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Effects of the COVID-19 Pandemic on Outcomes in Mechanically Ventilated Patients in the Intensive
Care Unit
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[{55] o e T v A )V AEYGYE (COVID-19) OFf TIFEHTREE (intensive care unit, ICU) D AZEEE
DEEESHTZ, ZORET, 2ICU NSBEEOTEIVEL LT EH~T-,  [DHE] Agexk A
BIEFETHY, 2019 45 1 5 2021 4F 12 H £ TORN AR HRAE AT SR ICU TATIPER AR
ZELTZ 603 A a5 L L, % COVID-19 Jitf T & WA TRID 2 BEZ/T, ICU AZEHIFRSEC R E
G U=, [F53R] COVID-19 Hiif T4 D7 0SFA TR b~ CORRRIFSRIME D o 72 44%vs. 54%) o AT
#%C, NERFOBFEIEE A7 (Acute Physiology and Chronic Health Evaluation (APACHE) I score) |57
7= (13vs. 11,p<001) , ICU AZEHIMICA BT/ >72 (T H vs.6 H,p=006), & HIZFELHRITIH %D
FOATRIL D b o7z (82% vs 4.0%, p=0.049) , Fn, M5, BEIEER a7 23R 7L LI 2E &
FRATING, B OFECTHIIIA THROSDFATHIL D AR > T (B> A 2,12, 95%(E#EXH 1.02 -
442,p=004) , [#5EE] AT A 2954 ICU AEBH TV T, COVID-19 ififT & BEDTHRAR &M
HEICBh#E L=,

F—U— N EEEE, PP oo YA L AFEYYE (COVID-19) |, Mo, SmEERaT

Abstract:

The coronavirus disease (COVID-19) pandemic has significantly affected the health care system globally. In the
present retrospective observational study, we investigated the effects of the pandemic on patients who received intensive
care unit (ICU) treatment. We included 603 consecutive patients who underwent mechanical ventilation in the ICU at
University of Fukui Hospital between January 2019 and December 2021. Patients were categorized into those admitted
before (before-COVID-19 group) and those admitted after the COVID-19 pandemic (after-COVID-19 group). Results
showed a lower rate of ICU bed utilization in the after-COVID-19 group than that in the before-COVID-19 group (44% vs.
54%). The Acute Physiology and Chronic Health Evaluation II scores, severity of illness at [CU admission, was higher in
the after-COVID-19 group than in the before-COVID-19 group (13 vs. 11, p < 0.01). Length of ICU stay was similar (7
days vs. 6 days, p=0.06) and mortality was higher in the after-COVID-19 group than in the before-COVID-19 group (8.2%
vs. 4.0%, p = 0.049). Multivariate analysis of covariant factors (age, sex, and severity of illness) showed significantly higher
ICU mortality rates in the after-COVID-19 than that in the before-COVID-19 (odds ratio 2.12, 95% confidence interval
1.02-4.42, p=0.04). The COVID-19 pandemic was significantly associated with patients’ prognosis, which suggests that
ICU admission criteria used before the pandemic differed from those used after the emergence of this global health
emergency.
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1. ¥#5

AR (intensive careunit, ICU) XA\ THEKES7 EOBEELT N2 2, BEIEREICETR CEERA
MHEREE 7T AARIET 2 1], S BIT, ICU Tl il o b~ TR R X <, PRk -
DOWIFE B2 <, EREETR L N OEFEIRE Y [2], 2020 FEG1DNN, Fl a1 A )L ZJEYYE (coronavirus
disease, COVID-19) [ZHFINTIAE D, HRERICKE 082 5272 [34], 2021 FF9 AlCH SN2 HEA
EEREFAOIRSEIC L D &, AARD COVID-19 TA TR A 5592 i COVID-19 A ORfr=R i
REHA_TED T2 [5], ZOFHIE, BARTIHICU ORISR ABZ o T-720 LB SN TEY 5],
B2 IE ORGSO -T2, BARFHSR L A O Y720 OFFBEERORRENIIZ W H DD, 1CU
DIFRSSCETER A 3 2 5 NHTETRIT D700 [6,7.8], EHIRICBWTHEFROZ LSFRHETH Y, B
JERUT R 7128 HRAMHIER L ETRIEOMTHEI NE XD [5], EDT-0, FERIIRRYGE
T2 VORI BB RO ONT, HOENUDEZD Z LITEETH D, AWFEL, wHRE
BFHEIRBE ICU DEE T —H 35, COVID-19 Jif T/£12331F 5 ICU FIARHRIL & B Ofisfm -5t Thl & Hi L,
FERATREZR IR AR5 Z L 2 HAY & LTz,

1. XtZEFHE

AMFFENT, Btk A S BIEMIT T, BHRKFEFSAM MR AER BRI KR g
20220126) .

