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H 2019 %F 12 A, d™E 2R LES AR R 2 B (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) FEUWHr &R B /K 4 (coronavirus disease 2019, COVID-19,
DL 8 08T 76t I 28 ) JF 4f il Ay 52 B A Bk OCTE I AT W . AR Bt B A 4140 (World Health
Organization, WHO) A AHIEds, #ul3) 2023 422 H 10 H, ERCELH W 7. 5 {48255,
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Wt gk 2 5. N, TGRS 24T RN 2 BRSO WA, B CT BHR L
[Pl 4h 3R 5 COVID-19 Tilfi5 1) 6 R — PR R .
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COVID-19 H LAl #R Bl 32, {H SARS-CoV-2 i 5 Bk R M WP IR R GE4h, B R e, MLt
MEAL B, A WSEZANRGE . o, JoLUE NIRRT B = o 43 E AMIF 5T
fiath, B ERIAR T o #5221 COVID-19 5% Mg . —J7 1, fE COVID-19 JAT IR, R&Eg A& 5Kt
TP HEE K S 50 NBH ' RS A P k2, 0617 P S50 2E 2% D RIS BRI D, AT mi e s . eAh,
JEFB AIE K AL FEUA G E A EBAEL Z . AR IE K . BEEA RS EE n, #—20%
FUAER G ARG (body mass index, BMI) #4jn", iX&#f)E COVID-19 FAT LM S LA
WAl Be S UIAH O IR 25 (HAT G N COVID-19 B3 E WURFIE 58 i b T IR B AL, B LR
SRFIES COVID-19 ¢ RIEAG I

FH €& CT (quantitative computed tomography, QCT), T COVID-19 H& s CT “FH1KE
1%, B] SR AL H5 B % HE 1 %5 % (bone mineral density, BMD). H&# 5 FAEN; (subcutaneous
adipose tissue, SAT) THAH. WEIENIEN; (visceral adipose tissue, VAT) THAA. IEECEENT (total
adipose tissue, TAT) [HIF A #6JUURE T I AA S5 2 10 COVID-19 & H LR Gidabs, Mk P
FALBAR B LR G SIS RIS 10 Sk .

AW E LRI 6 COVID-19 F 2 N BE S Bt 148 J5 BV 10 B AR T o R fiE. CRL3E BMD. JIE
HRWIAEN D) BEAT 08T, KK COVID-19 MBI ARG %M, Hit—D o ARG K 23 8L COVID-19
AT IR R v URFAE ) 22 57 o

1 MRMREGE
1.1 HRIR

AT RN 24T 2020 4F 1 H &8 2021 4F 2 H AR, 76 1 #R PR 22 B E b nt ks 22 Be 4 B i)
528 1] COVID-19 Hiz i fol, FirAa e At iy 242 52 M XA I HL 3 28 e DR 00 2 AZ TR A DU Ay B o 44
ANARdE: 75 FIIN A NBEHTS 7 d A IS CT P EIER HAT B HhBE 14 & BB CT P4 9k
HeBArifE: @O FEAE I REHEAE AR ST el e @ FAAE M AR . MR TR L @ BRI AR K
WEN L @ B CT BUR R A . W ALLEE, W E R R RERE TR N D225 B
COVID-19 2975 A B CT ~F 4 54« e 2% M\ F3& 528 i) COVID-19 fiffi 2 53 ) B4 26 v i 3%t 33
BIFF - R AN HEbRAE I B

AHGTL T AR RE R A I 8 AL mUAC B B A B2 0y 2 it (2022-P2-216-01).

1.2 BB CTHEFE

AWFITA B CT PR A H A — & CT ¥4 (Bmotionl6, PI1¥) A4, MiHs CT ¥4k
QCT AR BE BP0 77 €0 T = R 120 em, 45 FL MK 120KV, B HU 130mA, JZ )5 1. Omm, 2 [A) K%
1.Omm, FOV 50cmx 50 cm, ArufEEEE,

