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[(FE] B A0 —FRARBEFRRS B ERE BN 26 (COVID-19) Fe /™ T 72 B 22 7] 2 15 77 76 38 A ¢
P, Jitk 7£ EMBASE, PUBMED, Web of Science SF44 1 _F TR R A SCHR, nB4%k2s (WMD) . HfELE
(OR) KIL 95%nIf5IXM] (CD YERGIFRnifE. &5 LA 36 FsCwk, 3% 6359 fil COVID-19 3% . it
P ZH A JE I B A0 B (WMD=-0.37 x 10%L, 95%CI (-0.42 x 10°L, -0.31 x 10%L), P<0.001], CD4°*T 4iiJff1
HEWMD=-215.33 x 109L, 95%CI (-301.80 x 10%L, —128.86 x 109L) , P< 0.001]. CD8*T 4114k [WMD=-118.
89 x 1091, 95%CI (~177.17 x 10%L, —-60.61 x 10%L) , P< 0.001 158K THEREL . W& IR0 240 M 3 507E P 4 ) 1
ZR G FEL (P=0.07) . 5 Mk E 4555 9% A% 8 858 COVID-19 1Y fi K B % [OR=3.67, 95%ClI
(230, 5.88), P<0.001], JlE ™ HH I ML C— SN FI[WMD=48.56 mg/L, 95%Cl (37.63 mg/L, 59.49 mg/L) ,
P<0.001]. 4% -6[WMD=13.80 pg/mL, 95%CI (7.61 pg/mL, 20.00 pg/mL), P<0.001]. 4% —10[WMD=2.12
pg/mL, 95%CI (1.96pg/mL, 2.27pg/mL), P<0.0011E & TR, 45 SME Mk 4ipit4. CD4*. CD8'T
M. C- FUWE . FINER -6. FANE -10 K5 COVID-19 Epm R EA L,
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Correlation between Immunity-related Indicators and the
Severity of Covid-19: A Meta-analysis

MA Li-hua, CHENG Yu-qi, WANG Xiang—-yu, YANG Yi—fan, LIAO Li, XU Jian
(Dept. of Rheumatology, The Ist Affiliated Hospital of Kunming Medical University, Kunming Yunnan
650032, China)

[ Abstract] Objective To analyze whether there is a strong association between a range of immune indicators
and severity of COVID-19. Methods Literatures were searched comprehensively in Embase, PubMed, Web of
Science and other databases. Weighted mean difference (WMD) , odds ratio  (OR) and 95% confidence interval
(CI) were used as the combined effect value. Results A total of 36 studies were included, including 6,359
patients with COVID-19. Peripheral blood lymphocyte, CD4* and CD8* cell counts in severe group were
significantly lower than that of the mild group (WMD=-0.37 x 10°/L,, 95%CI: -0.42 to -0.31 x 10%L, P<0.001;
WMD=-215.33 x 109L, 95%CI: -301.80 to —128.86 x 10%L, P<0.001; WMD=-118.89 x 10%L, 95%CI: -177.
17 to =60.61 x 10%L, P < 0.001; respectively) , while there was no significant difference in eosinophil count
between the two groups (P = 0.07). A lowered lymphocyte count was determined to be a risk factor for severe
COVID-19 (OR=3.67, 95%CI: 2.30 to 5.88, P < 0.001) . The C-reactive protein (CRP) , Interleukin—-6
(IL-6) and Interleukin-10 (IL-10) levels in the patients in severe group were significantly higher than that of
mild group (WMD=48.56 mg/L., 95%ClI: 37.63 to 59.49 mg/L.,, P< 0.001; WMD=13.80 pg/mL, 95%ClI: 7.61 to
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20.00 pg/mL, P < 0.001; WMD=2.12 pg/mlL,

95% CI: 1.96 to 2.27 pg/mL,

P < 0.001; respectively)

Conclusion Peripheral blood lymphocyte count, CD4+, CD8+T cell count, C-reactive protein, interleukin—6,

and interleukin—10 levels were associated with COVID-19 severity.