2019 4F 1 A5 2021 4F 12 H ORICHEHRFESSMMEIFPGE ICU ICAZE L, AN TR EL L 7= 4E
FlZxtg L Uiz, T —Z KD H HIEFIFR LONICU A= HICIRE UIEFIIRA Lz, 7238, JREFIRO
FHETIT, FOMMOSBEERIGLE L,

COVID-19 i T4 D ICU O ER

COVID-19 A TIZETET, 10 IROEHRFEFHFHEFPE ICU TRk 3 44 £ COEYE COVID-19 B3
DPREATH Z & LipoTe, COVID-19 BENAENSG, LU DT O ICU BE ANE Ak L1223, A
X T DFHNEBEL, ETRGSHENC 2284720, 1 K% COVID-19 B Ol T—fREE AR
8 IKIZ, 2 K% COVID-19 S CERA I —i%BEE A=E% 7K, 3 K% COVID-19 & CEATIITREEA
Br oKL L CGEMA L, £/, MR TOIECOVID-19 BfEEEZ T AN ATREE LT, FHIE L CEE
PR EAEE LT, ToI2 L, —IRITIRBEAR & > 7 ORI & CIRBERIAROZRS MK T LIcERS, Ba
PEDIRNTE TN IEY S =R H -~ 72,

WAETEH & feat

REHRAEFAMEIRRE ICU OBET — 2 _X—ZPLLUFOEEEN L, %0, BEns L TR
fi, 451, body mass index (BMI), Acute Physiology and Chronic Health Evaluation (APACHE) Il score, +7-%#2
R L7z, F£72, ICUICRITAIREE LT, £ ICU AR CTh D intra-aortic balloon pumping (IABP),
percutaneous cardiopulmonary support (PCPS), AiAERT < Id{EARE, — 22380784, continuous hemodiafiltration
(CHDF), hemodialysis(HD), T R~ AGERHEOEHOA L, fixlis LT ICU AZEWH, ICU T
i L7z,

COVID-19 ¥ 73 ICU FELCNZ G- 2 T 528w i+ % HI T, XIB¥ERIE COVID-19 Hif THItR T 2 BRI/
T BEITIE S LR 2019 4 1 A5 2020 42 H E TICAZE LIZEF] % COVID-19 Wi TRIDRE G THIHE)
&L, 2020 £E 3 A5 2021 4 12 H ETITAE LIZER A2 COVID-19 Wi TR OBE (RATHRIE) LE&RLI,
TG (%) 13, (TESEEEEEx100)/ (RS- TR Lz, el Tl & P04,
HT 3V —EEUIHEE & 5030 LTz, Mann-Whitney U f&7E, Pearson @ > f27E H L < | Fisher [HHEHER
RE R FAWT 2 B Z Ll L 7=, COVID-19 HifT& ICU SELC & DR 1 AT ¢ 7[RRI TR L,
7y RHH L OV9S% SRR 2 R Uiz, 4, M3, APACHEIl R =7 238 &L L CHVEZER U
T A v Z YRS LD ICU A DFECITHT D SN OFIE 21T o 72, ARUKIET %Rl L L, #iEt
\ZIX EZR ver2.7-1 (Saitama Medical Center, Jichi Medical University, Saitama, Japan) % F\ 7=,

Im. R
SEHINIZ ICU ICAR LTZHBEIL 1,675 4 THY, T—H VKL T2 23 41, ICU AZEHITGE=EL
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7= 2 B2 IR 1,650 B2 L7 (M 1) o 728, ZOHMTO ICU RRERZRIL, Wl TH CIidTRIL Y
B -T2 (4% vs. 54%) o FHBERED S B, AN TMEAEEAZTEL7- 603 Flaxitgis L, Wil THRE 328 fil &
VA TRIRE 275 B S 12530 7=,

X 1. #f7E7 v—
BRHRAFEMERR SHEEZEAZER
(R019FE1F 4 &2021E128)

n=1,675
Data’Zfg ' n=23
AEHIEE =2

SF i A FE i 7
n=1,650
AT URUE: & B A de o FoE A
n=1.047
A T T 525 T R
n=603
COVID-19{7 17 H COVID-197 1714
(2019%E1 H #» 520204E2 H) (20203 H A 52021F127)
n=275 n=328

