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Risk factors for COVID-19-associated pulmonary aspergillosis in intensive

care unit patients: a Meta-analysis

HAN Ronghui's L1U Xiaolin', SUI Yuzia® (1. Department of Pharmacy, Luoyang Third
People’s Hospital , The First Affiliated Hospital of Luoyang Polytechnic, Luoyang 471000
China; 2. Department of Pharmacy, Fuzhou University Affiliated Provincial Hospital ,
School of Clinical Medicine, Fujian Medical University , Fujian Provincial Hospital , Fuzhou
350001, China)

[Abstract] Objective To systematically evaluate the risk factors for COVID-19-associated pulmonary aspergillo-
sis (CAPA) in patients in intensive care unit (ICU). Methods Studies on risk factors for CAPA in ICU patients
were retrieved from PubMed, Cochrane Library, Embase, Web of Science, China National Knowledge Infrastruc-
ture (CNKI), Wanfang Data, and VIP database. The retrieval period was from the establishment dates of all data-
bases to March 31, 2025. Two researchers independently screened literatures and extracted data, evaluated data
quality with the Newcastle Ottawa (NOS) scale and conducted Meta-analysis using RevMan 5. 4 software. Results

A total of 38 observational studies were included in the analysis, including 11 312 patients. Meta-analysis results
showed that male, age, smoking, acute physiology and chronic health evaluation [ (APACHE [l ) score,
simplified acute physiology score Il (SAPS Il ), liver cirrhosis, diabetes, chronic obstructive pulmonary disease

(COPD), cardiovascular disease, EORTC/MSGERC host factors, solid organ transplantation, hematological
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malignancies, long-term use of glucocorticoids, immunodeficiency, Charlson comorbidity index, using vasoactive

drugs and/or positive inotropic drugs. mechanical ventilation, invasive mechanical ventilation, mechanical ventila-

tion duration, renal replacement therapy, interleukin-6 inhibitor therapy were all risk factors for CAPA in ICU

patients. High body mass index (BMI) and obesity were protective factors for CAPA in ICU patients (both

P<C0.05). Conclusion There are multiple risk factors for CAPA in ICU patients. Timely identification of relevant

risk factors can help to implement standardized antifungal treatment as early as possible, so as to improve patient

prognosis.

[Key words] COVID-19-associated pulmonary aspergillosis; intensive care unit; risk factor; Meta-analysis
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Figure 1 Literature screening process and results of Meta-

analysis on risk factors for CAPA in ICU patients

2.3 Meta o #r 4R YA 38 FIF5T, L 43
Tz i P 2 HE AT Meta 2087, 25 5 Wm0 L AR 1%
I N o S e I - I ) TN L O ||
(APACHE Il ¥ 41) . fij 4k 2 P 4 3 2= 0F 2 1l
(SAPS 11 P43 (R AL 85 DR 95 | 18 i BH € 14 fiti 952
% (COPD) | 0> Il 45 %% % . EORTC/MSGERC fi F
P28 SR AR B RS A . IV 2R 0 0 ek R L R il
W BRI S Bl f . Charlson & I 9E 48 2% 8
I A5 3% 4 245 ) R/ aOE M L 25 9 42 2 L MGE
12 APELBGE L ALAGE AR T R AR YT . A
R A -6 (TIL-6) #3697 45 21 T X 2 34 fin
ICU 35 CAPA Bee WU . B & FT i 45 % (BMD
R N ICU M # CAPA JRIY: iy (5 47 4 I 2%
ICU i % CAPA st % T4 CAPA 3. Bk
fa s R R g R R FH S R LR 2. B B
Wi PRI .COPD ) ZRARIE WL & 2~5,



« 50 - B ) 2 7 2026 4F 1 HAE 25 %55 1 ] Chin J Infect Control Vol 25 No 1 Jan 2026

F 1 ICU B#H CAPA BRPER I FE Meta 5 HT AR IEAF B

Table 1 Basic information of included studies of Meta-analysis on risk factors for CAPA in ICU patients

Chauvet %'+ 2020 BABIBER A E] 6 40 13.04  EORTC/MSGERC/As-  1,4.9,12,18,27 8
pICU/Modified AspICU

