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KX COVID-19 HESEH SARS-CoV-2 $§ 5Ptk 1gG
FHPE R ) &L meta 5By
#OAED, BEFE ABRAES R HL B &°

CL BB U BERE a. KEBFE; b AFHEEERE, BRVEEUH 7120005 2. E A RERGIEL, TEEEE 755200)

W OE. B THPERRFHFEERBEH (coronavirus disease 2019, COVID-19) K H & = & 2R 42 A 4E R K
g% 2 (severe acute respiratory syndrome coronavirus 2, SARS-CoV-2) 44k IgG MR 5T/, Fik it
H AL % PubMed, Embase, ¥ E4s M (CNKI) . 7 7 %% B fo L2 38 % (VIP) FH % FEH X COVID-19 A
# SARS-CoV-2 #5134k 1gG P Rl 48 % S ak, ek mtia b 2019 4 12 A ~ 2022 4 2 A 24 B, HR3BHEIG 8
AHRQ (Agency for Healthcare Researoh and Quality, & B T4 %142 JT & Fo BF LALLM ) 474374 Lk T2, KA Freeman-
Tukey SR IE 3% 35 #e ik i+ S Fa & 43t 547 K A StataSE15.0 34, ARAEM ] 77 ok . Al R BBt AT R 547, KA
Egger k4o X FARMr. ER  HIAN 12 5 Xk, IgG MBI A B4 SARS-CoV-2 6% L AR ~% 1248, HAA
HMAZTEITA T4 ~29074, % 1R IgG MEFEH 81.10% (95%CI: 75.76% ~ 85.87%) , H 2 M Af% 3 /A M
HERZ, 55 A 96.35% (95%CI: 93.98% ~ 98.14% ) F= 97.23% (95%CI: 94.47% ~ 99.05% ) , [ B[] 4 £% ek
BHTH, 2% 12 AR 4 73.63% (95%CI: 50.31% ~ 91.45% ) . SLAH5Hr 2= R R AR F ke B 50 . R E A K B
849 B 50 1) FROPE S 2 33 A %3t 52 & L( =502 ~ 39.57, 39 P < 0.05 ), Egger i b & R A i A £ % R geit 5 & (=185,
P=0.101) . 5 K %4 SARS-CoV-2 B # FH —F 545 T SARS-CoV-2 4 FE 4tk IgG.

KHEIR): BRI R ;T IR EE SRR B 25 R EBLIR IgG; Meta 04T

HESES: R373.19; R446.62 XEFRIRAD: A XEHS :1671-7414 (2022 ) 06-134-06
d0i:10.3969/j.issn.1671-7414.2022.06.025

A Meta-analysis of Dynamic Change of the SARS-COV-2 Specific Antibody
IgG Positive Rate in Convalescent Patients with COVID-19 in China
XU Tao", GAO Yu-fang"®, LIU Zhen-she", QUAN Wei’, YANG Lei'

( 1a. Department of Clinical Laboratory; 1b. Department of Reproductive Medicine, Xianyang Central Hospital, Shaanxi
Xianyang 712000, China; 2. Department of Clinical Laboratory, Haiyuan County People’s Hospital,
Ningxia Haiyuan 755200, China )