DA TIARE ERIHE L ORICIE, FHOME], BMLIFFRE CTh o7 (K1)  BEHEEEEZ T APACHEI A
a7, A TERECHATRNC N CTHEIZE S (1309-17)vs. 11 (8—13),p<0.01) , FEBOZERNIGIAT
HRE OISR LOE SR 2 <, Cligl &SV, TH ks RS K OMNHRSNEL D Heds D707 o
7= (31) . £72, COVID-19 i T DOXEHIC COVID-19 TATIBEEF A2 L7=Di% 2 Bl Cdh -7,

# 1. BEER

COVID-19 COVID-19
N it 714 i
(n=275) (n=328)
i, % 69 (56— 77) 68 (53—78) 69 (59—77) 0.498
PERI (B 391 (64.8%) 175 (63.6%) 216 (65.9%) 0.630
BMI, kg/m? 22 (20—26) 23 (20—-26) 22 (19-25) 0.449
APACHE 1I score 12 (8—16) 11(8—13) 13(9-17) <0.001
F 7= DI 0.018
N ) G, 138 (22.9%) 71 (25.8%) 67 (20.4%)
TR 120 (19.9%) 63 (22.9%) 57 (17.4%)
TEBRINRL 73 (12.1%) 22 (8%) 51 (15.5%)
JisteieR s 46 (7.6%) 24 (8.7%) 22 (6.7%)
H AR 45 (7.5%) 17 (6.2%) 28 (8.5%)
Z DM 181 (30%) 78 (28.4%) 103 (31.4%)

T2 IHPIE (W) B L 0%dE (S—tr7—Y) TRLE
BMI, body mass index; APACHE, Acute Physiology and Chronic Health Evaluation

ICU [T HIEE KLOYRIRIEEE 2 OR LT, Rt AT (continuous hemodiafiltration, CHDF) 5Efit
1L, AT TR THEIZZ D T (183%vs. 10.9%, p=0.02) 723, ZHLISMIZEITZRD /-T2,



BFHAT S LT, ICU AZEMIRIE, TR CRVMEMIZH>72 7@ -11) H vs.6(3—11) H,p=0.06)

2 2. ICU 28T iRk L OvRF

N COVID-19 COVID-19
(fjfg?) HeA TR T4 p
(=275) (n=328)
ICU TOiajE
IABP 25 (4.1%) 7 (2.5%) 18 (5.5%) 0.110
PCPS 6 (1.0%) 0(0%) 6 (1.8%) 0.065
PRI - IR 2(03%) 104%) 1(03%) 1000
s o 2(03%) 0(0%) 2(0.6%) 0.503
CHDF 90 (14.9%) 30 (10.9%) 60 (18.3%) 0.016
HD 4(0.7%) 1 (04%) 3 (0.9%) 0.744
TR R 22 (3.6%) 9(3.3%) 13 (4.0%) 0816
R
ICU A==, H 6(3-11) 6(3-11) 7(4-11) 0.058
ICU 41~ 38 (6.3%) 11 (4.0%) 27 (82%) 0.049

T—HIIPYE (UoNAEPH) B0 (—krT7—Y) TRLZ
ICU, intensive care unit; IABP, intra-aortic balloon pumping; PCPS, percutaneous cardiopulmonary support; CHDF,
continuous hemodiafiltration; HD, hemodialysis

COVID-19 {7 & ICU SEL- & DESHEY, HA ST CIE, COVID-19 Jitf 75 CTHitf TN HE~ T ICU AETCI
HBEIZE T2 (82%vs4.0%,p=0.049 ; 4 XLk 2.15 (95%(EFEXH 1.05-4.42),p=0.04; £3) . IBIT,
LR, PERI, APACHETIL A 17 CHllfli LT- A0 AT ¢ v 7T THIERETH -7 (v XL 2.12(95%
{EHEIXE 1.02—4.42), p=0.04)

#3.COVID-19 AT & ICU FELC & DBGE « v AT o« 7 [T

F - R (95%(EHEX ) plE  FHEELA Y R (95% EHEX ) @ pfE
ICU %¢1- 2.15(1.05-442) 0.04 2.12(1.02-4.42) 0.04

aAFfih, 148, APACHE IIA= 7T % FWCI L7-
ICU, intensive care unit; APACHE, Acute Physiology and Chronic Health Evaluation

V. B8

AEIOBIEZEIZECIY, COVID-19 OUitf THITEANLARNZ T ICU OFRIRHIAEEIME )~ T, 72, AL
MR A B 54 ICU AS-BE T, BEOEEE TH D APACHE 11 A2 7H COVID-19 Ot T4 <,
ICU AZEHEITRSL, R REICEN T, SERMNTCHIELROR SITHEFHICHE Ch o7,

