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Abstract

Introduction : Coronavirus Disease 2019 (COVID-19) has caused serious illness and numerous deaths
worldwide. We evaluated the clinical features and initial chest computed tomography (CT) findings of
151 patients with COVID-19 pneumonia with the aim of comparison between first and second waves
and exploring the factors associating the deterioration of oxygenation status during the clinical course.
Methods : We retrospectively enrolled 151 patients with COVID-19 pneumonia, diagnosed by reverse
transcription-polymerase chain reaction (RT-PCR) and evaluated their clinical findings and CT
imaging characteristics. The extent of pneumonia was evaluated visually and semi-quantitatively by
the distribution of ground glass opacity (GGO) as follows : none, localized lesion, < 25% involvement of
the whole lung, > 25% and < 50% involvement and > 50% involvement. We also evaluated the
presence of crazy-paving appearance, consolidation, and linear opacity.

Results : The visual extent of GGO was positively correlated with shortness of breath, requirement of
oxygen therapy at admission, the duration from onset to CT (=6 days), and the presence of a
crazy-paving appearance and linear opacity. Most of the localized lesions showed a peripheral and
non-segmental distribution. Patients in the second wave had a high rate of infection at dinner party,
and generally had mild clinical symptoms. Exacerbation of oxygenation status after admission was
significantly associated with age, hypertension, diabetes, higher value of body mass index (BMI),
C-reactive protein (CRP), D-dimer, alanine aminotransferase, and a wider distribution of GGO.
Conclusion : The extent of GGO reflects the severity of pneumonia. It is also associated with
deterioration of oxygenation status after admission.
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Coronavirus Disease 2019 (COVID-19) &, &
E S PRI g RE B A 2 1 7 A )L A-2 (SARS-
CoV-2) |2 & BEGET, 2019 4F 12 A I2HE oD
RETOWRERY, TP THA L YR & A
, ZHOEGEEHEE L7725 L TWw5h. DNA K
A 7 —XHHUE (PCR) #iAtid COVID-19 D%
WoOT—VFAY 85— FThLHH, HAIZKERH
YT LI LR, BREME, BEEORES S
TWw3?, Mgy ¥ a— s kiEHs (CT, com-
puted tomography) (&, Z RN & IHREEM I
£ 0, COVID-19 Ol & -2 A AMEDTR S
Tw2Y, WmAERA COVID-19 Mi %DM ik CT
AT A, RO KA RN AR 3 5 5
K- #EROT Y HF 25 (GGO, ground glass
opacity) T, LIFLIXHEIKIEZR consolidation, ##
RS Mo TwaIY, BEOL S
RIERE L, MR ORI FHAERE & OB #E ) S

NTWaY9  Fer Ok cld, 2020 4 3 H LI,

COVID-19 Wi e 8 128§ 5 350 Z ilkfe L T\
5. B IIERDEE T, RFKG DL
WEFIL, HEPREEGR CRAE ST 5 2 LA
AN, —EOBE IR AEIRDHE S 25

G L. MBI R CT it s,

COVID-19 il £ D wEw %2 FHl§ 2 2 & A EH
WTHDH, 4AE, COVID-19 i@ o
(LIEALIZEE S % 4 C, IR ERAT ., - B{%HT

&, WRAEME & OREMIZOWTRE 21T - 72.

%72, COVID-19 i &2 BT A HAEMED GGO 12
DWTIEE  DFSITHET SN T W B 05, HEELS
RIBT 2HEICOVTOMEIZIZEAERSNT
W, auaHMoH, JgE CT THZERIZIRE
PERTRNZE %2 58 1 L 7- BB O R i iz L <, #
OFFliE Hig & LT, COVID-19 fli%EH ORF
PERTRZE D 53 A R TLRELZ DT D MRS L 72