[Key words] COVID-19; Immunity—related indicator; Disease severity; Meta—analysis

R eI BRI R (coronavirus disease 2019,
COVID-19) 2 h B B R H 55  (SARS-CoV-2)
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Prospective ~ Register  of  Systematic
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HAHEME L COVID-19 H T B A A4 AR
MR Z o X FHABSL = I8n, e &iEs:
PEAS R, HAEFTAN AR5 B sz AR ], IR
Ik £ AL 3 20 2% (weighted mean difference,
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PEAT A2 AR PEIE T BAF 16 R4 T A L R 5T
A5 e I R I E AL A, 1
LT M AR EER 74k 1 T AR 4 56 [ i )24
22 e AL DX SRAFYE Bl 4 A 48 ma B A 1 1 7 R
FEAY . 9 TURFFT 5 bk B2 40 B BRI i SR T
Eﬁ?ﬁlﬂﬂg?l}ﬁ (11 X]OQ/L) [4,6,8,23,27,28,32,37,38]0 4
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FEKHE SUHAR T 0.8 x 10712, HA I8 Ho A
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7EI9pzE (R 1), FH GRS,

Records identified through database
searching
(n=597)

(n=226)

Records after the exclusion
(=371)

Records excluded according to the
titles and abstracts (48 reviews, 19
case reports, 219 unrelated studies,
and 44 studies without qualified
grouping).
(n=330)

Full-text articles assessed for
cligibility (n=41)

Records excluded for unqualified
data after reading the full texts
(n=5)

Studies included in quantitative
synthesis (meta-analysis)
(n=36)
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R1 RAARHERHER T EFZREBITNER

WEoE Ay P n Fil () BlEn)]  EAERHN(%)  SCHETR a
Jin—jin Z¥ 2020 China 138 57 (25-87) 71 (50.7) 56 (40.58) 8
Bo Diao®?! 2020 China 499 NA NA 20 (4.00) 9
Barnaby™! 2020 Singapore 18 7 (31-73) 9 (50) 6 (33.33) 7
Chaolin H!™ 2020 China 41 9(41 58) 30 (73) 13 31.71) 9
Chuan Q7 2020 China 452 58 (47-67) 235 (52.0) 286 (63.27) 7
Dawei W™ 2020 China 138 6 (42-68) 75 (54.3) 36 (26.09) 8
Fei Zhou™ 2020 China 191 646 67) 119 (62) 54 (28.27) 7
GuoQing? 2020 China 91 50 (36.5-57) 37 (40.66) 9 (9.89) 8
Jing Liu!"™ 2020 China 40 48.7+13.9 15 (37.5) 13 (32.50) 8
Jingyuan!"! 2020 China 61 40 (1-86)* 31 (50.8) 17 (27.87) 7
Kunhua Li® 2020 China 83 455+12.3 44 (53.0) 25 (30.12) 7
Qiurong?! 2020 China 150 NA 102 (68) 68 (45.33) 7
Rong QuP® 2020 China 30 50.5 (36-65)* 16 (53) 3 (10.00) 8
Suxinl¥ 2020 China 135 47 (36-55) 72 (53.3) 40 (29.63) 7
W. Guan® 2020 China 1099 47 (35-58) 637 (58.1) 173 (15.74) 9
Xiaobo?! 2020 China 52 59.7+13.3 35 (67) 32 (61.54) 8
Yan Deng™ 2020 China 225 NA 124 (55.11) 109 (48.44) 8
Yu Huan?" 2020 China 50 NA 29 (58) 13 (26.00) 7
Zhongliang®! 2020 China 69 42 (35-62) 32 (46) 14 (20.29) 8
Chen Lei®™ 2020 China 29 56 (26-79)* 21 (72) 14 (48.28) 8
Liu Min® 2020 China 30 35+8 10 (33.3) 4(13.33) 7
TEJER 2020 China 54 542+17.1 30 (55.6) 9(16.67) 7
Sy 2020 China 150 5527 + 6.33 0( 3.3) 20 (13.30) 7
v 2020 China 91 41.59 +15.53 43 (47.25) 21 (23.08) 8
TR 2020 China 463 51 (43-60) 244 (52.7) 181 (39.09) 7
e 2020 China 799 44.73 £ 16 NA 75 (9.39) 7
fh/ A 2020 China 62 51.8+13.5 40 (64.5) 11 (17.74) 7
Al Ay 2020 China 189 46.5+16.6 91 (48.1) 36 (19.05) 8
iﬁ*”” 2020 China 223 46.5 +16.1 105 (47.1) 31 (13.90) 8
AE 2020 China 89 53+16.9 41 (46.1) 31 (34.83) 7
H %Jj%“‘“ 2020 China 143 4513 £1.04 73 (51.05) 36 (25.17) 8
EPN 2020 China 49 42.9 (18-78)* 33 (67.3) 9(18.37) 8
SRy 2002 China 101 479+ 18.1 34 (33.67) 34 (33.66) 8
AL 2020 China 66 NA 29 (43.9) 13 (19.70) 8
2Pl 2020 China 80 478 +19.5 40 (50) 17 (21.25) 7
A A] 2020 China 56 48 +13.5 29 (51.8) 18 (32.14) 7