Abstract: Objective To investigate the dynamic changes of severe acute respiratory syndrome coronavirus 2(SARS-COV-2)
specific antibody IgG positive rate in coronavirus disease 2019(COVID-19) survivors in China. Methods the relevant
literatures about the positive rate of SARS-COV-2 specific antibody IgG in COVID-19 survivors in China were retrieved from
PubMed, Embase, CNKI, Wanfang database and VIP database from December 2019 to February 24, 2022. The quality of the
documents were assessed according the revised AHRQ(Agency for Healthcare Research and Quality) statement. Freeman-tukey
double arsinusoidal conversion method was used to calculate the positive rate, and StataSE15.0 software was used for statistical
analysis. Subgroup analysis was performed according to detection method and fragment, and publication bias was examined by
Egger method. Results A total of 12 articles were included, IgG was detected from the first month to the twelfth month after
SARS-COV-2 infection, and the total sample size ranged from 74 to 2 907 cases per month. The positive rate was the highest
in the second month and the third month, 96.35% (95%CI: 93.98% ~ 98.14%) and 97.23% (95%CI: 94.47% ~ 99.05%)
respectively. The positive rate decreased gradually with time, and reached 73.63% (95%CI: 50.31% ~ 91.45%) in the twelfth
month. The results of subgroup analysis showed that the heterogeneity between studies with the different detection method and
the different detection fragment were significant differences(y’=5.02 ~ 39.57, all P<0.05). Egger method test published bias, and
the difference was not statistically significant (#=1.85, P=0.101). Conclusion Most people , one year after infection with SARS-
COV-2, could still detect SARS-COV-2 specific antibody IgG.
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P VPP 2R A AR TR B 2 (severe acute
respiratory syndrome coronavirus 2, SARS-CoV-2)
RO BE RNA W8, SRR NS5 LA bRk
WRER M A ™M, A 20194 12 H Z# LK, 1E
TE 518 A BR AT 1 B 8 56 AR 5 B ( coronavirus
disease 2019, COVID-19) . #% 202247 H 3 H,
TS T AR 20 U 2 12 B8 1 5.46 1291, E
T R o 630 T3 Y, R s A N SRR AL
PR SARS-CoV-2 Ji Al /™ A= HA G e 4Pt 1
SARS-CoV-2 F VA 1gG, 1gG HREL i Al X P4k
SARS-CoV-2 JE YL I B e M W] A7 B2 2%
{8 P, BFgE PO HiR1E SARS-CoV-2 45 VLB 1gG
PR AE 3 A At Sl TR, g ™k
L SARS-CoV-2 EGL R E # SARS-CoV-2 54T
1K 1gG P2 IR 8 AN H o SR, A W58 4
H [ 3 X SARS-CoV-2 S R & SARS-CoV-2
SVEBUIAR 1gG R K R ) #1781 2h 25284k
I, AW ETES M E SARS-CoV-2 SRR
FIME SARS-CoV-2 FESFHEHUAR 1gG FHE R BERS
(IR B 72 M, R IFJRIL meta 4317 .

1 #R5FE

1.1 FHRR

L1l SCHRORVE: TH5EHLK 28 PubMed, Embase,
H R L 7 FAERS Hh SORMECHA T 4 SO 12
KR AFBR A 2019 4F 12 A ~ 2022 4F 2 F 24 H, i
e E X COVID-19 [ # IfiLiE SARS-CoV-2
SEPEBUAR IgG Rl A OGSOk, I8 a0 A SCEkAY 2
FCHR, DARFEARAT AR AE DG SR

112 SCHRANA SHERRPRE: AR OB
AU AT AT, BRT B RO TR ALY 5
QBFFERT G A FE X SARS-CoV-2 B 1 42 4
OBFFER MLTH SARS-CoV-2 F¢ LA 1G 1 FH
P, HIT IR FEZR I R AR RS i ie g s i
T sCE B, HERRPRIE: OZEik . ZH. IEIR .
254 MUEIAEDCSCHR ; QRFFEXT S hahd . BEi,
#IF COVID-19 & ¥, il SARS-CoV-2 $ 5tk
Piik 1gG K, sCRZRIRHIES; @5 ks
WA, @fFRAEEE . ANRER B

1.2 ik

121 RE&E B HECLL “severe acute respiratory
syndrome coronavirus-2 or SARS-CoV-2 or 2019 nov-
el coronavirus or 2019-nCoV, 2019-nCoV disease or
COVID-19, survivor or convalescent, antibody or im-
munoglobulin or IgG” R &K M, 2 PubMed,
Embase; H13CLL 5 2VEIF IR 255 A eI 75 2
or BRI TE, BALERAGHEM 28, FREH, $i