Van Biesen 4% 2020 BAFIBFSE i 9 33 21,43 Modified AspICU 1,2,12,16,18,29,30 8

Delliere %' 2020 BAFIBRSE % 21 87 19.44  EORTC/MSGERC/IAPA  1,2,4,8,9,12,17,18,19,20,29,30, 8
LA 34,35,39.,40

Janssen %1% 2021 BABIBRR WA 42 237 15.05  ECMM/ISHAM 1,2,10,12,17,18,19,23.24,25,26, 7
[ 27,28,29,30,31,32,36,40,41

Vélez Pintado %' 2021 BAAIBFSE S 16 67 19.28  ECMM/ISHAM 1,2,4,12,16,18,41,42 8

Bentvelsen % 2" 2022 BABIBRS [ 58 65 47.15  ECMM/ISHAM 1.2,3,4,6,8,12,18,29,30,40 7

de Almeida %2 2022 BAFIBFE Y} 14 42 25.00  ECMM/ISHAM 1,2,3,8,12,14,16,18,19,39,40,42 8

Hashim %% 2022 BABIBEE M 74 1087 6.37  ECMM/ISHAM 1,11,12,13,16,19,20,24.30,36.37, 8
41,42,43

Igbla %271 2022 BABIBEE g9 il 118 560 17.40  ECMM/ISHAM 1,6,10,12,16.34,36 42,43 8

Marta %02 2022 BAFIBRSE L% 35 265 11.67  ECMM/ISHAM 1,2,3,4,12,16,19,36,37,39,41,42 8

Rouzé 51 2022 BABIBEE B 14 543 2,51 AspICU #rifi 1,5,6,10,12,13,18,19,21,24,25, 8
27,30,32,39,41

Permpalung %% 2023 BABIHEE B3 98 734 1,78 SAEERE 1,3,4,5,6,11,12,14,16,19,21,22, 8
24,25,28,30,32,34,35,39,40, 41,
42,43
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ZEFR 1 (Table 1, Continued)

RFE CAPA  non-CAPA CAPA S5t NOS 4+
4 i A i ; CAPA # s R %
HABSR () (RIS EP3 ik s o S A fa b [ % )

Feys %0 2024 BABIBER Fo et 112 223 33.45  ECMM/ISHAM 1,2,10.12,18,23,24,25,26,27,29, 7
31.33,35,38.39,40,41,42

Er %034 2022 BAFIBFIE +HHK 43 170 20.19  ECMM/ISHAM 1,2,3,7,11,12,14,16,17,18,19,20, 8
21,23,24,25,28,32, 34, 36,37, 40,
42,43

Wang % 2020 JEGIREBIR PHE 8 96 7.69  EORTC/MSGERC 1,2,6,12,13,16,18,19,35.39, 40, 5
41,43

Zhou %036 2023 BAFIBEA i 36 87 29,27  ECMM/ISHAM 1,2,3,5,6,7,12,13,16,19,21, 24, 8
25,27,32,39,40,41,43

Trapaga %7 2024 BB Y} 4 27 12,90 ECMM/ISHAM 1,2,4,12,13,16,18,24 8

Tchakerian % 2024 BABIBRE e 2 415 503 SAvkiiRE 40 8

Su 0] 2024 G EBE PE 30 37 44,78 ECMM/ISHAM 2,3,12,18,25.,43 6

Leistner " 2022 EfIX B EE 47 168 21.86  ECMM/ISHAM 1,2,3.9,12,19,30,33.41 5

Hurt 2L/ 2023 BABIBFA E | 29 237 10.90  ECMM/ISHAM 1,2,3.6,7,12,13,16,18,23,39,40 ,42 8

Diaz Lobo %! 2024 R ETIR  FIRE 21 54 28.00  ECMM/ISHAM 1,2,3,4,6,12,13,16,17,18,19,20, 7
21,24,25,27,29.30,33.39 ,42

Dubler %21 2022 BAFIBEE i 17 214 7.36  ECMM/ISHAM 1,2,3,6,9,33,39,40 9

Desmedt % 2024 BAFIBRSE %A 18 690 2,54  ECMM/ISHAM 1,2,3,8,9,10,12,14,16,19,21,24, 8
27,30,33,41,42,43