1.3 BMD XEEERAERANE

Fr A5 Wi HE BMD J% 5 356 g 10 5 Hs DU 5 o AT 34 SR IR — QCT ¥ 4+ (QCT PRO, version 4.2,
Mindways Software, Inc.), QCT Jii#%X M Mindways Model 4 CT {A#E#HE4T. M QCT #4543 i
w1~ 12 (T1~T12) HERKRBUE %, $A7 mg/em’s I3 G I 0 5 )2 & £ 00 12~ % 1

(T12~L1) HEMRIBEZTH ", 20BN % 210 VAT SAT. TAT AR, A7 en'.
1.4 GHZESH

AWFRFRPES VR CPME £ i) RIR, e PETRER B E H o bR os . SR A R
FZELNME T Z 0N NBE. B B 14 5k Y7 BMD AR EBRE T 22 57 SR BSTFEA ¢ K15
FNR 7 46 56 6 L TR R B G 3 I e B o] L i A N T R A 21 2 1) I PR BB LR AIE 25 5. BA
P<0.05 Az HAG#E L.
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2 MIRGER
2.1 ABRl&R4FE

AWFFILAN 33 4] COVID-19 ¥, N IRRRAE. £FRe MUK IE K 1o ABFRALLEH
TR (47.1£15. 0%, R 22~72%, Hh B2 A, 5F66.7%; Lt 11 A, &
33.3%. P BMI K (25.5+3. Dkg/m’s

Fi 2020 4F 1 A4 2021 4F 2 H 8 1a T = B Rl NAUBE NBEREAT 1B M BT K

Table 1 Clinical characteristics, length of

ﬂﬂﬁﬁl&ﬁ?ﬁﬁﬁi’ )\ZH%’%“‘:F', aﬁﬁﬁ(}ﬁ,}zﬁ%%‘ hospital stay, and duration to follow—
2/\, |J_-T6. 1%: iféﬁ!‘ %ﬁ_ﬂ\ Eiﬂ%%@’gx 19 up of patients with COVID-19
4N, 73k 24.2%. 57.6% F112. 2%, KW TiH R
fo BB . N B KBS 10~48d, /Y 47.1+15.0
TRy (29.5+9.6)d. H B G T3k BB (%) 7 22 (66.7)
Ik (423. 0+ 53. 6)d. kS 11 (33.3)
B/ cm 169.0+7.9
2.2 ABR. WK 1 FEkEihE BEFIE e 7994134
AGFFNALEH A thbE. LRk 3 P 0T
AT A0 T1~T12 °F-3 BMD A [ 43 B oF AR 2 (6.1)
B BD VLA 20 ABE R TERBEY im0 e Sy
T1~T12 P33 BMD 4353 (165. 6 + 34. 6)mg/cm’y o 4021
(165.3 £ 35. 2)mg/cm’s  (165. 2 £ 35. 4)mg/cm’, fe R 0 (0.0
AR I B 2 e /d 90.549.6
Y MER] > b 1/3 B (T1~T4). + 1/3 B I 1)/ d 423.0+53. 6

Bt (T5~T18) &F 1/3 Bt (T9~T12), I 1/3 B

W HE N BE « HBE & LA BE U5 o130 BMD 43 2 (179.3 £33.6)mg/em’s (178.0+33. 1) mg/cm’s
(177.6+33.5)mg/cm’s " 1/3 BEMIAME AN BE HIBE 14 J5 Bl Ui 135 BMD 43 5] 4 (164. 7+ 36.9)
mg/cm’s (165.3 +36. 0dmg/cm’s (165.5+37. Hmg/cm’s & 1/3 BBt A Bi . HB & 1 4E 5 By
) BMD 43 5 4 (152.8 +36. TOmg/cm’s  (152.5+39. 4)mg/cm’s  (152.4+39. 0Omg/cm’. F 1/3 Bt
/3 By R 1/3 BEMEN B K 1A SRRV 3 YK BMD {2 (RIS WL B G824 22 5o K Ml A & 43
H EBHE (T1~T6). FBUHiME (T7~T12), LFBHIHE AR, HBE. 14 )5 BE U573 BMD 4% 4
(176.6 £ 33. 9mg/cm’s (175.8 £ 33. Pmg/cm’s (175. 6 + 34. 0dmg/cm’, 3 X BMD Z [B] TG Ge 124 255,
B NBE . HBEL 1 AR SR YT BMD 43 A (1546 +36. Tomg/cm’s (154. 7 £ 37. 8)mg/cm’s
(154. 7+ 38. mg/cm’, 3 Yk BMD Z [AI7RA W24 2557 (R 2).