il &

B
2020 4E 3 A2 5 2020 49 H £ T, HiH
GHA 77 CTOPCRMANC X ) I MEASHIBI L, 4

Bed L ITATHERZ IS BT CT 35 S I,

YT ABEIEZ T 72 151 BlaxtS s L7z
TLOBRBEROWER LY, 202043 A TS5
AEHETOBZEZHE 1 n=61), 5 HED»H

IHETOEEZFE2WH (n=90) £ L7z BEED
FRRIE R T — 1%, BT HVT VAT LIS
LD L 72 MR wEl CT #edsix, AnE
DT =5 D ) BEETOMRAEDEME S NIFEFIIZ
DWTIE, BIEOT— % 2 L7z, BEOERR
HHIE, UTOmEBIZOWTEM L 72, Flh, 2
B, BMI (Body mass index), JEIR (F82L, IZK,
IRy, BAKT, BRI, TWHEERE, BRE - B
WEsE, TR, PHETRS - W), BRELRERE (RIEW,
WM, JRBE - fERkN, B - KOs, BIED
5 CT #ow £ CoOMM, PIZROLERZRE, &
WHORKNRFER G &, EhoRFELOS
i, BEAEE CBERIE, ®miE, WE, OEER B
B, FERE, JEOWGREEE), BEEE, SO, W
JE L, BEMERETHEL/-HEZREH &EskL
7o BEEPICERRB G VLR E oA B LD
R LB RSN L 726 %, BRFELD
EALLEF L2, 7, MEHREOEBE & LTk
FImEkE ek, 1) > 2%8k), CRP (C reactive
protein), D ¥ 4 ~—, ALT (alanine aminotrans-

ferase) % EHMi L 7-.

CT 7t R OFF

LEETORGER CT 1, 64 510 CT % SOMA-
TOM Definition AS (Siemens, Siemens Heal-
thineers, Forchheim, Germany) % f\» Tz L
7o HEEIZX 120kV T, HEIE HB)ER HHE
VAT ARSI N HRIE I mm AT A
ACHER SN, ERIIMESES (v v Fo L
~N)V-600 HU, 7«4 » K7l 1,500 HU) TFRL
7z, BBETO CT WED % WEGI O E, FIET
WifT EN7ZEH CT T, 5mm LFDA T A AT
AHIEICE L 72 D3 L7z, BT ot iIzow
T, 1 NOBGHERE M) 253HfiL, €0k 2
NOWG#EE (EK, KY) 2SHEREIT- 72, il
ROREIL, GGO DI AHEPHIZ L - THELMIZ
Rl L, RO LI EEMICTE L. &L



COVID-19 i 4 D BfIR - Wi{57T & 43

none) : B 5 2» % GGO %= F2 & 7 v, B
minimal) : H— O fili 3 o R H V% 2, ¥
mild) : BEEORIREIZ 25% A D45 A4F, R
moderate) : 25%~50% D534, FE (severe) :
50% LA 53 Ai. GGO 43 Ai # B o Bl DT
IR, 7209 AR E LT, DITORTA
WZOWTHEHI L7z, SHT R OB %X 2 1277
crazy paving appearance (/N3 [ fr i I % £E -
72 GGO) (X 2a), consolidation (Il & 5ERE %
AN LSS 2 o FA) (K2b, M 1c,
M 1d), #RkE @R F -3 okzs) (K
2c). FRWIAFIE, CT 2B 2 IFEE OWIUER T
2 & o TEHI L 72.
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SPSS24.0 (IBM, Armonk, NY, USA) #fH/H L
THEMRIT 2 9256 L 72, AR OV TIE, 2
B 07 1x Mann-Whitney U #%2, 3 &L ET
1% Kruskal Wallis #7%€, 717 T —ZKIZoWT
137 A . FeMsE £ 7213 Fisher O EEMERKUE %
fEH L CERA L 72, 0.05 Riii o> p fili & HEH91C
HEEAZ LT

] ES

ER R4

BHEOBERNE# A R 1IIRT. BEEHIT
56.3 = 20.1 % (#LPH : 18~98 %), %14 93 B
(61.6%), M58 61 (38.4%) TH-7z. fERIE
FEE (90.1%) 8% T, K\ THEBE (49.0%)
D% h o7z, CT Wil £ CHEIERD BE L 16
Bl (10.6%) THotz. FENS CT T Tl
5.8+ 3.4 H (#PH:0~16 H) THo7z. B
FEIL, RIEND 14 B (9.3%), WA A9
(6.0%), FHEEAN - HEREN AT 29 B (19.2%), &=
- KoE 2557 B (37.7%), KNHDS 42 Bl

(27.8%) THho7:. BAREIZ, SiE (31.8%),

PERRR (23.8%) OHEHED - 7.

