28421.57 —5. 660 <<0. 001
GGTU/L) 26 69.11+75.23 37 32.41+18.56 —2.782 0.007
MONO % (x10° /L) 26 0.54+0. 28 37 0.48+0.25 —0.816 0.418
1L-2(pg/mL) 16 2.37+1.10 29 1.8741.00 —1.528 0.134
1L-4(pg/mL) 16 3.13+1.53 29 2.69+1.49 —0.943 0.351
1L-6 (pg/mL) 16 25.10+21. 68 29 16.47+16.02 —1.522 0.135
1L-10(pg/mL) 16 14.04+21.48 29 9.81411.93 —0.854 0.398
TNF-a(pg/mL) 16 2.64+1.35 29 1.83+1.42 —1.876 0.067
IFN-7(pg/mL) 16 3.1942. 40 29 2.0841.43 —1.952 0.057
A M A H (4% 26 6.19+3.10 29 0

1ML % & (mL) 26 853. 38+325. 50 29 0

"R REE S .

2.4 AL MONO 3 # & @0 e B F 5 45 474 0L
WEE AR T I AR YT R AR I MONO T4k
BB, IL-2 114 . IL-6 . 1L-10, IFN-y /K 14
ST IR BIRITRIREAR . 2 R ¥R G I B L (P>>0.05);
TNF-o J&I7 JG BARIT AT W BEAR, 2 F A geit 7 8 X
(P<C0.05), XL ANE I MONO 80497 )5 8 A

PRI, Z S A SR E L (P <0, 05) 5 1L-4 116,
IL-10  TNF-o /K097 5 830 97 B BE AL, 1L-2 . TFN-y
KBRS R T 22 S BTG i L (P >>0.05),
L3R 3,
2.5 B H 5 REMWBIEIEAFE I

BT 5 RAME I MONO %0 % 40 il A 7 7K -
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T H s, Z R LG22 X (P>0.05), 4
WA B F A T SARS-CoV-2 1 R £ I 45 S 4%
SR B . 22 KR il S Rk g B3R e kT 4R R e )N . UL

x4,
x3 BITHIVEITE 5 RAMNA M MONO 81 % 4 i
B FEREREE (2 £5)
iH n JRITHT WRITH 5 R t P
pUE=2%)
MONO(X10°/L) 26  0.5470.28 0.56£0.32  0.386  0.703
1L-2(pg/mL) 9 2.61%E1.24 2.3240.36 —0.742  0.480
IL-4(pg/mL) 9 3.54+1.68 2.6840.97 —1.541  0.162
11-6(pg/mL) 9 25.114£21.76  18.14%8.62 —0.953 0. 368
1L-10(pg/mL) 9 9.4975.06 6.6444.30 —1.295  0.231
TNF-a(pg/mL) 9 2.87%1.28 1.824:0.96 —2.625  0.030
IFN-y(pg/mL) 9 3.42+2.54 2.9442.82 —0.922 0,384
Xof B4
MONOCX10° /1) 37  0.48%+0.25 0.5740.24 2,118  0.041
11-2(pg/mL) 13 1.6440.85 1.9440.49  1.048  0.315
1L-4(pg/mL) 13 2.2541.02 1.894+1.48 —0.848  0.413

IL-6(pg/mL) 3 22.67%21.30 9.43211.55 —2.087  0.059

—

11-10(pg/mL) 13 11.9143.30 9.924-0.94 —1.604  0.116
TNF-a(pg/mL.) 13 1.5940.85 1.5140.68 —0.279  0.785
IFN-Y(pg/mL) 13 1.35240.83 1.674£0.81  0.935  0.368

R4 ATE S REMBMEEERATELLSG (X)

i H pUE 31| X iR 21 X* P

MONO %7+ & 69.23 59. 46 0.629  0.392
IL-2 KFE T = 66. 67 76.92 0.282  0.620
IL-4 KT 22.22 46.15 1.316  0.256
IL-6 7KF 7 33.33 38. 46 0.062  0.825
IL-10 7K I+ 75 33.33 30. 77 0.016  0.952
TNF-a /K F T 33.33 46. 15 0.362  0.563
INF-y /K- F i 44, 44 61.54 0.627  0.393

SARS-CoV-2 #ZmRF M 46. 67 59.09 0.554  0.466

Jils 356 9 kT B 8 e 87.50 84. 85 0.062  0.825

30w it

PUATEDTR G i R v, o e 1 f 93 15 AE i e M A
P RV S 5 A e e AR R 2 5 R ELVE T AR L D
PH o FEPUIG TR R, ORI AR T R 2 B IR AR
T AN s Uik (R 2R TG K Mbiik 545 6 P
SRS G R HUR-PURE G WE il ik Fe Be 5
W 21 i 3% 1t B Fe 5248 (Fe receptor, FeR) 45 &, 8k 5
HMAZE G I8 LT -0 -HMA S5 W 15 A W 40 i %
T A AMA 32 1K (complement recptor, CR) 25 4, 17 3
g A EEBE O TE BR . AT MR A0 M D REAR R, B
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B ARAS T A W 0 M N 2 o) 3 B R T B 3 R O 3R
WUIAS RE A 0899 2 1) T B o T 2 36 LU e 1 il — 25 9
i, # M A ADE, 7 & ¥ J§ ¥ (dengue virus,
DENV) | MK 38 & il 7% 7 (respiratory syncytial vi-
rus, RSV) | A\ 28 %0 %% Bkt [ 9% 3 (human immunodefi-
ciency virus, HIV) | & 1§ 7 J5 # (Ebola virus, EB-
OV) . ZE KW 5 (Zika virus, ZIKV) . A8 K95 5 Chu-
man bocavirus, HBOV) .SARS-CoV } h 7R BRI 22 &
fiE 55 4R %6 7 (Middle East respiratory syndrome coro-
navirus, MERS-CoV) 58 &Yt th ¥ £ 4F ADE 253 .