2.3 Bz HbxX 1 S IEREII AR RRBE R HHIE

AWFFRNALEZE N B 1 AE GRS 3 AN R] 216 T12~L1 ME[R] B2 SAT. VAT, TAT 3
WL 3. ABE. HiBt. 1 FEJEREUFY SAT 439908 (99.9 +£51. 2)em’s (102, 2+ 52. 6)em” Al (103.7 +
52. Dem’s, =FZ AR W B4 %25, SF34 VAT 4050k (122.4+58. Dem’s (128.0 + 64. 4)em’
A (130.9+66. Tem’, =FHZIATLL 2R Abi BB 1 FERVTH TAT 20508 (222.3 =
91.5)em’s (230.1496. Dem’s (234, 6+ 100. Dem’, 3 K TAT Z[RIREL 2R (£ 3.

2.4 FRIMHFSBZENGRIE. BEERIIEBHELS

AR H B e ik 8 K 2 2, B N R Ry W2 TOREAR e SR A Ll i R A
TR G S AL 3L 10 4], 5 30.3%, A R A AL R IL 23 1), (5 69. 7%, TR
R4o WAL ZTA], VR oA B BMT BIR WLGE T a2 22 5% . TORERIR B S A N Be P 2 R e
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(37.0+12.8)%, il R EAAFHER N (51.4+13. D%, FHNGEB S e Tidl. 1
i PR B G K A N B T1 ~T12 °F 34 BMD ( 173.9+33.6) mg/cm’ 5y 1~ % i Y K & M 41
(162.0+35.2)mg/cm’, B4l 14F 5 BE 5 T1 ~TI12F %) BMD (173.5+34. 4)mg/cm’ JF & -5 41
(161.5+36. 0Omg/cm’s PHZHZ [A) AP SATC(99. 7+ 71. Dem’ vs. (99.9+41. Dem’) J 1 4E 5BV
SAT((100.5+73.2)cm’ vs.105.1+42. DemD, BRI B S b % 2= 5, HEFE M L w4 AN
Big VAT((130. 8 £51. 8J)em’ vs. (102.9+71. 2)em’) K 1 4EJEBlET VAT((141. 1 £ 64. 0)em’ vs. (107.5+
70. DemD) KT ICRE R G 5 S 4] . %FF A Bt TAT((230. 8 £ 71. 0)em” vs. (202. 6 +129. Tem”)
Ko 1 AE R BEDT TAT((246. 2 +81. 2)em” vs. (208. 0+ 135. Tem’), HFE A K R4 IR KT TCRER R G
KMEBERIA (KD,
F2 ABE. HBER L AESREVT T1~T12 HEAT3) BMD A [E 4 B34 BMD

Table 2 The mean BMD of TI~T12 and mean BMD of different vertebral segments at
admission, discharge, and one year follow—up of patients with COVID-19

BMD/(mg/cm’)

HEAR S L P
B HB: LA b

Ti~T4 (L 1/3BO 179.3+33.6 178.0+33. 1 177.6+33.5 0. 586
T5~T8 (1 1/3 B 164.7+36.9 165.3 +36.0 165. 5+ 37. 4 0. 749
T9~T12 ('~ 1/3 BO 152.8+36.7 152.5+39. 4 152.4+39.0 0.903
T1~T6 ( LB 176.6 +33.9 175.8+33.9 175.6 +34.0 0.679
T7~T12 CFEBO 154.6 +36. 7 154.7+37.8 154.7+38. 4 0.993
T1~T12 ¥ 165.6+34.6 165.3+35.2 165. 2+ 35. 4 0. 865

e BVD R,

23 ANBE. HBE A 1A BT IR D TR
Table 3 The abdominal adipose tissue area of patients with COVID-19 at admission,
discharge, and one year follow—up

[/ cm’
JIE2 58 Mg s P
N Hi B L 4E JE bl vs
SAT 99.9+51.2 102.2+£52.6 103.7+52.7 0. 086
VAT 122.4+58.7 128.0+64. 4 130.9+66.7 0.374
TAT 222.3+91.5 230.1+96. 1 234.6+100. 1 0. 186
e SAT IR TGN, VAT hHIERE A IGIG, TAT Do il o

3 g

COVID-19 £ K& T LI R4 0 E 2 R 2 JEds, (HH R E =A% COVID-19 X & UL R G5
W FIRF 5T . Hovk, COVID-19 Hi MRS CT V- F1 BIG BR AR DU 5B 52 BRE AL, b5 KAl R L
5B, T2 EECHSWENS, T 782 I A SR CT A5 05 B A R R .