Caciagli 4+ 2023 BB B=AA 96 483 16.58  ECMM/ISHAM 1,2,12,13,19.,25,36,42 7

Bay %45 2024 BAFIBRS %H 29 537 512 ECMM/ISHAM 1,2,4,9,10,12,14,16,19,21,24,25, 8

30,34,35,39,40,41,42

ESERHE PSR R 1 B2 R .3 BML 4 IR, 5 BT, 6 W, 7 2otk 4 515148 Ml B E 4> IICAPACHE TT9F4») .8 7 BHAR B
e IT 43 (SOFA PF43) .9 faj fb 2otk A B2 0P 43 1T (SAPS [N 9F43) . 10 FFRE Ak, 11 99, 12 BEPR G . 13 120 BT, 14 B S 08, 15 i 1f %5
PIRT 16 185 L JE 17 B2 i, 18 18 M B 28 ¥ il 952995 (COPD) L 19 0 I3 B - 20 580, 21 FE UL 1R O 7 3£ 35, 22 HR AR #2455, 23 EORTC/MS-
GERC 15 # % , 24 TR B RS, 25 1V R G0 B PR, 26 T 4 M B A8, 27 1 FH S s 3k 370, 28 11 B S M5 , 29 I M0 £ P o Vi 35
30 ARG 31 PR A0 B b L 32 SEAR AR B MR L33 Charlson 45 0 £8 £, 34 148 16 PE 25 W) /S OEPE LD 259, 35 2 Z HLBGE <, 36 (R A
PEHLIGE S, 37 AR A HEHLIGE S, 38 HLAGE SRS ), 39 $e 32 (A 41 B 40 A (ECMO) L 40 B BERR QIR YT . 41 I T COVID-19 Ml &2 i R ik
742 A 2 (IL) -6 M)A . 43 HL COVID-19 97 . EORTC/MSGERCH g [k i1 9 KE 1 B 1 75 BF 5% 5 94 97 4 4R 308 MBF 55 36 20
AspICUM" /Modified A%pI(,U“ﬂj\:l 1CU i AE 5B 2 5 28 M 10 22005 12 7 A o, ECMIML/ ISH AM S Sy [k Y 2 2% 0 1 2% 166 4 2 P [l B A28 5 30 iy

PUB 2 20 s TAPATYT Sy 0B 7540 6 i i 2576

2.3.1 LA EGEARELH AW BMI.SAPS M2 WA/ S E WL 25 MR AR 2 ICU B
I ¥4 \EORTC/MSGERC 15 £ & KW  CAPA BREMLEK K E., HBRMRBX 2ZR . FA
B ORISR/ BOE LI 25 PREPLBGE SRR B ICU % CAPA L XU,
BUAE S A=A PEHLBGE AL TL-6 3061 R IR 9T 5 3R S2 HUGE S 4 12 AR o 41 23 B AR AR L DL IR 6,
9 W 2 A0 A WS AR AR S L A AR B2 BRI AL g SR 02k 3. BRI 4 B R 1B — S
VT o FBIE 5% L DX R AT S 2 e AT . 2SR o, R Bk B35 AF 5 )5 . B BMIL SAPS 1T i 43 . EORTC/
ECMM/ISHAM 2 Wi J5 % Bx BMI 4 4x 8 152 i) MSGERC 7 2 P 2 L TL-6 40 1 5 34 J7 4b o 43 5% mil
HZAR B EB I ICU B #H CAPA Y X, PRl 22 R0 I oA 2B A L A AT A R AR E T AL
H JE 1 SR AT A2 W b A K 30 00 FH B Bz T 3 3R A L BMI USRS A s R LR 7.
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£ 2 ICU B3 CAPA B ER H R Y Meta 73 Hras R
Table 2 Meta-analysis results of risk factors for CAPA in ICU patients

LA L
Bt 36 10 808 0. 640 0 i 50 o A6 240 1.25(1.10,1. 41) <0. 001
AR 31 6 808  <<0.001 51 Fif AL 200 7 A5 51 3.78(2.69,4.88) <0. 001
BMI 18 3724 0. 005 53 FEPLAOM AR —0.76(—1.43, = 0.08) 0. 030
A 12 2992 0. 480 0 [ 50 o A6 240 0.71€0.57,0.89) 0. 003
T 3 1512 0. 720 0 i 5 7 A5 20 1.16€0. 62,2.17) 0. 630
A 13 4 437 0. 290 15 [P 72 20 1 A8 7Y 1.43(1.19,1.72) <<0. 001
APACHE Il 4 6 790 0. 590 0 [ g 50 o A6 25 3.57(2.49,4.64) <0. 001
SOFA 45 8 1534 0. 002 68 B AL 254 RV A5 24 0.68(=0.17,1.54) 0.120