a: Neweastle Ottawa 5385 NA: JGiEakfs; *. WOis (&) ; FRFm P as (WafiaiE) s 350 « prifE o
Hhhig (&) .

2.3 HEHITEE Meta D ITER BRI T A FHE M. Meta 23 BT 45 5 B ™ B 41 1Y
7E 36 WA AR 28 Wibtsy (s 4 kAR RO BAR TR E4 (WMD=-0.37 x
352 AR LB TR B A AR S 2 A Ak 10%L, 95%CI: (-0.42 x 10%L, -0.31 x 10%L) ,
JE I E A RO 22 5. OSSR <0.001) (K 2A) o USRS 2 0% & 45 1
HARE (P=75.2%; P<0.001), SGEFRPLZY  @rldE (8 20) . Jw3FE (B 2B) Fl Egger K Ii A
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RIAEAT R Ly (1=-125, P=022), RN
A A 43 AL BRUE , BN ABOBIESE 20 R DUAS R4 (p
FEHERI4L, 1CU 4, FET- S rdimqha]) v r
WL M o WAL B 48 5 S8 7R AE = A7 5 bk B 41
Jo i85 AR T A (WMD=-0.404 x 10%L, 95%
Cl: (-0.57 x 10%L,-0.239 x 10%L,P < 0.001), {H

&, ICU B ML 1ICU B Z a] itk 4n i 4%,
ZRISH¥E X (WMD=-0.287 x 10%L, 95%CI:
[(~0.575 x 10%L, 0.001 x 10%L) , P=0.051], {#if
VA R AR B T HUB BT Meta 811443
Mrvas LI git2=m X (4518 P=020, P=
0.06) .