AW ST BT UG B CT 525 80, N QCT B, F3kI[E COVID-19 3 () %8 B e I g i
REAEVEAT MR RS L, FEHZ AT S DU EHEATRE Vs
3.1 COVID-19 X & ZE NN

KB Y COVID-19 ST, LUAEA EAMIFFEHRH, COVID-19 B fEkY; (81 +48)d J&,
P35 BMD T F% 8.6% +10.5% , {HZMFFTA NI 58 Bl /&, 47 50 9 (87.7% ) H252 0 5 i
R, AT 1341 (22.8%) MBREHERZ KFIEE R MG . AUURH, BE CovID-19
BERALFERE, L2 AR R A B, R L SRV REH, COVID-19 Jf A mi iy
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MERE R .  FRBE 2 ol N2 AT 204, —J7 ] REl T AU v, Jofa s 3 A,
HyR T ek R R N FBE B R . — 7 T, AU IR (47.1+15.0) %, 65 %
DL EZAEANAEARWIFT RS 12.1%, JEARFFSIRE COVID-19 B ER Ay 5™ iR EAMIF 5T -2
EWS A 63.2 %, 65 LA LY 48.3% . 65 % LA L EAE N R S . WEVE BT R i
PRU O R T R N e S B B — R Y, R, IR E SIS e VR B G COVID-19
PR BEVT I AR 0 BMD R R RE MR o WK, AR ST P B R AR AN AR 1T B T R U I R
FIEFEARAL, FEUE % AR AR .

UEAh, X EEICRE IR I e 3 S R A A 87 7Y e R 4 A 20 I AE BMD Ji5,  ANBIF BRI IR 23 7Y
ACEE I COVID-19 3% BMD B RAK T IR 73 R AR I S0 o R el T3 0 28 R A A 5 P34 AP 18 B A
i T ICRERIE G SR T, 5 BB i 55 FE 2, B JCE R A ST P 4 17) BMD 2 S 2 15
Hi COVID-19 J& YL S35, f1 ) 224 8 /& FAE COVID-19 H3 (18 %5 BEWF 9T 514 g4 /< COVID-19
5 B R 2 AR . b, SZERTINES CT HRE R, AR & T AE BUD, T ik & A
BMD, Kk, COVID-19 X FEAHE BMD Ff 5% v 5 2ot — b R R .

F A4 TR E R Tl R K A (RIS ARRRAE i B N R B D R AE Lt
Table 4 The comparison of clinical features, BMD, and abdominal adipose tissue area
of patients with COVID-19 between the asymptomatic and mild group and the
common and severe group

4153

Tt P
H ToREIR & et B A T2 W J A
sl 10 23
W/ 37.0+12.8 51.4+13.9 0. 009
N 5 7 15
PER % 5 o 0. 788
BMI/(kg/m") 25.4+5.4 25.5+2.8 0. 946
A T1~T12 *F-¥ BMD/(mg/cm’) 173.9+33.6 162.0+35.2 0.037
1 4FJ5BEYs T1~T12 ) BMD/(mg/cm’) 173.5+34. 4 161.5+36.0 0.037
B T12~L1 A SAT [/ cm® 99.7+71.1 99.9+41.7 0. 989
L4EJG RS T12~L1 J2TH SAT HAR/cm’ 100. 5+ 73. 2 105.1+£42.9 0.821
ABE T12~L1 A VAT [HH/cm® 102.9+71.2 130.8+51.8 0. 021
L 4EJE RS T12~L1 J21H VAT AR/ cm® 107.5+70. 1 141.1£64.0 0.018
% T12~L1 i TAT [/ en’ 202.6+129.7 230.8+71.0 0. 042
L 4EJE RS T12~L1 J21H TAT HA/cm® 208.0+135.7 246.2 = 81.2 0. 032