AWFZET, COVID-19 DFATRIFAEARITAR ) - 7273, ZHUTRERATHE THREN TV [9), A
FIFHEDIKTD LT, ICU ABOULEREEREEDS Ut OEFTERE OG5 KE R RD -T2 89
\CHRZ %, 72120, ZAUIEH O TORMECTH Y, B CH 5 & ICU DFFHRESCERFE DR L
JEHVE UT- rIREMRIIAE TX 3, EHIRIROERELR & RO L W ) BREDRE SIVT0 D S it
72U 9], 72 & 2IE, FEFIROMECHIR: L, ICU SRRRARMMEL 22 25 KI3%< D, i, Yy
KRR COVID-19 FBE D AZED T8 ICU CTOIFAKFAIZHIENSAE U7 mTaetEni s 5, S5, COVID-19 &
F & ENLISNDOEIERE O T AU DN TR & R L 7R E A T > Qe Z & B EE L7
A9, L, BARZRERIE NI C& 7ehoT,

COVID-19 DA TD 7 b Hfsi e CRE B NR 5 70 BB I B & 72 S T TREMEDS B B 728D,  ABFZED
RIGUIN TR AT L7 ICU B & Lie, RUEHE & N TIEERRA B3 585813512 ICU A= L7257



b, EIEREICRRE LT SRNCEIT R & 7o 72, S5, ABSE T, COVID-19 & DA T2 <, COVID-
19 FBE G E D7 ICU TN TR ZE L I- 2B E 2R L L, ZOME 61X, COVID-19 Ot 775 COVID-
19 FBE LSO FSEN TR OF BT 8D L D ITHET 20D R CE 5, I L D LB IEEIT
1%, COVID-19 FiAT FCILUHEBIRIME T LTV [10], ~VULF—TIE, COVID-19 #if T F CReaiBaic
K92 IRGERRCEAE DN L, FECRN EF Uiz [11], sEEOOHIZERE CIL, ST ERALDAMEZERE
DM AR  FECRIIFEEThH 7273, FE ST _EFRBLUHFFZERE O.CME -34SR « JE1CH8)T COVID-19
PAT FCER- Lz [12], AEIOMZETE COVID-19 i 741, ICU FIIFZEEIMEL, BEOEIEE T L T
HEVELCRIVRENT-, ZNHOFKRO—2R, 7ok 21, LV EERBEOARE ICUICAESEDH LD
72 ICU AZFHAEL OO L < T30 o 720 LiZel, ASHMER (L SW 5 2 & NEGUEGTH THED
ICU BIROOIAZRET MBI L 72 D REMEN B U, S HITED X 9 I NSBIHEDO ISR SN D
DATHOW TR ORHD DD, 72385, EHRFE BN ICU 1320k ko riRe /e EiEE 7 — 2 X
— A (Japanese Intensive Care Patient Database, JIPAD) ~DEGkA 450 TV, S1ZIIAMIIE TR LR %,
T — 2 _R—= 2N A—A N T U T « =2——F 2 RO ICU <2 H AEN O/ IR RS OrE
WA DERHRERE & Lol 3 25803 aTRE & 72 D,

AMFGEDTRIMN L, SRR LY, SRR LR < BhET 2 2HEK 1T D APACHEI A =27 72 K& FHu
THE L CHERERE L, AEEODHOMEREE-2 & ThD, 5%, COVID-19 DORE#%ZE DT
TOFEFIEP SR 2 IR D,

AFFRNTN ORI DD, FT, ABFUTHSELE AR SBEMIETH Y, #EiEE CORKIEH
TEIFRRY, FERE LT 2 LY, BN ZRERYITHIZIER L7 b O TH Y, FRE b3
% R IARIOEY ,  F 1Pt EDO I LA RTIIIRT 5 Z R TE eV, £, T—4
—AZEENDTHERDBROND T80, T2 & 203, FECFASC N TR OFEZ2 T M T 2 727> 72, ICU
DNEBEIFRESHIEE D R A T, Hi—SHIRERB 22 Qs bl TlidZe<, [FU APACHEI
AT OEFEETH-TH, WEHATHEHTTHITE 720 e, ZD7=8%, APACHEN A =27 |2 X 5%
ERTTIEIR5T, AWIETILE O TRWF DO ASER -4 Z & LT 2 x5,

VII. %55

TR EIRRE ICU OIFREEFRIE, COVID-19 OFA THEIZZF LRI LT > 72, A THE
W28 A 2HETIE, ICU NS T TR -, ICU BRI, b, M5, B L OHRE EIER
TéHD APACHE 11 A2 7 CHIE L CHIA T CHEIZE -T2, COVID-19 Ot/ 128 ICU OFIH & R
IR T PRI IS IO IS EANE 2 D, 87 ASEEAEDZ T L 0 kHS 12 HERF 2 R0 EE
b,
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