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[ Abstract] Objective To investigate the impact of vitamin D deficiency on the risk of osteoporosis

in middle-aged and elderly individuals after severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
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infection. Methods Total of 388 middle-aged and elderly patients aged = 55 years old previously infected
with SARS-CoV-2 in the surrounding communities of Beijing Ditan Hospital, Capital Medical University
from December 1st 2019 to August 31st 2024 were selected, who were divided into 25-OH-VD = 20 ng/ml group
(182 cases) and 25-OH-VD < 20 ng/ml group (206 cases) according to 25-OH-VD sufficiency or deficiency.
The general data, bone and vertebral bone structure, and SARS-CoV-2 infection related indicators of the
two groups were compared, respectively. The factors affecting osteoporosis in middle-aged and elderly
people aged 55 years old and over after SARS-CoV-2 infection were analyzed by Logistic regression
analysis. Results Gender of patients between 25-OH-VD = 20 ng/ml and 25-OH-VD < 20 ng/ml group was
significantly different (y*=29.85, P < 0.001). Patients in 25-OH-VD < 20 ng/ml group had significantly lower
levels of red blood cells (RBC), hemoglobin (HGB), hematocrit (HCT), white blood cells (WBC), eosinophil
count (EO#), mean corpuscular hemoglobin concentration (MCHC), prealbumin (PAB), creatinine (CREA) and uric
acid (URCA) compared with those of 25-OH-VD = 20 ng/ml group (all P < 0.05); but phosphate ions (PHOS),
aspartate aminotransferase (AST), alkaline phosphatase (ALP), total bile acids (TBA), parathyroid hormone (PTH),
triiodothyronine (T3) and tetraiodothyronine (T4) were significantly higher than those of 25-OH-VD = 20 ng/ml
group (all P <0.05). T values of the left hip, right hip and lumbar spine of patients in 25-OH-VD < 20 ng/ml group
were significantly lower than those of 25-OH-VD = 20 ng/ml group, with significant differences (Z =—4.45, P <
0.001; Z=—4.84, P <0.001; Z=—3.03, P = 0.002). The incidence of fractures, thoracic hyperplasia, osteoporosis
and FRAX® predicted 10-year osteoporosis of patients in 25-OH-VD < 20 ng/ml group were significantly
higher than those of 25-OH-VD = 20 ng/ml group, but the rate of thoracic degeneration was significantly
lower than that of 25-OH-VD = 20 ng/ml group, with significant differences (all P < 0.05). The number of
typical symptoms of corona virus disease 2019 (COVID-19) of patients in 25-OH-VD < 20 ng/ml group was
significantly higher than that of 25-OH-VD = 20 ng/ml group, with significant difference (y’= 9.89, P =
0.007). Multivariate Logistic regression analysis showed that patient gender (OR = 3.13, 95%CI: 1.17-8.37,
P =0.023), number of typical symptoms of COVID-19 (4-9: OR = 1.72, 95%CI: 1.01-2.96, P = 0.049; = 10:
OR =5.90, 95%CI: 2.98-11.69, P < 0.001), ALP (OR = 1.02, 95%CI: 1.01-1.03, P < 0.001), CREA (OR =0.97,
95%CI: 0.95-0.99, P = 0.041), CD3" T% (OR = 0.96, 95%CI: 0.93-0.99, P = 0.044) and 25-OH-VD (OR = 0.96,
95%CI: 0.93-0.99, P = 0.048) were all independent influencing factors for osteoporosis. Conclusions After
SARS-CoV-2 infection, middle-aged and elderly people with vitamin D deficiency are more likely to develop
osteoporosis. Attention should be paid to middle-aged and elderly women, nutritional status, immune
indicators and 25-OH-VD in the prevention and control of osteoporosis.