: BMD B, SAT AR MR, VAT MRS WIIEWT, TAT K 6 IR o

3.2 COVID-19 XA R 5 HI S0

AHFFL COVID-19 M F VG AL 1 4F )5, H T12~L1 J2 M F) VAT, SAT Az TAT ¥ U B (G 384 % i
W o RS I AE R AR oy BB R bRz —, S O R I s A5 22 P 1R e AR DA O
LS [ 308457 g 7 ) Al B PR S M AN [ 7, DRV A3k JE 58 Pl i 0 A 9 T LA E s o T T
B CT UGN &L (W R AR T B35 MR D e R A B AR OGE, HLG TVR0Y,  nl oA A4 ok
ATEAE TR AL T EANME ™. BEAERFSTIE Y, ARG COVID-19 B 3 2 VAT & T e, HARR:
B, N TCU (1 COVID-19 B8 3 J2 MM VAT i T-3k TCU g™,

AT FEAERT L TCREAR B G S R A el 20 R o R A 9 20 S T O R I S5 s I R 2 R e
1) COVID-19 &, L VAT . HAWstsRt, EHEDifabs 5 COVID-19 Fl)5 % U)AH G, VAT
TS N 5 FE COVID-19 L3 in s UM 5™ o FRATTHT 3G S4B e 43 5 COVID-19 i3 U A
PEBFFTHR H, VAT AR COVID-19 A B CAHIC, VAT IIBEOR, A BBk
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3.3 bR

ASCAFAE L R RIBR o 1558, AWFFC A Bt RIBERFSY . ook, FelE BAH A% COVID-19 &
o, AL TR PGV E A WEED, ORI 1S3 T B I R B Wb . R,
A FIIFEAR RN, BEVTR AL 1 4F . AR BN T 33 Fl 8, (AT B COVID-19 X
B SRS B . AR S R TR E 2 s RFEA HTHEVEREIE AdE— 25 B .

B2, AW E KT B S S COVID-19 &5 6 CT s £, N QCT #fF, X3k [H
COVID-19 JE35 IR 8 2 B S AR SO RFAE AT T B FIRT LY, 1 IR T A — ARt U 1 %5 8 %
WEER I ARG oL, AIHBh ¥R %& COVID-19 % WLR LI 5210 o

Buigt
S E AR R 27 I L s IR BE B TBUN BHA D AR S FEWIRG A AT S A1 (0 3 Bl o

SRk
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Abstract: Although coronavirus disease 2019 (COVID-19) primarily affects the respiratory system, this disease can affect
multiple systems, including the musculoskeletal system. However, studies regarding the effect of COVID-19 on
musculoskeletal system are limited. This study analyzed the bone mineral density (BMD) and body composition of 33 patients
with COVID-19 using their chest CT scans at admission, discharge, and one-year follow-up. Among the patients, 2 were
asymptomatic, 8 had mild symptoms, 19 had ordinary symptoms, and 4 had severe symptoms, and no critical patients were
included. The mean length of hospital stay was (29.5 = 9.6) days, and the mean duration to follow-up was (423.0 + 53.6) days.
The study found no significant changes in BMD of segmental or total thoracic vertebrae at admission, discharge, and one-year
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follow-up. No significant changes were observed in the subcutaneous adipose tissue (SAT) area, visceral adipose tissue (VAT)
area, and total adipose tissue (TAT) of the mid-slice of the T12~L1 intervertebral disc. However, the asymptomatic and mild
group had a higher average BMD of the T1~T12 than that of the common and severe group at admission and one-year follow-
up. The common and severe group had higher VAT and TAT area than those of the asymptomatic and mild group at admission
and one-year follow-up. This study provides valuable insights into the effects of COVID-19 on the musculoskeletal system and
suggests that COVID-19 does not significantly affect thoracic BMD and abdominal adipose tissue after one year of infection.

Keywords: quantitative CT; multimodal image; coronavirus disease 2019; bone mineral density; body composition
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