SAPS 1134 7 2359  <<0.001 78 i 1 250 7 A5 754 6.03(1.41,10. 66) 0.010
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ZE%K 2 (Table 2, Continued)
MRS 16 25 T Meta 43 #7145 5
WASCHE  REAR IR R s eta AT
N SATSES - i AR o A -
G (i P 1*(%) 49 OR/MD {8(95%CD) P
YR ITH i
I 1% M 25 ) R/ s OE L 25 12 4003 0. 001 66 i BL 50 7 A5 2.55(1.65,3.94) <<0. 001
P WL S 9 2571 0. 008 66 it AL 2850 7 A 75 2.53(1.35,4.72) 0. 004
1BAMENLAE S 9 4928 0. 004 65 i 1250 7 A5 7 3.35(2.29,4.91) <0. 001
A 7 APEHLIGE < 6 3386  <<0.001 90 Fi L 355 7 45 741 0.92(0.36,2.31) 0. 850
HLAW 388 AR ] 4 912 0. 690 0 I A0 A Y 6.11(3.71,8.52) <0. 001
5% ECMO 15 5 009 0. 090 34 [ 5 2550 0 A5 7R 1.00€0.76.1.31) 1. 000
B ARG T 19 5 091 0. 140 26 [ 5 4550 A 7Y 2.39(2.02,2.83) <<0. 001
HF COVID-19 I8 jz i £ 16 6973  <<0.001 72 it ML 355 o7 A 75 1.41€0.93,2.14) 0. 100
11L-6 4 il 536 97 17 7382 <C0.001 89 B AL 200 7 A6 25 2.01(1.08,3.75) 0.030
HURTEIRIT 12 5022 <<0.001 78 i 1250 7 455 7 1.10€0.67.1.81) 0.700
45 )7y
1 e Hif 9 B 2% 7 2080  <<0.001 77 i A1 250 7 452 74 3.84(2.01,7.34) <0. 001
AE ICU Ji 30 K NHGIER 3 988 0. 100 57 i 1450 7 455 74 1.90€0. 95,3. 81) 0. 070
AME ICU J& 90 K P9k 5L 5 4 1 694 0. 100 52 Fii L. 355 7 452 %1 2.15(1. 46.3.15) <0. 001
ICU JRFEH 12 2 940 0. 130 33 [4] 2 2880 )7 5% 78 2.13(1.76,2.56) <0. 001
CAPA NON-CAPA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight(%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bartoletti™ 24 30 56 73 1.4 1.21[0.43,3.46] —]
Bay"! 21 29 354 537 21 1.36[0.59,3.12] —
Bentvelsen! 40 58 48 65 3.0  0.79[0.36,1.72] —
Bergmann®® 26 35 101 146 2.1 1.29]0.56,2.97] —
Caciagli® 71 96 348 483 64  1.10[0.67,1.81] —_—t
Calderén-Parra™ 22 28 39 56 12 1.60[0.55,4.65]
Chauvet™ 6 6 29 40 0.1 5.07[0.26,97.41] >
de Almeida 12 14 34 42 05  1.41[0.26,7.60] >
Delliere!"” 16 21 72 87 14 0.670.21,2.10]
Desmedi!*” 15 18 507 690 09  1.80[0.52,6.31] >
Dubler® 14 17 156 214 09  1.74[0.48,6.26] >
Diaz Lobo™" 12 21 36 54 1.8 0.67[0.24,1.87] —
™ 31 43 95 170 23 2.04]0.98,4.24]
Ergiin® 28 39 98 133 27 0.91[0.41,2.02] ——
Feys® 86 112 152 223 50  1.55[0.92,2.60] T