[ Key words] Osteoporosis; Vitamin D; Middle-aged and elderly people; Severe acute respiratory
syndrome coronavirus 2; Corona virus disease 2019
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F 1 25-OH-VD = 20 ng/ml ZLF1<< 20 ng/ml 20 COVID-19 2 4E B 3% — i %2 k)

it 25-OH-VD = 20 ng/ml 25-OH-VD < 20 ng/ml

Hte (388%1) 1826 (20681 S & P
PES [ (%) ] 7=29.85" < 0.001
U 145 (37.37) 94 (51.65) 51 (24.76)
5'q 243 (62.63) 88 (48.35) 155 (75.24)
R B (%) ] 7=3.08 0.678
55~60% 221 (56.96) 102 (56.04) 119 (57.77)
61~70% 99 (25.52) 50 (27.47) 49 (23.79)
>71% 68 (17.53) 30 (16.48) 38 (18.45)
W (5] (%) ] 2 =0.90° 0.079
% 297 (76.55) 132 (72.53) 165 (80.10)
& 91 (23.45) 50 (27.47) 41 (19.90)
P [ (%) ] r=1.04 0.342
H 263 (67.78) 119 (65.38) 144 (69.90)
7 125 (32.22) 63 (34.62) 62 (30.10)
Bl PRI (B (%) ] 7=0.09* 0.307
% 301 (77.58) 137 (75.27) 164 (79.61)
2 87 (22.42) 45 (24.73) 42 (20.39)
S0 [ (%) ] =025 0.763
H 339 (87.37) 160 (87.91) 179 (86.89)
2 49 (12.63) 22 (12.09) 27 (13.11D)
wLE [ (%) ] 7=0.78" 0.617
& 229 (59.02) 105 (57.69) 124 (60.19)
2 159 (40.98) 77 (4231) 82 (39.81)
RBC (x+s, x10%/L) 4.64+0.44 472+ 0.44 4.57+043 1=338 < 0.001
HGB (x+s, g/L) 141.69 + 13.34 144.16 + 13.78 139.51 +12.57 (=347 < 0.001
HCT (x*s, %) 42.51+3.70 43.12+3.74 41.98 +3.59 1=3.06 0.002
WBC (x%s, x10°L) 5.94 (5.02, 7.09) 6.08 (5.24, 7.23) 5.74 (4.86, 6.79) Z=—231 0.021
MO# [M (P, Py5) , x 10°/L] 0.33 (0.26, 0.41) 0.34 (0.27, 0.43) 0.32 (0.25, 0.39) Z=—197  0.049
EO# [M (P, Py) , x 10’/L] 0.10 (0.05, 0.16) 0.10 (0.06, 0.18) 0.09 (0.05, 0.14) Z=—207  0.038
MCHC [M (Py, Py , g/L] 333.00 (326.00, 340.00) 334.00 (328.00, 340.00)  332.00 (325.00, 339.00)  Z=—224  0.025
PAB (x£s, mg/L) 257.22 +55.02 267.56 + 53.62 248.09 = 54.74 t=353 < 0.001
PHOS (x+s, mmol/L) 1.09£0.16 1.07+0.15 1.10£0.16 t=—220  0.029
T4 [M (Py, Ps) , pg/di] 8.14 (7.27, 9.05) 8.03 (7.20, 8.95) 8.29 (7.40, 9.17) Z=—221 0.027
T3 [M (Py, P,) , ng/ml] 1.02 €0.93, 1.14) 0.99 (0.90, 1.10) 1.04 (0.96, 1.16) Z=—3.08  0.002
AST [M (Py, P, , U/L] 19.20 (1630, 23.50) 18.85 (16.22, 22.35) 20.20 (16.40, 24.70) Z=—207  0.038
ALP [M (Py, Py) , U/L] 87.45 (75.10, 101.35) 82.40 (71.90, 95.85) 91.28 (78.30, 109.00) Z=—401 < 0.001
TBA[M (P, Py) » pmol/L] 2.20 (1.40, 3.60) 2.10 (1.30, 2.77) 2.30 (1.52, 4.30) Z=—268  0.007
CREA [M (P, P,) , umol/L] 63.50 (55.68, 73.05) 66.20 (58.62, 77.47) 61.40 (53.05, 69.40) Z=—4.01 < 0.001

URCA [M (Pys, P;5) , pmol/L] 301.00 (252.00, 355.50) 314.50 (269.50, 377.00) 287.50 (240.25, 334.75) Z=—4.19 < 0.001

CD3" T% (x+s) 66.62 £8.92 65.66+9.21 67.48 + 8.58 t=—201  0.045
CD8' T% (x+s) 24.54+7.57 2433 £7.47 2472 +7.67 t=—0.51  0.608
PTH [M (P, Psy) , pg/ml] 46.00 (36.35, 60.10) 4430 (33.18, 56.20) 48.30 (38.30, 62.70) Z=—290  0.004