A B Funnel piot with pseudo 95% confidence limits
o
Sudy % AN
0 WMD (95%C1)  Weight RN
A A
Jinjn Zhang (2020) —— -0.13(-027.001) 470 - . s » 'y
Suxh Wan1 (2020) —.— -0.40 (-0.55, -025) 445 £y -
W. Guan (2020) |- -027 (0.32, 021) 609 _ F i A
Chaolin Huang (2020) —— 047 (0.76.-0.1T) 246 Q. ,/ . \\
Qisrong Ruan (2020) —_— -0.82(1.29,0.35) 126 H / \
Bamaby Edward Young (2020) 000(-083,083) 047 ] ¥ . N\
Xasobo Yang (2020} —_— -0.12 (0.34.010) 342 . / N\
Fel Zhou (2020) —— -0.50 (0.61.-0.39) 529 / \
Dawei Wang (2020) | ——— -0.17 (030, 0.03) 4.81 / * N\
Chuan Qin (2020) - -0.17 (025, 0.08) 572 / \
Zhonghang Wang (2020) —_— -0.54 (-0.83, 0.25) 248 - I \
Guo-Qing Gian (2020) —_— -043(-0.79,0.07) 188 / . .
Yan Deng (2020) —- -0.39 (-0.48.-0.30) 552 a5 1 5 1 5
Jingyuan Liu (2020) —_— -0.23 (-0.42, -0.04) 383 wuD
Kunhua Li (2020) — -0.50 (-0.68,-0.31) 394
Rong Qu (2020) — 0.15(:050,0.80) 0.74
LiDan (2020) — -0.49 (0.71.027) 334 1 s - st (e o)
a0 Kahu (2020) + -0.36 (-0.40, 0.31) 616 Syomeisnd
Xiong Jusn (2020) —_— -053(-0.70,-0.35) 4.13 C pgnnang v S |
Chen Lei (2020) —— -0.18(-0.44,0,08) 283 A,_:f'ﬂ o "
Cheng Kebin (2020) e -0.26 (-0.36, 0.16) 545 Barnity g‘g‘.':.',?. s i
Hou Keke (2020) —_— -0.16 (-0.42,0.10) 2.88 ¥ g Sl Y L
Yuan Jing (2020) —— -0.50 (0.66,-0.34) 427 & ""a:’mﬂﬁ | . |
B Yantei (2020) e 042 (0,66, 0.18) 305 CRRL E i
Xang Tianxn (2020) . 054 (-1.02,-0.06) 121 ‘W ' ofy |
Lu Zicng (2020) —_— -0.79 (-0.98, 0.60) 378 ' %l o |
Zhong Shachua (2020) —_— -051(-0.78,-0.23) 268 s [
Lis Min (2020) e -053(0.76, 0.30) 347 comtiin ||
Overall (1squared = 75.2%, p =0.000) ¢ -0.37 (0.42.-0.31) 10000 feo
i kg T

NOTE: Weights are ¥om random offects snatyss | . 1..,,:?;};’:;1“; s |

129 0 9 au o 2 an o=

2 HRBEIT I Meta D ITER
ABIEE LR, BIsE; CHUSRMEST .

2.4 HE AT EBEKA Meta ST &R

W5 Hed T 95 ™ B LRI M B 4 22 ] AN R i
R EL 2 T BRI 19 e AR 1 15 TSR 64T Meta
Oy Mo 4 Wk OB AN M T B R o B
COVID-19 1y f& B B % [ ( OR=3.67, 95% CI

(2.30, 5.88), P<0.001] (& 3). fsr:oHras s
FIZ A4 RFaE, BN FEA Egger KRIRHR/R
FIERFEME (1=2.89, P=0.01). Meta [F114%
T 1) 435 SR 3¢ WA A o 1T RE 2 9 1) 2 3 7 A R U
(P=0.03).

B Filed funnel plot with pseudo 95% confidence imits

Study % 2
D OR(95%CI)  Weight
Jinvjin Zhang (2020) e 190(083,438) 7.49 3
Chaolin Huang (2020) ———————  477(0.89,2557) 435 § .
Fei Zhou (2020) _— 885 (4.26,1837) 7.92
Jing Liu (2020) ———+————  485(1.08,21.76) 4.90
Kunhua Li (2020) —— 12,00 (3.21, 44.82) 5.53
Suxin Wan{ (2020) —p—p— 656 (2.72,15.78) 7.30 R
Yu-Huan Xu (2020) e 3.11(0.81,11.89) 544 s 3 i
Zhongliang Wang (2020) — e 776(191,3151) 524 AAAE R
Chen Wen (2020) —_— 0.77(0.19,323) 5.5 C R g Bty e i
Cheng Kebin (2020) — 122(084,1.78) 9.22 Fosichamaosd
Dai Zhihui (2020) e 1.61(1.00,2.60) 890 Fei Zvou (2020)
Li Dan (2020) A—————  11.00(3.25, 37.24) 5.90 Msgireisssd |
Xiso Kaihu (2020) e 166 (0.77,355) 7.80 St 202
Yuan Jing (2020) t—— 656 (292, 14.70) 7.60 s oned §
Zhao Cancan (2020) el g— 5.18(2.14,12.55) 7.27 o::::::m: A
Overall (I-squared = 76.9%, p = 0.000) <> 367(230,588)  100.00 O 2 2020
Li Dan (2020) |
NOTE: Weights are from random effects analysis 1 predepeed ’ % -
o 1 s — e