1A or FPEEREE T or IgG” WK 2 M, KR E I
T35 A SCRHE A R 4 SO 2

2 £ 58 & I S R & STk, KR BB A8 A
5 HERR AR TR E SCHR S SR ITTRE, A A L, 55
AT E YRR, SCRERAE USRI RE . 25 —1E
B ORFET] . BFSE LS K5I SARS-CoV-2 4§57
PEPUIAK 1gG BB IR RS R .
A B
122 SCHRFETE: 2 ZAF5T MRS
PARMERSE 5 B (the agency for healthcare
research and quality, AHRQ ) 75 A% W i ifF 75 A8
PREHEAT BT VPMY . PPNARIER 11 45 H , BF
R 1157 M N VT N N O = B B
LR 148, 0548, 043, B Y AHRQ 2
IR 11 47
13 %it¥ 454 R StataSE 15.0 558 %0 it
8T DABHMER (%) WRN EdehR, 484t 95% &
{ZIX 8] ( confidence interval, CI ), 2N A SCHRBHPEZ
e, R Freeman-Tukey X 1F 5% % 4 03154 BH
PSR R KA 1P IS S, 1P < 50% %
TN ISR ) S TP/, DA 2 S5O A AR A5 45 B
17>50% R 45 B 5E (Rl AF AR R S ok, SR T BE AL
BN AR S T o S MR ), AR EAS I Ty ik
AN Fr B b A T A A0, RS BRI . SR
T - 181 M Egger A1) X5 40 A SCRk %R = 10 55 AT
T R R, =0.05 AKHKE.
2 R
2.1 X#kéFARAZR WHE 1. KRV HKE
SCHK 1860 5, RGN SHEbRIRIE, AU AL
w12, e R, S 11 R
2.2 SARS-CoV-2 45 M F 4k 1gG A b % 25 A
BEE AR IEE T2 H L3 1. SARS-CoV-2 J&
PIEE 1 ~ 120 H A AN EEE TR S SARS-
CoV-2 i S PEHU ik 1gG KB B, BT A7 98 A 55
AHRQ i PFHIRTF 745, TR
23 SARS-CoV-2 # J+ M 44k 1gG At & meta 4
o WLFE 2. SARS-CoV-2 Fr5tMEdiiAk 1gG B4 A&
THEATE N 74 ~ 2907 B, PRYEE N 64 ~ 2 803 fil,
%24 H 5% 34 H SARS-CoV-2 # S PEHUIA 1gG
BH M R de i, 40 9 M 96.35% (95%CI: 93.98% ~
98.14% ) H197.23% ( 95%CI: 94.47% ~ 99.05%) ,
Bifi Bf (] 4R RS 52 TR A, =5 12 S H R 73.63%
(95%CI: 50.31% ~ 91.45%)
2.4 SARS-CoV-2 4 5 M 4k 1gG A bk & 40 5
A ULEE 3o FE RGNy v AN I R BE AR AT 4y
Mr, WL SCRREC= 2 B RF oo b A T 4 o0 dr, Y
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Ko RBD FBEROSE 1 SRS 2 A F . ELISA B BREOWRSC I MR AP 5, 22 A i b22 2
e 0 A IOBRSEAE 4, WIS HT i3 SARS-  (=5.02 ~ 39.57, 5P < 0.05) .
CoV-2 H5 PRI 1gG HIHERAER R ik . R M

¥iZPubMed, Embase, %1, 577, 4%
R PESAF A SCHR (n=1860)

l

EndNoteH # J5 3845 3CHk (n=1291)

HEBREIRFAA R (n=0)

A

l AR (n=1232)
aZEiR. RBHl. WK, 259, Bl (n=482)
BRI SCREFI R EI 0 (=1291) bR AR BT (n=378)