1, £ 2WTOIETIE, BMIEIZE 1 ¥
THEICEL (246 £4.2vs23.0 4.7, p=
0.016), MEHEDFRZIZE 1 K THEIZSE o7
(p=0.016). FEOTFHMHIZHEEEZRD W
bOD, 40 LT OEIEILE 2 o J5 )58 W E[a
IZd o7 (p=0.061) (3a). EIEEEETIX, &
1L ANE 2WITER - Kol CTORGEOE

BN o7z (21.3% vs48.9%, p < 0.001) (X
3b). BIBMEEOEGIXE 1 ETHEICE D, 72
(p=0.002). %19 & G 2 IV BRI R
REVLELTLEZEOHEMEL (p=0.037),
P OREELORE L FEREIEL2 72 (p
=0.002). fb, Zfk& L TH 2 WIZEREIRDE
KECH DIEBINE H o 72

BESFRFERIAFR

&S CT AT TlE, Wiz b o720 D
(L) 233081 (19.9%), H—MliZEDRBERZ
(B0 251961 (12.6%), BEDOMIZEIZ 25% A
» GGO 43 Ai (EEREE) 25 59 #1 (39.1%), 25%
~50% ® GGO 73 (HFEEREE) A%33 %1 (21.9%),
50% VL o> GGO 435 (%) #3510 41 (6.6%) T
HoTz.

B, B2WTORETIE, 51U TIINM%
BEELZ1HFOR (1.6%) THo=DIZHL, &
2WTIX 2960 (32.2%) FFAEL, 1 WD T,
BELL Lo GGO i # m3IEBIN L - 72 (p
<0.001) (K3c). F7z, 6 1WDFHHHRIKREE
HY AEFOEENEEZIZE -7z (p<0.001).

B2 GGO 2R3 19F1DH &, 17 B TR
(ERAEIZ0AG, 12 BIASTHIC A LTz, Basg
DR, FEXIFEDOTREZ R T DAY 12 B, AN
R M2 R IR GGO S 7 HITh - 72,

GGO D}:5E =M 7% Grade HHICE D Z IV —
TR OB A F 2 1278 T . crazy paving appear-
ance DHEIL, GGO BILWIFEAEIZE L (p <
0.001), GGO ’EEDOHETITEBITRD b7z,
consolidation, FKFZOHE L, GGO 2LV T E
L e BMEIZH 5 7255, GGO BEEORETIX
HEEEORE L) SHEPR2 572, GGO 234 W
3&, BIEDS CT FTOHMPERICEL, W
Wi DRARE, MBI ER G 2 5T 28, &
W OMRFIENMOEHE S FEICE D - 72
crazy paving appearance, iR % H T HIEHNIL,
HS R WER & R, FENS CT g £ TOM
M2EZIZE»->72 (HIZp=0.021, p=0.048).
consolidation OF MIIFIEN S CT sz £ TOH
W EHELRMHEERD o7 (p=0.158).
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(a) B : B—0fZEORBMIREZE, (b) BE - SEOMET 5% RO 54, (¢) HEE
25%~50% D434, (d) FEE 1 50% L Loy s A
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4 f8# (n=151)

4% (n=151)

n (%) n (%)
AF mean * SD. 56.3 = 20.1 PR R IR 36 23.8
>65 57 37.7 & I 48 31.8
>75 29 19.2 Wi 12 7.9
LR UH 93 61.6 OB 18 11.9
s 58 38.4 R 13 8.6
BMI mean * SD 23.6 +4.5 JiF9 4 2.6
>25 44 29.1 O GIRE 11 7.3
RN Fs# 136 90.1  WEmE L 62 41.1
I Wik 74 49.0 B B 36 23.8
IR 32 21.2 Bl a5 37 24.5
e 28 18.5 N 16 10.6
PR Rk 42 27.8 QTN L 54 35.8
ViSBIERn 35 23.2 Ryl 19 12.6
PR - WL 39 25.8 »H 60 39.7
T 17 11.3 A 18 11.9
BAEE - AR 9 6.0 CRP mean *= SD.(mg/dL) 49+6.1
MEREIR 11 7.3 0.1-1.0 58 38.4
AR RN 14 9.3 1.0-10.0 68 45.0
WA 9 6.0 10.0- 25 16.6
TEPEN - FEREAN 29 19.2  ##Eo CRP L5 55 36.4
BH - HOE 57 37.7  HIMEEL mean * SD.(10%/pL) 58.6 = 25.2
AH 42 27.8 iF Bk g 42.8 = 24.7
SFED S CT mean * SD.(day) 5.8+ 3.4 ) VSEREL 11.7+ 5.5
COMM 5y 67 4.4  E#EHO WBC & 66 43.7
6 HLLE 68 45.0 D ¥4 ~—mean = SD.(gg/mL) 1.5 * 3.5 (n=138)
S A BTN 16 10.6 > 1.0pg/mL 70 50.7
MBHOME &L 113 74.8  ALT > 40 50 33.1
BIORE |y 2 14.6  #&@Ho ALT L5 37 24.5
5L- 16 10.6
B oORA AL 92 60.9
MRBSR 30 19.9
5L- 16 10.6
W%, ECMO, 1 13 8.6
R OBE 4y 5 28