Gangneux”) 3 7 9 30 0.4 1.75[0.32,9.47] *
Gangneux™ 62 76 338 433 3.9 1.24[0.67,2.32]
Hashim®! 49 74 768 1087 7.0  0.81[0.49,1.34] —_— T
Huang™ 711 40 61 0.9  0.92[0.24,3.50]
Hurt® 21 29 159 237 2.0 1.29]0.55,3.04] =
Igbla?” 65 118 327 560 108 0.87[0.59,1.30] — T
Janssen™ 34 42 179 237 2.2 1.38]0.60,3.14] e
Kim™ 117 101 170 14 1.25[0.44,3.55]
Lahmer""” 7 11 16 21 0.8  055[0.11,2.67] ¢
Leistner™ 41 47 126 168 15 2.28[0.90,5.75] .
Marta®! 25 35 191 265 2.7 0.97(0.44,2.11] —
Permpalung™ 63 98 451 734 8.0 1.13[0.73,1.75] T
Prattes™ 8 109 333 483 5.5 1.68[1.02,2.77] —
Rouzé®! 11 14 387 543 09  1.48[0.41,5.37)
Trapagal® 2 4 13 27 0.4 1.08[0.13,8.80] * >
Van Biesen'” 5 9 28 33 L1 0220.04,1.13)
van Grootveld!” 239 295 356 498  10.6 1.70[1.20,2.42] —_—
Vélez Pintado!""! 11 16 52 67 L3 0.63[0.19,2.11]
Wang™ 8 8 54 96 0.1 13.26[0.74,236.22] -1t
Xul! 49 78 149 257 5.5 1.22[0.73,2.06] =
Zhou™ 31 36 67 87 12 1.85[0.64,5.39]
Total (95%CI) 1701 9170 100  1.25[1.10,1.41] <
Total events 1254 6 269
Heterogeneity: Chi’=31.53, df=35 (P=0.64); I’=0 042 0=5 :2 =5
Test for overall effect: Z=3.56 (P=0.000 4) : -~
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Figure 2 Forest plot of Meta-analysis on males as an influence factor
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CAPA NON-CAPA 0dds Ratio Odds Ratio
Study or Subgroup ~ Events Total Events Total Weight(%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bartoletti"® 10 30 34 73 7.1 0.57[0.24,1.39] I~
Bentvelsen! 9 58 16 65 6.8 0.56[0.23,1.39] I~
Bergmann'® 10 35 74 146 10.9 0.39[0.17,0.87] —_—
Bay™! 11 29 172 537 5.8 1.30[0.60,2.81] -1
Chauvet™ 3 6 30 40 2.1 0.33[0.06,1.92] I
Delligre!"” 4 21 31 87 52 0.43[0.13,1.38] N
Diaz Lobo*!! 11 21 26 54 3.7 1.18[0.43,3.25] I —
Marta! 12 35 126 265 10.3 0.58[0.28,1.20] -7
Permpalung™ 40 98 362 734 27.0 0.71[0.46,1.09] —
Prattes™ 24 85 144 459 17.3 0.86[0.52,1.44] I
Trapaga™ 0 4 9 27 14 0.22[0.01,4.45]
Vélez Pintado!" 6 16 19 67 2.4 1.52[0.48,4.75] N I
Total (95%CI) 438 2 554 100 0.71[0.57,0.89] L 2
Total events 140 1043
Heterogeneity: Chi*=10.55, df=11 (P=0.48); I’=0 k t + y
0.01 0.1 1 10 100