)l eI NE MBS . JECOVIDEERE # . JESARS-
CoV-245 M HiikIeG. JERIL (1=299)
dHESHRAEAYE SR (n=73)

A

B A SR (n=59)

HEBR (n=47)
—> a GPENE . BUREMRDNT (n=45)
b E R HTEN RESRE B (n=2)

RENHR (n=12)

B XBRRRERSER

x1 SARS-CoV-2 $5 R MHEHLEE 1gG PR AN ST E AFHER R E TS
H—1EH R 5T AL 51 ARTGIEL (n) BBRPERR (o)) mil W E o B (4)
e i RN :1:311750 eg‘;ﬁ; ne23, eclid; mel8l, en=30; Ktk - 85
YU Siyang™” 2021 B n=502, =377 CLIA™ RBD*6 75
n,=329, €=208; n,=157, e;=146 (OD-LFIA"” RBD 8
SHI Danrong " 2021 B n=329, e=268; m=157, e=153 27 8
n,=329, ¢=252; n=157, e=146 N 8
ZHU Liguo™? 2021 T3 n=l4l, e=112 CLIA S°IN 8
ZHAN Yan™ 2021 FEIH n=121, e,=75 M RBD/N 9.5
o 199 e=33 ELISA™ RBD 8.5
YAO Lin™ 2021 W&, n=59, =55 S 8.5
WL 259, =58 N 8.5
WANG Yanan™ 2021 g 0 @783 mel6h, eI nsl6, eIl CLIA SIN 85
n=18, es=16
WANG Hao™ 2021 B ng=191, =187 ELISA - 9
LIU Chuanmiao™™ 2001 o Z::;f e=48; n,=52, e,=46; n,=33, €,=30; n=22, MCLIA® RED 25
LI Kening"” 2020 BB n=465, €,=360; n,=1845, e,=1787; ny=313, €,=306 MCLIA SIN 95
n=103, €=96; n,=287, ,=273; n=115, e;=109;
o w s e
n,,=433, e,=346; n,=233, €,,=195
LAUEHY™ 2021 e n=46, e=35; n,=84, e,=84; n=43, e=43 ELISA RBD 8