ADE HL 1 AN 58 2 BT . H A s A A P
WAL, — PR B 2 R 45 4 8 (receptor binding do-
main, RBD) $T K 5454 RBD #4 %& A i As
XA A AT RBD 5 15 3 40 M 3% 16 A9 52 R 45
AL B SRR R YL 5 E 40 . W SARS-CoV
MERS-Co V" & ; — 2055 B 5 I-PUiA 5 4 4 sl #2910
JR-BiiR-AMARE AW 5 4R E Y FeR 3 CR 254 N
b 5 55 PN A5 52 T T B30 Y 3 5 AR o G e A
PR 20 B R -84 22, 7 2 A0 i DR XU T o S 15 S
HBOV""™ | DENV"'® | EBOV'' | ZIKV'™ 4 ¢ F
SARS-CoV-2 &Yt & 5 /7 /£ ADE M 5 — H A7 7E
W AW 8 T S SARS-CoV-2 YL 17 78
ADE. A BFFE " A MR A 45 51 . ABFSE ok & 3
SARS-CoV-2 EY A 1E W] . 1) ADE &0

PLIA Y SARS-CoV-2 Fl$#Ff SARS-CoV-2 ¥
BT YT BE & AR R S 1 G S A R S A R R
SPE T RN A i B R S A T TR LA
A 2 T B R B PO AR 0 TR SR 4 1Y I
Srh oG S R BE B SARS-CoV-2 Hifk. w5 b X
H 2021 4E 4] J3 8 SARS-CoV-2 J£ i # fp T 1E. &
2021 4F R B R ABESEA S B T AT ISR S g L 1Y
Sk B 7R RS RE T 5 B DA A L A UL R SARS-
CoV-2 IgG P A 2 U5 F#k i 5 #:Fp SARS-CoV-2
PE T G RE AR 2 S BT . B OR AR Y i KA
B A BH I R (43, 68% ws. 33. 98%) ., i 8 SARS-
CoV-2 HUIARTEFE 1 53 AR 15 v mT BE 4 1 #E . BT 44 30 B
PH P % 52 R Rk 45,

A FE v, WS 4 AR 7R B SARS-CoV-2 J5 5
d W A MY 6. 19 4% (2 853 mL) . BEHK
M I G TNF-o 7K P86 Y7 F Y FEAR (P <<0. 05) ,
RIE YT H IS ¥ 0 27 50 B P 45 21 LA 40 i I 0K
FREAR MONO THECR B T8 A 22 F R g it 27 2 X
(P>>0.05) ; 5 X BUH L8, PRZH B IR YT 5 5 KON
It MONO 5505 20 i B 7K F 7 i 3 L i) 22 5 340
Giit o B L3RR AE SARS-CoV-2 B4t i Hi i ok B 2
S FeR Ml CR #4421 ADE &8, JRIF% 5 K. M
AR W T SARS-CoV-2 #% R A& I % B
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(P=>0.05) ; P 2H 22 %0 i 30 Je e 18 35 9 kL I B W Wi O
WP >0, 05), 2 ] SARS-CoV-2 $i 1Ak B i 14 55
s T SR YL A T 41 1 R

HWFERE T COVID-19 M3 1 2 i 5
Wy, ARBFIERAN AT 1 LLT 3 5 N T I R 2 B
(R ] o R A T B P I AR G R e A R R R R
B ML A0 A R O 5 L B 7 & SARS-CoV-2 HUik il J7 77
M3 )5 B A T BEE S ADE 08 . HEABE G 4L 3 d
W7 FEAE M (A 940 mL), HHT JIE B 2 48 bR
(ALT.AST.ALP.LDH) K& L (creatinine, Crea) A
Be e H BUE(E . TBIL ABEsE 3 Kikg R (Urea) 55
5 RikU, TR IG5 RREL T BE, 255 17 K B i B £ 48
P8 IE B R KB B9 ADE &40 .

A5 H . COVID-19 B F i it % SARS-CoV-
2 2 i BE BT IR 09 R A7 13K R 5 = W 0 ADE 200,
SARS-CoV-2 i ¥4 A Wt H BB 19 98 78 Bk , 24587 75 4k 3k
47T FeR' (CR" 4 v &2 i 14 5 R g b, 72 JL IR e v
BMATEEVS S ADE % . ik, 4 J5 COVID-19 #4
B W PR A2 97 S WE 5% v 3 0 %5 VD G T ADE &0 .
AT WA AE — 7€ R,y [l B B 5T, Ho9h A
o B 7L s 4 WS AR Bn 1 3R Gk L o PR3 22 E Y
S50 30 s EEATIEVE L 2 PO EDIE

S % Uk
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