LA
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%2 GGO OHATHIPHIZ & 25052 7 Vv — T ToO K

L B I i i
(n=30) (n=19) (n=59) (n=33) (n=10)

n (%) n (%) n (%) n (%) n (%) D
crazy paving appearance 3 15.8 34 57.6 29 87.9 10 100.0 <0.001*
consolidation 2 10.5 23 39.0 25 75.8 6 60.0
LItN- 0 0.0 22 37.3 24 72.7 6 60.0
FEhE S CT £C (day) 3.8+3.4 54+42 5.2+3.2 7.5 2.7 8.0+2.4 <0.001"

0-5H 25 83.3 13 68.4 36 61.0 7 21.2 2 20.0
6 HLL L 5 16.7 6 31.6 23 39.0 26 78.8 8 80.0
I 5 1.0 3.3 2 10.5 12 20.3 10 30.3 7 70.0 < 0.001
IR0l ES =L 29 96.7 19  100.0 48 81.4 17 51.5 0 0.0 <0.001
1-4L 1 3.3 0 0.0 9 15.3 11 33.3 1 10.0
5L- 0 0.0 0 0.0 2 3.4 5 15.2 9 90.0
e DR FRALEAL 0 0.0 4 21.1 15 25.4 19 57.6 7 70.0 < 0.001

kR £ IIORT. BEHEEATE, FEbo
FRRALIETE D 1) A3 45 B, ¥4 LAY 106 1, W7
I C IR ER GAARETH - 2 BFORTIL, B
HON21 B, BWELRLBRZHFATHY, Tz
OB TR AT - 72, Falrf OFERILME I,
S, BEPRIE, TSI, BMI EME, W% L olEl;
FDAEEICHEE L Tz, fERD D B, 8, I
W, TSR OBREILIE L A IR
=1, WH - BEREEORLZOH L EE TITAE
WHOBRFACEENE I DR 72, MR
AT Clk, CRP B, D 1 ~—&fl, ALT &8
PEEICHEL Tz, BEEERTIE, JhikE
fill, V) SERIGME D A EICHE L T mRET
HTlx, GGO O f#EiH DA S L AEICEEL
Twiz, BESEKTIE, wEEL Lo GGO 771
ORTREGIL, BIED ) OFET 26 61 (57.8%) 12
L, MEZ LO#E 176 (16.0%) THo7-.
F 72, BB LMK TIE crazy paving appearance @
AR R OFRFLEE L A RICBEE L T,

Z 3

COVID-19 fili 5 0 #& 3t o T fiE B 12 FEFIIC & -
TRECHELY, MR TRT-PCR By & %4 2
EGIDH 5 —H7, WENISIERAER T b #%58
HiZ A R B A R RER S B 5. KWFFE T,
BRI & ) BB TREEG R OB E NS %