e %1 Ak 2E & 40 B (chemiluminescence immunoassay, CLIA ) , *2 & 1 5 - Ml 3 % 9% J2 #7 ( quantum dot-lateral flow
immunochromatography assay, QD- LFIA) , *3 Jy{k %% & 56 G i % % 5> #7 ( chemiluminescence microparticle immunoassays, CMIA) ,
*4 Sy I A 9% W BfE ) 72 3% ((enzyme linked immunosorbent assay, ELISA ) , *5 N k2 &SGRl 5 58 43 Hr ¥k (magnetic chemiluminescence
immunoassay, MCLIA), *6 JZA%E 43 (receptor-binding domain, RBD ) , *7 Jifili%e 2 (spike 2, S2) , *8 WA FE (nucleocapsid, N) ,
*9 A RSE (spike, S) o
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x®2 SARS-CoV-2 $ 7 MK 1gG PHMEZER meta TR
- i ) ) iR _ SetE
RRE ScHER (R il (n) P4 (e) % (95%CI) B
[% oCl) ] P (%) 12 Pl
F14H 10 2 466 1916 0 (7576 ~ 85.87) g3 89.7 87.20 <0.001
B2 8 2907 2 803 9635 (93.98 ~ 98.14) R 82.0 38.20 <0.001
F3NH 5 667 650 9723 (9447 ~ 99.05) g3 62.7 10.72 0.03
| 3 m 227 87.04 (75.89 ~ 95.10) Bt 68.9 6.43 0.04
H5MA 1 74 64 86.49 (86.15 ~ 86.82) NA NA NA NA
w6/ 2 189 162 85.56 (80.23 ~ 90.18) [fl5E 4717 1.91 0.167
WM 2 278 185 79.10 (21.32 ~ 98.02) Liigi]h 99.0 100.66 <0.001
W8 2 177 146 86.29 (69.48 ~ 97.03) Liigi]H 81.0 5.5 0.022
PR 4 187 154 84.13 (59.01 ~ 98.44) Liigi]H 93.2 4387 <0.001
10 A 3 547 400 76.10 (39.59 ~ 98.30) Liigi]H 98.8 165.04 <0.001
1A 1 433 346 7991 (79.83 ~ 79.99) NA NA NA NA
124 2 354 270 73.63 (5031 ~ 9145) RiAL 88.0 19.69 <0.001
x®3 SARS-CoV-2 R MHIK 1gG AR T AN ER
o . . PR St Pearson )7
ALSEN B (n) MR (e) % (95%Cl)
o (95%C1) ] F(%) Pl 7 P
Wil " ELISA 149 131 85.63 (63.49 ~ 97.82) 87.2 0.005
" 17.47 <0.001
Hy 883 633 76.61 (63.64 ~ 87.44) 93.0 <0.001
Wl # ELISA 371 357 97.88 (90.44 ~ 99.95) 87.1 0.005
R 5.02 0.022
Hg® 209 192 91.45 (86.84 ~ 95.14) 116 0.287
WIABL®  RBD 69 41 63.30 (42.14 ~ 82.03) 50.0 0.157
39.57 <0.001
SIN 118 113 95.37 (89.20 ~ 99.03) 46 0.187
. #1 9 SARS-CoV-2 JEYLJS 55 1 4~ Kl RBD F BOmEST, #2 ) SARS-CoV-2 BYL 4 2 A~ Kl RBD FBEAY#FSE, #3 N SARS-
CoV-2 JEYLJ54 9 1 ELISA A IIFSE, #4 i QD-LFIA+MCLIA+CLIA , #5 >4 QD-LFIA+MCLIA,

2.5 SARS-CoV-2 B # )5 % 1 /~ A SARS-CoV-2 %F
FHEFAR 1gG Ak RN LAk R AR LA
20 KRR 1 AN 10 R SCER TR =1 T, RIS, B AR
S AT FESMER A, Egger 158 S AN & e lwfar, 22
FHGGFE X (=185, P=0.101) .
3 iFig
COVID-19 KyiAT25 NMTA ok T H KI %K
M. HETHIE, X SARS-CoV-2 IIEURHLE . WiAT
S FRE AR A B T AR KAk g . SARS-CoV-2
i Hfi) 98 85 Y A2 R 25 45 1% (receptor-binding
domain, RBD) 5 H L2 A 1145 B ok K i4 0l 2
(‘angiotensin-converting enzyme 2, ACE2) %% &
JRYLHLA P22 HLART SARS-CoV-2 1E H 5y 2 I,
A B SARS-CoV-2 i 5 M Bt 14 IgA, 1gM #1 1gG,
FRARTEE A AR, 38 I M B0 28 11 B 221 40
IgA Fl IgM PUIARAE YL (1 L1 7 A5 I BE T (B 4R 14
Wb, 1gG —BIE T 1gM A, IR b & g
B ORRE, KBRS, AT BRI AT
B EE RN ME. KZE COVID-19 fisk 55 1 {4

MIPLIR S SARS-CoV-2 MR, 11755 I HTIA N
KIHE )12 5 SARS-CoV-2 i Sl ), Hefhyis
B2 R SR 1gG RHUAE G Ve,