#: % Pearson K7 K%, RBC: ZL40M, HGB: M4, HCT: ZL40f/ER, WBC: A4, MO#: HAZAIMLITE; EO# WERRIMERI4NMTEL,
MCHC: ZL40/f- ML EARE, PAB: A&, PHOS: B+, T4: DUBVFRIREERE, T3: =MUFIRIREER, AST: RITAHMREHE
oW, ALP: BVERERRAY, TBA: SHVTER, CREA: IWLEF, URCA: JREZ, CD3' T%: CD3' TiHkE4MLLE], CD8 T%: CD8" T k4L,
PTH: HUIRSH IR
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# 2 25-OH-VD = 20 ng/ml 411 << 20 ng/ml 41 COVID-19 H & 4E 841 o 5 ME A B 5 45 44
A - A > - A

DXAMETIH [M (P, P, , Glem’]
Vi) —1.10 (—1.80, —0.50)  —0.80 (—1.44, —0.32) —1.30 (—2.00, —0.70)  Z=—4.45 < 0.001
Fif —1.10 (—1.70, —0.50)  —0.80 (—1.40, —0.30) —1.40 (—2.00, —0.70)  Z=—4.84 < 0.001
A —1.40 (—2.20, —0.30)  —1.00 (—2.00, —0.23) —1.50 (—2.40, —0.50)  Z=—3.03  0.002

BB (%) ] =454 0.033
% 373 (96.13) 179 (98.35) 194 (94.17)
P 15 (3.87) 3 (1.65) 12 (5.83)

FHERAT AR [ (%) ] r=162" 0203
& 54 (13.92) 21 (11.54) 33 (16.02)
R 334 (86.08) 161 (88.46) 173 (83.98)

FAE it FEARAE [ (%) ] =003 0861
i 368 (94.85) 173 (95.05) 195 (94.66)
= 20 (5.15) 9 (4.95) 11 (534

FHMESE A (1] (%) ] =058 0.445
& 378 (97.42) 179 (98.35) 199 (96.60)
2 10 (2.58) 3 (1.65) 7 (3.40)

JRAMEIRATYERS [ (%) ] 1=492" 0027
% 124 (31.96) 48 (26.37) 76 (36.89)
2 264 (68.04) 134 (73.63) 130 (63.11)

JHERLI A (] (%) ] 7=096" 0326
& 371 (95.62) 176 (96.70) 195 (94.66)
2 17 (4.38) 6 (3.30) 11 (5.34)

WHEREAE (1] (%) ] 1=6.04 0014
i 329 (84.79) 163 (89.56) 166 (80.58)
2 59 (15.21) 19 (10.44) 40 (19.42)

JEAEIRAT MRS (81 (%) ] 27=091" 0340
i 24 (6.19) 9 (4.95) 15 (7.28)
2 364 (93.81) 173 (95.05) 191 (92.72)

JEAE IR A (1] (%) ] =245 0117
i 334 (86.08) 162 (89.01) 172 (83.50)
2 54 (13.92) 20 (10.99) 34 (16.50)

JEMEM S (8] (%) ] 7=101" 0.314
i 359 (92.53) 171 (93.96) 188 (91.26)
2 29 (7.47) 11 (6.04) 18 (8.74)

B (%) ] 2=19.09" < 0.001
EH 71 (18.30) 42 (23.08) 29 (14.08)
Wb 214 (55.15) 110 (60.44) 104 (50.49)
B 103 (26.55) 30 (16.48) 73 (35.44)

OSTA [l (%) ] -t 0.592
>—1 176 (72.43) 66 (75.00) 110 (70.97)
—4~—1 61 (25.10) 21 (23.86) 40 (25.81)
<—4 6 (2.47) 1 (1.14) 5(3.23)

FRAX®[M (P, Pi5) , %] 3.50 (2.70, 4.80) 3.40 (2.60, 4.70) 3.80 (2.85, 4.88) Z=—2.14  0.032

VE: *: Pearson R7AGHY, Fisher’ s #ilIME=RI%:

95%CI: 000~092, P=0043) . MCHC (OR=0.97,
95%CI: 0.94~0.99. P=0.003) . PAB (OR=0.99,
95%CI: 0.99~0.99. P=0.019) . CREA (OR =
095, 95%CI: 094~097. P <<0.001) . URCA (OR=
0.99. 95%CI: 0.99~0.99. P=0.001) F125-OH-VD7K