B3 BT R Meta SHTER
ABIREIFER; B TeshE; G UBE T
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2.5 EEFRMERIZARE, CD4 #1 CDS8*T ik B2 40 A it

1 Meta TR

LRI SR EAM L, E4 COVID-19
HBE BRI CD4* F CD8T Ik EL 40 At -4k B 3 [
& (43518 : WMD=-215.33 x 10%L,95% CI: (=301.
80 x 10%L,-128.86 x 109L), P < 0.001; WMD=-118.
89 x10%L,95% CI: (-177.17 x 10%L,-60.61 x
10%L),P < 0.001) (E4), M5Bk /5 F g & k52
B, &KL CDAT AIETTHEAY Meta 207 7,
WSR2k (P=0; P=0.51), RT0E
PR PE kAN M TE, ARWFIR S5 SRR 2 0] i 2=
SIgi e E L (WMD= -0.011 x 10%L, 95%CI:
(=0.023 x 10%L, -0.001 x 10%L) , P=0.07) ., #XTfi,

R A B Guoging 55 A M 58, W 45 3L A0 )2
(WMD=-0.006 x 10%L, 95%CI: (-0.011 x 10%L,
-0.001 x 10%L) , P=0.03).
2.6 CRP, IL-6 %1 I1L-10 7kFH) Meta HHréE R
AW 5T A R KB E AR E M CRP
(WMD=48.56 mg/L., 95%CI: (37.63 mg/L, 59.49
mg/L) , P < 0.001), IL-6 (WMD = 13.80 pg/mL,
95%CI: (7.61 pg/mL, 20.00 pg/mL), P < 0.001)
A IL-10 K ¢ (WMD = 2.12 pg/mL, 95% CI.
(1.96 pg/mL., 2.27 pg/mL), P<0.001) &3 Tk
JREH (K 4) . BURPE T A SRR X =T Meta
SIMTIEE RE AT RERY

B4 Meta HiTER
A: CDAT KB 4IMEHH%; B: CDST IKEAMEG €. C- WEAKE; D: HAE -6 KF; E. REERMERA0MIT5
F: ANE -10 K.

3 it

COVID-19 HEMATERAT, 25 E TIF
fh OGRS COVID-19 Bads ™ w32 1] (4
Kotk o AHJEE 28R RIMAH I 25 RAFAEA—3L
P Bk, ASCEAEMT— RIVRIEH IR S

COVID-19 % /™ B A2 Z [l 9 AH G, DA RE
UM R AR S o AN 5% 235 SR 26 B 7™ 5 4 A8 3 ik
LI . CD4* A CD8T kB2 40 it 1145 i 35 (K T
FEEEAL, TTEREER IR AN ALY Meta 23 AT H R
BRI LR . AN, Meta 53 Hr 45 2Rk 2
A1 1 H AR T/ S B COVID-19 R G R % .
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XFF AL R R e bR, B R Hras R E
SiE R E Y CRP, TL-6 Al IL-10 /K- i3 5 T3 9E
G

ERZHC KRB, COVID-19 BE
I EEL 50 3 A, T R S D APt B
2 X FH] SARS-CoV-2 7] BE 14 il ey RSB
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