R E B A SE IR AR T i Z iR R .
I, T % COVID-19 & #% SARS-CoV-2 55 4T
1R 1gG 114 AT 435 252 s ] 42 oo v EL A 3 R A I R

Funnel plot with pseudo 95% confidence limits

o [ 7|\
:-g_uo). ) ////. .. \.\\\\
“5 /// \\\\ L ]
(D: A // \\\ ° o.
w // \\
2 I ,// | . | | \\‘ ° |
1.8 2 22 24 2.6
tpda
B2 51418 SARS-CoV-2 R MEHK 1gG PREZRMN
Xk RIBHFER
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J& G SARS-CoV-2 [ 55 1 J&, #7035 3
SARS-CoV-2 F5 St MBI 1gG i i 24 b P20,
B AR HERS B 2 A 1eG, 24 H L 6
A3 H 1gG B R o 1 [ el Re 2R B8
()" S PR 25 B AE e IR B ( SARS-CoV ) JEk
Y52 R[E, SARS-CoV FESMEHUA 1gG P RAE
55 1A H K 100%, FERpsefaemt Kk 16 4~ H 24,
FE AP ik P 43H SARS-CoV-2 J&RIL 5 HEE 14 .
EI3ANHLH 6 A M 124 A AT SARS-
CoV-2 Fr ek 1gG, HEA PRGN, REid
fZ ] F8E B —4F, BEEIFIRIHERS, SARS-CoV-2 4F
SRR 1gG FHMR 2 TR, FREESHEE
F e SARS-CoV-2 I} (AR & A ™ B AR A ¢,
LA NIRRT AR R PR T R e B
AAFFELE 5 B~ SARS-CoV-2 JE&UL 1 4R 5 2 5UHE
FAB AT HY SARS-CoV-2 Fr 3 Ediik 1gG, 5 E4h
ifF g 52 ZE AL, AR R T 2 SARS-CoV-2
FEMEDUAR 1eG 162 KR £ COVID-19 FE&E
FAZ UG, {HIMYE SARS-CoV-2 H 5 tEHiik
1gG PH5 SARS-CoV-2 FRI B KU FEAIGA 56 P71,
. SARS-CoV-2 L #E AL A T, ML A4 fe 3% K
RS B T4 SARS-CoV-2, &A% SRR YL & A=
R RTRL, FREEMESETE COVID-19 HEE # SARS-
CoV-2 F¢ SPEPUIA 1gG B IRA 2L, BEAb,
HepE PV R B,  SARS-CoV-2 J&IL 5 /b B4
KK fE 4 SARS-CoV-2 F M4k 1gG, W figS
ARG e B R 22 A K

HAl, SARS-CoV Fr ik 1gG I iF il
FE R TR E . RBD E MK E AN
BRI AN TR ARSI - B AN [ AT e St 75 4
WSR2 — o A Tk B0 FAS 5] 46
F BB A PR AR R AU AR BRI 22 5,
i) 1gG K I BRI, SEPHTERAY 225 . SARS-
CoV-2 JRYLF P EARE A, 1gG Fik RAFAE
—E 25 PP RS 1eG PR TR R A A 22
o WA, B H 1gG KA R RS, Wl EE
SEHM R 225, AR5 TR FEE R Egger 12:
SE R RTI A WL F Ay, WFFEas R v &

AR GEAFAHE— R BRI BR A . O A SRR i
A RSSO, SR RE AR R s QA
ASCHRIFFE I [, Y9E—E AN, TR 2Kt
) 4 35 45 S DL T % SARS-CoV-2 4 et diiAk 1gG
PR KA Zh AR 1k ORI 5 vk AR | BEAN G
— 5 @RI FE N G e BEOAF S | 50 7™ T R B 0k
TP 28I5E, ok T I ATRIARIE | AS[R) 90 i i )
IgG FAPER R H AL

28 b, AWM T COVID-19 A #% SARS-

CoV-2 & %t J5 12 4 F N SARS-CoV-2 #¢ 5 4 4t

A 1gG FIPER R S 57281k, RZEURYG# SARS-

CoV-2 5 ME P K 1gG Al Fl &2 2= —4F, X T fi#

SARS-CoV-2 $§ S PP 1gG LI 27 A7 AL i 4%

TRt —E S HME . hTZADTTE R

Fiie . BPRZERRE], FARMFRA R MG R 25

Frik . FFEEERESE T ASIE .
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