ZEERERL, AR ZT5iBE L LT
HOFBERICEAIZESZ L CTREF21T- 72, Ak
LY, WO BFEORRIT, MR
B3z, CT T GGO D4 AidipH & R by
EICBEL TWA I EPHLNI R o7, BRI
EAL L BAE LT ERRT R (Rolke, BERRIN, &
MO, BMI &E), IMiEsapr R (CRP, D
¥4~ —, WFREREE, ) vSERIEME) 1k, #Ek
DOFEIZ L D COVID-19 fii 2D ERELRLIL T D
JAZHTFE—B LTV R,
COVID-19 % 4 » 7 )V x v kgD fa g [ 1 &
LTSN TBY, RELEY AT LAOEED
MEAsR s Twa Y. BT b ¥ 7:COVID-
19 i DEREFIT L Y HEIZASLN D Z LD
mEN, TUIUFT vy oEWREEE 2 OB5HUR
B ENTWAE2Y . 72 COVID-19 D Fkk gk &
&, R EGOEBE THRE SN TV %75
COVID-19 12 B 2 FFEEED BRI 72 2 7 = X
A FEEEIBHER T AW ALT &
i L ERIFIE, 221 BMI & OGRS 5
NTHBY (Spearman #1245 ALT vs BMI :
0.405, JEIiIF vs BMI : 0.641), Hfi & B L 72
K EeHfERIND.

1M, 62 %MoETIE, BRITR, Wi
AR EDE2WOTVPBEAOEEVHEEICHE
Mol 29T 40 U T OB EE OEED
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£3 REPOMEIEEOH D X2 2 BER oM
BEak A SN E S AE NS
WEHD HARE T | WEHD WEZZL
(n=45) (n=106) (n=21) (n=92)
n (%) n (%) p n (%) n (%) p
5 mean + SD. 66.0 + 16.6 52.1+20.1 <0.001" 64.1%15.6 50.5 +20.7  0.006"
PEAEIE B FR 19 42.2 17 16.0  0.001* 7 33.3 9 9.8  0.011°
5 I 22 48.9 26 24.5  0.004® 10 47.6 21 22.8  0.03"
BMI mean + SD. 25.5 5.1 22.8£4.0 0.01* 26.7 5.2 22.4 3.8 <0.001*
FER B 44 97.8 92 8.8  0.04* 21 100.0 79 8.9  0.122
I 18 40.0 14 13.2  <0.001* 9 42,9 10 10.9  0.001°
T 10 22.2 7 6.6 0.0 5 23.8 6 6.5 0.03
WRE - WL 5 11.1 34 32.1  0.008 2 95 30 32.6  0.035°
E A==
zZTfﬁngy&J 9.1 6.8 3.1+4.8 <0.00* 6.9+6.7 2.2+4.0 <0.00l"
i§é§j$i&SI)/<102/ﬂL> 61.0 = 21.6 576 +26.6  0.165  61.2%24.4 57.4+26.7  0.333
I EREL 47.9 £ 21.6 40.6 £25.7 0.0  46.1+24.0 40.0 £26.1  0.152
1) v SEREL 9.7 +4.4 125+5.7  0.002* 10.8 = 3.5 12.9+5.6 0.078
g;;:&xugmm 26+6.1([0=39) 1.1+1.2(n=99 <0.001* 1.4+1.0(®=19) 1.0=1.3 (n=86) 0.004*
ALT > 40 22 48.9 28 26.4  0.009" 11 52.4 21 22.8  0.014"
BEIEE &1 21 46.7 25 23.6  0.007" 12 57.1 20 21.7  0.002°
GGO D434 7 L 0 0.0 30 28.3 < 0.001" 0 0.0 29 31.5 < 0.001"
B BB IERE 4 8.9 16 15.1 4 19.0 16 17.4
WERE 1 25% A4 A 15 33.3 43 40.6 3 38.1 39 42 .4
HhERRE 1 25%~50% DA 19 42.2 14 13.2 9 42.9 8 8.7
EE 1 50% LL_E o sy 7 15.6 3 2.8 0 0.0 0 0.0
EE S 26 57.8 17 16.0 <0.001* 9 42.9 8 8.7 <0.001°
crazy paving appearance 37 82.2 39 51.3 0.001" 14 66.7 29 54.7 0.132
consolidation 22 48.9 34 4.7 0.708 6 28.6 24 45.3 0.6
R 24 53.3 28 36.8  0.089 10 476 20 37.7  0.201

EW—HT, 10U EOESIZI3EEZFDT (K
3a), FHERHICHAEESIRONZhoTz 52
WCEIEGIAH 2 72w e LT, BIELOZH
THRLL o2 b, BEHEME % &) 7 PCR
AN Z b7, MEREHERLPEIEFN L) %
CHVETOND L) o722 EDBE L Tw
hrEZHNBW,