Test for overall effect: Z=3.01 (P=0.003)
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Figure 3 Forest plot of Meta-analysis on obesity as an influence factor

CAPA NON-CAPA Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight(%)  M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bartoletti"®! 5 30 13 73 1.3 0.92[0.30,2.86]
Bay™! 11 29 168 537 2.1 1.34[0.62,2.90] —p—
Bentvelsen®'! 5 58 15 65 2.6 0.31[0.11,0.93] s—
Bergmann'® 8 35 16 146 1.0 2.41[0.94,6.19] 1
Caciagli™ 26 96 97 483 4.7 1.48[0.89,2.44] o TR
Calderén-Parra™ 11 28 10 56 0.8 2.98[1.07,8.26] —
Chauvet™ 2 6 17 40 0.6 0.68[0.11,4.13] —
de Almeida™ 8 14 14 42 0.6 2.67[0.77,9.19] -1
Delligre!" 9 21 31 87 1.4 1.35[0.51,3.57] N
Desmedt*? 3 18 219 690 1.9 0.43[0.12,1.50] e
Diaz Lobo™*!! 9 21 10 54 0.6 3.30[1.09,9.95]
Er 16 43 52 170 2.6 1.34[0.67,2.71] =p—
Ergiin® 10 39 31 133 2.1 1.13[0.50,2.59] ==
Feys!”! 35 112 87 223 8.0 0.71[0.44,1.15] .
Gananeuxm 2 7 12 30 0.6 0.60[0.10,3.61] ss——l1T
Cangneuxm' 26 76 141 433 5.5 1.08[0.64,1.80] T
Hashim®! 44 74 436 1087 4.5 2.19[1.36,3.54] I
Huang™ 5 11 20 61 0.7 1.71]0.46,6.28] S B
Hurt 6 29 71 237 2.5 0.61[0.24,1.56] /1
TIgbla® 83 118 415 560 8.6 0.83[0.53,1.28] -T
Janssen!™ 9 42 61 237 2.9 0.79[0.36,1.74] -
Kim™! 4 17 77 170 2.1 0.37[0.12,1.19] i
Lahmer"” 3 11 5 21 0.5 1.20[0.23,6.34] —
Leistner'®! 15 47 52 168 3.1 1.05[0.52,2.10] 1
Marta! 9 35 45 265 1.6 1.69[0.74,3.85] T
Permpalung™ 62 98 497 734 8.6 0.82[0.53,1.27] s
Prattes™ 32 109 128 483 6.6 1.15[0.73,1.82] T
Rouzé®!! 4 14 159 540 1.1 0.96[0.30,3.10] I E—
Sul®! 20 30 9 37 0.5 6.22[2.14,18.10]
Trapaga®™ 3 4 7 27 0.1 8.57[0.76,96.52] N
Van Biesen!"! 1 9 9 33 0.7 0.33[0.04,3.06] S R
van Grootveld™ 99 295 136 498 134 1.34{0.98,1.84] =
Vélez Pintado™ 5 16 13 67 0.7 1.89[0.56,6.38] B EEa—
Wang™! 2 8 11 96 0.3 2.58[0.46,14.37] -]
Xul! 16 78 47 257 35 1.15[0.61,2.17] T
Zhou*! 18 36 31 87 1.8 1.81[0.82,3.97] T
Total (95%CI) 1714 8927 100 1.18[1.05,1.32] *
Total events 626 3162

Heterogeneity: Chi’=60.97, df=35 (P=0.004); I’=43% ! 1 1 1

Test for overall effect: Z=2.69 (P=0.007)

0.01 0.1 1 10 100
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Figure 4 Forest plot of Meta-analysis on diabetes as an influence factor



o R e I 2% A 2026 4E 1 S 25 %% 1 ) Chin ] Infect Control Vol 25 No 1 Jan 2026

CAPA NON-CAPA 0dds Ratio 0dds Ratio
Study or Subgroup  Events Total Events Total Weight(%)  M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bartoletti!"" 4 30 13 73 6.9 0.71[0.21,2.38] I
Bentvelsen?" 11 58 7 65 5.7 1.94[0.70,5.39] 1
Bergmann® 1 35 8 146 32 0.51[0.06,4.20]
Calderon-Parra™ 8 28 6 56 3.0 3.33[1.03,10.83]
Chauvet™ 3 6 3 40 0.4 12.33[1.69,89.89]
de Almeida™ 5 14 5 42 1.7 4.11]0.98,17.31]
Delliere!” 0o 21 2 87 1.0 0.80[0.04,17.18]
Diaz Lobo!*! 3 21 2 54 1.0 4.33[0.67,28.05] ]
ot 4 43 12 170 4.6 1.35[0.41,4.42] ]
Feys® 18 112 24 223 142 1.59[0.82,3.07] T
Gangneux § 76 26 433 7.3 1.84[0.80,4.24] T
Hurt® 4 29 7 237 1.4 5.26[1.44,19.21]
Janssen!™ 8 42 19 237 49 2.70[1.10,6.65]
Lahmer™” N | 21 0.6 4.440.36,55.58] ]
Rouzé™ b 1435 536 1.6 2.39[0.51,11.08] ]
Sul® 530 1 37 08 7.20[0.79,65.43] i
Trapaga™ 1 4 4 27 0.8 1.92[0.16,23.35]
Van Biesen!" 4 9 4 33 1.0 5.80[1.08,31.11]
van Grootveld"” 32 295 48 498 33.7 1.14[0.71,1.83] T
Vélez Pintado" 1 16 3 67 11 1.42[0.14,14.65] R
Wang" 2 8 2 9 0.2 15.67[1.87,131.39]
Xy 4 78 10 257 47 1.34[0.41,4.38] T
Total (95%CI) 980 3435 100 1.77[1.40,2.25] *
Total events 130 242
Heterogeneity: Chi’=26.39, df=21 (P=0.19); I’=20% , + + !
0.01 0.1 1 10 100