F- (OR =094, 95%CI: 0.91~0.97. P < 0.001) 3
N= 55% SARS-CoV-2J& s Ji HH =245 N\ B R B FARE R
R, MALPRNERKIEZ (OR=1.02, 95%CI:

101~103, P<0001) , ZRHHEST

2,
x5

X WA

2. ZA K Logistic[a| 953 #r: P£5]. COVID-194t
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# 3 25-OH-VD = 20 ng/ml ZLF1< 20 ng/ml 1 COVID-19 Hr3Z4E 3% SARS-CoV-2 LA 4847 [ 4] (%) ]

it 25-OH-VD = 20 ng/ml 25-OH-VD < 20 ng/ml

it (388%1) (1824 (20661 1 P
ARG 3.49 0.062

& 272 (70.10) 136 (74.73) 136 (66.02)

2 116 (29.90) 46 (25.27) 70 (33.98)
COVID-19 $ LIl PRAEAR 9.89 0.007

0~ 37 148 (38.14) 84 (46.15) 64 (31.07)

4~9F 185 (47.68) 78 (42.86) 107 (51.94)

= 10 55 (14.18) 20 (10.99) 35 (16.99)
WA NI (8] 1.82 0.402

0~9/4H 90 (23.20) 46 (25.27) 44 (21.36)

10~18/H 144 (37.11) 70 (38.46) 74 (35.92)

= 191 A 154 (39.69) 66 (36.26) 88 (42.72)

VE: % Pearson 74
F4 ®W= 55 % COVID-19 H1EF N FGAA I BE % Logistic 34347

SR 2 plE S.EH VAIEN PiE OR{H 95%CI
51

5 1 Ref

% 1.79 0.32 5.59 < 0.001 5.97 3.19~11.17
COVID-19 70 if5 ARSRE IR

0~37 1 Ref

4~9F 0.54 0.28 1.97 0.049 1.72 1.01~2.96

= 10fh 1.78 0.35 5.09 < 0.001 5.90 2.98~11.69
RBC —0.98 0.28 —3.48 < 0.001 0.38 0.22~0.65
HGB —0.04 0.01 —4.23 < 0.001 0.96 0.94~0.98
HCT —0.12 0.03 —3.61 < 0.001 0.89 0.83~0.95
WBC —0.18 0.08 —2.30 0.022 0.84 0.72~0.97
MO# —1.85 0.98 —1.89 0.058 0.16 0.02~1.07
EO# —2.78 137 —2.02 0.043 0.06 0.00~0.92
MCHC —0.03 0.01 —2.92 0.003 0.97 0.94~0.99
PAB —0.01 0.00 —2.34 0.019 0.99 0.99~0.99
PHOS 0.75 0.74 1.01 0.311 2.12 0.50~9.09
T4 0.12 0.08 1.52 0.128 1.13 0.97~1.32
T3 0.38 0.57 0.66 0.510 1.46 0.48~4.44
AST 0.00 0.01 0.52 0.602 1.00 0.99~1.02
ALP 0.02 0.00 438 < 0.001 1.02 1.01~1.03
TBA 0.01 0.03 0.23 0.821 1.01 0.94~1.08
CREA —0.05 0.01 —4.66 < 0.001 0.95 0.94~0.97
URCA —0.01 0.00 —322 0.001 0.99 0.99~0.99
CD3" T% —0.00 0.01 —0.29 0.773 1.00 0.97~1.02
CD8 T% —0.00 0.02 —0.23 0.821 1.00 0.97~1.03
25-OH-VD —0.06 0.02 —4.02 < 0.001 0.94 0.91~0.97
PTH 0.01 0.01 1.61 0.106 1.01 1.00~1.02

7E: RBC: ZL40f1it%, HGB: M4, HCT: 4KER, WBC: [0, MO#: EWE4HIT4, EO#: WEER kL 40 g it%, MCHC:
PRI S PR EE, PAB: WM, PHOS: BT, T4: HIREERR, T3:. =M IREZRR, AST: RITAAMASLHLER, ALP: B
PERSRRME, TBA: MJHVEZ, CREA: HULEF, URCA: MJRER, CD3'T%: CD3' T #EZufutbfil, CD8 T%: CDS' T #kE4uMittl, 25-OH-VD:
25- B AR K D, PTH: HURSS IRz
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B RGER . ALP. CREA. CD3" T%#H125-OH-VD
¥IN= 555 COVID-19+H & 4F 4 1 B8 R AL i
BT R 2. S, M FREAAE &
I XU B = (OR = 3.13. 95%CI: 1.17~8.37. P=
0.023) . B0O~3FCOVID-19IGFRAER, = 105G
PRIEIR B 31 S0 B A i R85 XRS5 (OR = 3.31,
95%CI: 1.49~7.33. P=0.003) . ALPZ&=> 55%