RIES CTRED 57z COVID-19 fifi 95 D —f% 1Y
ZRERAT R, DRETOmE D@ Y, EEOMED
KR IZ BT B GCO D43 H T - 7291,
GGO Do AR#ipHIE, ZiED S CT £ TOHIM &
OB %R L, crazy paving appearance X
WEOHHEELHELTBY, DS DR
WIZPE) IS OEITZ R L TnE. 512, P

EEMFHIIC & 2 GGO A i I, #2iF Ok
FALRREZ RS & & b2, @b oiFELEL .
LB LT/ DIRToRFzE i, ik o m
(fKFE) ZOWT 2 720 IEME R B DT H
M, GGO O#ifH & FHAERE & OB BILRASH & A
(o 72110 KRR, V7 by 2T 2 H
WRWHERN 2P EENEH L, BEOKEL T
fliL, FRRZEEZ TS 57200680 %FETH
5T ERRLTWE, Fiz, EEWHREGROSH
W2z <, BraaFMMb AR THS. crazy
paving appearance (&, JFEEHTRAZBI$ % LAt o
WEICL AL, FRETOEBERMEMNRE, FiE
P F 7SO ERE A S L Twb & & 2

51 5™ o crazy paving appearance O
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BN R OAET 2, AT I OWIGEFE % 7R
124 %19 consolidation (&, 2 HMERRZE 8281t
FREZE) WEMERIEEZ RIET 5 & & b1, Hss
DM PG %8 % S LT A TREEASH O, A
DEFRIER % &0 725 Wi B TH 5V10 . ik
HATFICTRICH S, BRI & S T IcE i L
TPREE R L7z, Wu BIEFEBEDOHT L% [spider
websign] &%), COVID-19 fili & DFFEAY 72
iR L LCHEL WD, F7- Iwasaka 5 IE
R CT # VT COVID-19 ili 7512 & %
B ORRBA S I L7220, sk, %
FEX P BRI L2 b o E 2 o, BE
(2 & o TG R OFI A 8/ NGFAT S & % 0T e DS
5. BHREOFEL, EREOEERE & EHEMHE

L7 2o 7275, COVID-19 fii &5l & Rl 12 3
55 2R H 5.

BHORGZE I COVID-19 fiti 4512 #7172 GGO
ZROIGEOFMIIES Th 505, BHEIZRF
T HWEDEA, LI LISEHAREETH L. 4
[, Jgdl CT CTRRIBMEIRZ & K72 B o fFifioo —B)
ET AR, BWRRMREICHT LM %17 7.
BRIGUEIRZ D% I RAEENZ A6 L, FEKISES
MERTIETH ), BN KEOREDOEA,
BE O #E T3 5 COVID-19 i % D& & 4
PLL7REEZR L (M1la). —hH, w250
FEBICIRZ M - BEIROIERES, FEFFRA AR
B AR Lz, Shbid, JER BN 7 SEE
T CBRIHERRZ, Bk & ORI 2SR EE 22 552 T
HY, EBRCZNOORETHLIREELEZ D
N5, WZHOHEEORE CT Ti&, BT
B 7 5P X R RS Y. BB R Z % 30
7ot WEORTELEREICEH L CEHEiT 5 2
ENEET, RHM 5 RLIEX DRI,
RFMHHRZ TH->TH COVID-19 i & DO 5EME
WL RATHD I L%, RREHRIIRL TV
5.

RIS O DR H 5. H—firx )
SOBAMEFETH Y, RENTIEFED7-9
WEBDH 5L BT 2 FEfT 52 LA TE
o lz. FEEBIEE DL CT IR 5 N7 fERF] T
DAEFTEN, HHRE TOMROHERE OB IIAT
5TH L. RWFFEDEFNZIT DD DRIEN R
RN TD T TAY —=PEENTEY, JEFOE
TR 725 A 7 ADSAE RN RSB & AT L 72T seldAs

5.

fiaw e LT, COVID-19 ifi%i2351F %5 GGO @
HPL, WZEORAOEREEY KL TW5 L
b1, ABRZOMELREOEAIZ S BEL T
W7z ABERFICEER Z L L v EE ORI
REBOEAL LI, HERBLEIME, S, BMI &
fii, CRP &fl, D ¥4 ~—@&EASBE L Tz,
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