Test for overall effect: Z=4.73 (P<0.000 01)
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Figure 5 Forest plot of Meta-analysis on COPD as an influence factor

CAPA NON-CAPA

Study or Subgroup  Events Total Events Total Weight(%)

Odds Ratio
M-H, Fixed, 95%CI

Odds Ratio
M-H, Fixed, 95%CI

3.4.1 ECMM/ISHAM

Bay™®! 22 29 220 537 18.1 4.53[1.90,10.78] —
Feys”! 112 112 223 223 Not estimable

Huang™ 11 11 37 61 4.0 15.03[0.85,266.84] >
Kim™ 13 17 94 170 14.2 2.63[0.82,8.39] T
Wang™ 4 8 11 96 10.5 7.73[1.69,35.39] —_—
Subtotal (95%CI) 177 1 087 46.8 4.48[2.42,8.31] -

Total events 162 582

Heterogeneity: Tau’=0; Chi’=1.99, df=3 (P=0.57); I’=0

Test for overall effect: Z=4.76 (P<0.000 01)

3.4.2 HAbiz i

Delliere!” 20 21 85 87 53 0.47[0.04,5.45]

Lahmer" 11 11 21 21 Not estimable

Permpalung™ 44 98 309 734 24.6 1.12[0.73,1.71] -

Xu 46 78 96 257 233 2.41[1.44,4.40] S

Subtotal (95%CI) 208 1 099 53.2 1.48[0.74,2.98] A

Total events 121 511

Heterogeneity: Tau’=0.22; Chi’=5.91, df=2 (P=0.05); ’=66%

Test for overall effect: Z=1.10 (P<0.27)

Total (95%CI) 385 2 186 100 2.53[1.35,4.72] -

Total events 283 1 096

Heterogeneity: Tau’=0.37; Chi’=17.47, df=6 (P=0.008); I’=66% 0:0] 0;1 1 ]50 160

Test for overall effect: Z=2.91 (P=0.004)

55

Favours [experimental] ~ Favours [control]

Test for subaroup differences: Chi’=5.42, df=1 (P=0.02); ’=81.5%

Bl 6 5 MM U 12 b B M 2H A3 AT

Figure 6 Subgroup analysis of mechanical ventilation based on diagnostic criteria
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Leave—One—Out Sensitivity Analysis

Estimate (95%CI)

-Bartoletti!"” -0.79[-1.50,-0.07]

-Bentvelsen®!! -0.87[-1.56,-0.18]

-Bergmann™ —0.76[-1.47,-0.05]

-de Almeida™ -0.70[-1.40,0.01]

-Desmedt*™ —0.69[-1.39,0]

-Dubler® -0.81[-1.49,-0.12]

-Diaz Lobo* -0.82[-1.50,-0.13]

—Er ~0.78[~1.48,-0.09]

-Gangneux!” -0.67[-1.35,0.01]

-Gangneux®! —0.76[-1.49,-0.03]

-Huang™ -0.81[-1.50,-0.13]

-Hurt® ~0.80[~1.50,-0.11]

~Kim® ~0.72[~1.44,-0.01]

~Leistner™ —0.89[-1.55,-0.22]

~Marta? ~0.73[~-1.45,-0.01]

-Permpalung™ = 1 -0.50[-0.99,-0.01]

e -0.81[-1.52,-0.09]

~Zhou™ -0.70[-1.42,0.02]