COVID-19H Z4F B 3B OB AAE 0 BT S i [
% (OR=1.02. 95%CI: 1.01~1.03. P < 0.001) ;

CREA (OR=097. 95%CI: 0.95~099, P=0041) .

CD3 T% (OR=096. 95%CI: 0.93~099, P=0044)

M125-OH-VD (OR = 0.96. 95%CI: 093~099, P =
0.048) ¥ NSARS-CoV-2EKYLf5 = 558 HHE4F N & i i
FARE RIS AR R R, WAERS.

F5 FUM SARS-CoV-2 45 = 55 & B N E REFA 2 K FK Logistic [B1)4534f

AL S PplE S.EAH ZIE P8 OR{lL 95%CI
P

% 1 Ref

% 1.14 0.5 2.28 0.023 3.13 1.17~8.37
COVID-19 8 &Il ARAE TR

0~34 1.00 Ref

4~94 0.13 0.32 0.42 0.674 1.14 0.61~2.14

=104 1.20 0.41 2.95 0.003 3.31 1.49~7.33
RBC —1.00 0.74 —1.35 0.177 0.37 0.09~1.57
HGB 0.36 0.36 0.98 0.326 1.43 0.70~2.91
HCT —1.13 1.19 —0.95 0.341 0.32 0.03~3.32
WBC —0.12 0.12 —0.95 0.342 0.89 0.70~1.13
MO# 0.89 1.62 0.55 0.584 2.43 0.10~58.53
EO# —1.43 1.77 —0.81 0.42 0.24 0.01~7.73
MCHC —0.17 0.15 —1.10 0.27 0.85 0.63~1.14
PAB 0.00 0.00 1.05 0.293 1.00 1.00~1.01
PHOS —1.03 1.06 —0.97 0.331 0.36 0.05~2.84
T4 0.08 0.11 0.66 0.507 1.08 0.86~1.35
T3 —0.61 0.84 —0.73 0.468 0.54 0.11~2.81
AST —0.01 0.01 —0.50 0.62 0.99 0.97~1.02
ALP 0.02 0.01 3.43 < 0.001 1.02 1.01~1.03
TBA 0.02 0.05 0.41 0.685 1.02 0.93~1.12
CREA —0.03 0.01 —2.04 0.041 0.97 0.95~0.99
URCA 0.00 0.00 —0.30 0.764 1.00 1.00~1.00
CD3' T% —0.04 0.02 —2.01 0.044 0.96 0.93~0.99
CDS8' T% 0.04 0.02 1.66 0.096 1.04 0.99~1.08
25-OH-VD —0.04 0.02 —2.00 0.048 0.96 0.93~0.99
PTH 0.00 0.01 —0.42 0.675 1.00 0.98~1.01

#: RBC: ZL4HMITI#, HGB: MZLEMA, HCT: ZL4MMEFR,

WBC: H4ifs, MO#: EMEAHMIF4, EO#. WEERMEKI 414, MCHC:
PRI LT B FIREE, PAB: R [E, PHOS: %, T4: HIREEER, T3:

SRV IR AR, AST: RITXEREILELEE, ALP: §f

PR RREE, TBA: MH7VIEZ, CREA: IMALEF, URCA: IJRER, CD3 T%: CD3 T itk 4ufuttl, CD8 T%: CD8 T W= 4ifuttfil, 25-OH-VD:

25- $HEE D, PTH: HUR S Mg
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W

A RDERZ O ERYE R A TS F7 10,
Hrp A R 5 B, ARG RS E
WAMNRAT i s S EE W) &, fen 4k 2R D =
(vitamin D deficiency, VDD) ] 5 KUK A7 7E &
MR, IR, B, Rk
PR B AR R SR OB R . fESESR . T
LA Ko [ 4t 28 B A6 OB AR ER T i, LA AR Y
NoE R TR E S, M4ELERDIEN
FRASWATAZ O, HFRERDET, K
W, HGRBA R REESA, FATHRER
PERTR, PR 5 e T D AT P ANE B,
T H 'G5 B E R B IR G IR A 1) 2 A, H
Frgei 17 45 M35 25-OH- VDR Ji 8 3% AR5,
i, VBRI EE R . MR AR 4E
EEDRENERET RIEREER, 44 EHEREE K
TR TERSEL, 25- 44 RKD3E A R
TEIERRAR, X — A i R AL R IS T
YA KD AE A R, P ) 2 5 1 FEHL
P SIE R - A - R =R HAER, Rk R
ASETAE T PR R DG Lo AR, Rl AR
P R B STt 22 S ) 7 M U SRS

KR LR TR, COVID-195ERE E B L 3
AR ZDEZ MR AR B ETE, R =D
P AP e 5 COVID-19 S8 LR A2 . JEEARfL
HRK. ENHEERNRN TR, 44 RDE
A H AT PR RPUEAR Y, ATRE YRR
IR COVID-19f R B, 44 KD AL
PEPURSE AT RE, HE5RCDA" TN [ Th L 4
FERLZIMAL, AR (L HEB#R A fuik o m .
PR AL T4 DB Z RS, B8 SOIR 48 i Bl 24
Rl ] B T B0 B PR 2 R R, gk I 55y
SEME R N R B3GR . (ERRE RS 71, 4E4
R DI T TollFE 524445 538 B, ##1#% [Fl1«B
(nuclear factor kappa-B, NF-xB) 4512 % 41 iy
T E 40/ %6 (interleukin-6, 1L-6) . fiR
HEIR T-0 (tumor necrosis factor-a, TNF-o) %%
U0, EECOVID-19 58 3 H WL “ 41l i IR 7 R
#7 544 XD = FE IR ML R GEAEAEAH S
PEo ZNWSEIGUESE, 4EAR K DER = nl 3 BN
22 W B S RE S N5 FEE 3 3 ~ S5, RS
WRYEE N 5L, 44 KD Z 5 M Kok KL L

2 (angiotensin-converting enzyme 2, ACE2) 21k
15 FRAAAE RIS, IX AT e IISARS-CoV-2 [ #E 4 iy
BB, JRIFEE SRR, fERDREHER
J g AR A 48 F) XU B AR 40% ~ 50% 77, bk, 4
ERDAE R- SRR R RGN RTERM, IR
R 5 & B K R 4T B TR

Ml R M RGAMESTTHar (20220 )
AR PR E R = 658 N, B R R
HN32%, TR RIS, B B R 2 IR
Thim. AR, MHl. COVID-19/=HE
[E. BFRRAE. WA . RE TR RI4EE ED
XoF BB AA R R S AR B . 4EAE RDE
{ESARS-CoV-2J& G J& B [T i R F AT 285 A
TILA: OB E: BFRREAE. 4E4KD
ik = 5 20 T A (IR SR ) T B, T S i
A AR 25 BE R 4ERE . @4E4E R D5 SARS-CoV-2
YA, s DHI SR R ThRE, BRI G
PERLERe ST, WG JE SORE I, A2 i
. O4EA RDE = 2 FARRCE 4i M vE T, 3
A A MG 1 AT TS R 2k

NBEMKSARS-CoV-2 4L J5 4t 4= EDEk = A\ B
B BRAA AR, AR T it O4EA4: R Dk
T HREETHE AN LR KD (O RZEE KD3) Sk
BRSO AN B . @ B BTCOVID-19E2 40 A
WRUE R B, N ERhE 43N - ANE S, ddik e
JEHR SR A KD A . OB E: WinE
SYEERDEY) itk EEASRAES) 1R
N, FIRHET LSRN . @OX T AR (i
L. hEEN BRGEREECOVID-19/5 4E4:
FDERZH) , P AT B R, SR
AT TR AL o

Zx b, SARS-CoV-2/& 454 E RDER = A
R RGRS, XRG4 HDE TR
JBE o 1 B A LA K COVID- 195} 44 K DK Al
HE R 2 R V)M G . li R R A 4E AR
EZDHLZ . AEANFEYEERD. SOEATE T A
WS B R, T SRR R B A R, N
SARS-CoV-2/# % fi N B (e PR L IR B

&2 £ X M
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and the risk of post-COVID-19 multisystem sequelae, hospitalization,
and death[J]. Nat Commun,2024,15(1):6363.
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