I T T T T 1
-2.0 -1.5 -1.0 -0.5 0 0.5
B 7  BMI US43 B 45 2R
Figure 7 Sensitivity analysis results of BMI
£ 3 ICU B#H CAPA RGN R B WA 5 Hr &5 5[4 I OR/MD {H(95%CI) ]
Table 3 Subgroup analysis results on risk factors for CAPA in ICU patients (combined OR/MD values [95%CI ])
A ECMM/ISHAM HAt 2 Wi DI oAl 4 X

A 3.81(2.68, 4.95) 4.11(=0.01, 8.24) 1.94(—=1.41, 5.29) 4.10(2.96, 5.24)
BMI —0.43(-0.96, 0.10) —2.01C(=4.05, 0.02) —0.75C(—1.64, 0.15) - 0.78C(=1.63, 0.08)
SAPS I ¥4y 5.79(1.82, 9.76) 10.93(—16. 11, 37.97) / /
EORTC/MSGERC 15 £ K % 2.02(1.03, 3.94) / / 2.02(1.03, 3.94)
01085 FH W B o 9 3R 2.18(1. 12, 4.25) 3.58(1.15, 11.14) / /
1A 5 24 R/ SOE M L 25 2.35(1.51, 3.64) 3.03(1.01, 9.08) 4.05(3.01, 5.45) 1.67(0.91, 3.08)
HZHLGE 4.48(2.42, 8.31) 1. 48(0. 74, 2.98) 2.99(1.74, 5.13) 1.67€0.52, 5.44)
BN S 3.55(2.29, 5.51) / 2.79(1.69, 4.61) 3.92(2. 14, 7.18)
1L-6 1 #3697 2.06(1.04, 4.07) / 3.51(0.24, 52.17) 1.68(1.02, 2.76)
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TE TG A% G5 S 5 I ] A 165 PR 3% 100 o 32 o i M i o AR
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SBCH TG  — i i A A i T O & . BT H AT
W AR 2 Wk RE A PR S BT S M A E T Rt
TR PR A 26 S 16 P38 6 T 12 W Bt B 259
RN HELEZ, KAWRRH Meta 5408 09 J5
By NFEAE BE LA JFAE IR 97 35 0t 55 4 B2 X ICU /&
H CAPA LGRS KR 475347

Meta J3#1 B8, B2 ICU H ¥ CAPA Byt

oN

MG N & X 5 TAPA fER N & o Hras it —8 .
2 W 7 AR BE Y APACHE 11 #£43. SAPS 11
P42 ICU % CAPA B faw £, 5%
RiFsE > v CAPA FE % &4 FEAE COIVD-19 &
H—E. HI. 48 ICU i3 CAPA L G [
FEA I RS e S, HRE N 2 i e AT e E o 4
WP S b B 200 6 O 11 55 i 37 B o B BT 1 S 928 I
JO7 » DT 189 0 40 % TPA JERE B9 KU . W A
CAPA JEIL (1 fa b K 2 4 75 AT B 5 il 38 66 il ¢
P A G

A KRIE BMILMD = — 0.76, 95%CI( - 1. 43,
=0.08), P=0.030]JFARELOR =0.71, 95%CI
(0.57, 0.89), P =0.0037]/2& CAPA JE&Jt iy {5 4 ¥
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P2, 33— B0 5 38 40 6 IS e 4Ly 40 28 Pk L T R
JRURS: PR 28 W AAN ] . LI 5% % A ik S CAPA
B W 2 — L R AR ST S RS Bk
&GN HTIIT R 58 4 — 30, 3R IEEFE CAPA i) £
T R 5 2% . Vanderbeke 255" 'K B 5% %k 4l
KB, AE K B A A O I il B o (VAPA) 1)
COVID-19 B BB e T B8l VAPA B3
(35% VS 14%), BARXIERE S VAPA Z[H ()X &
PEATGEIT 22 BT BT 4R R R P A 0 38 VAPA K
K. BERSELE LT ICU HAE B 0 R B M 1
B R B BMI(=28 kg/m®) /& COVID-19
Uk kAR 2Pk FL R IR Y (IFD 59 80 57 AR 37 ) % (aOR =
0.85, 95%CI: 0.75~0.94), Leistner &£ fJf 5%
&M .CAPA 53 CAPA ¥ 4] #Y BMI /K F 24
S G 2R P %30 kg/m® VS 29 kg/m’,
P =0.499) , & 3 HF AL BEAE R XU 2 A9 B k. iR
P W] IR Bl o CAPA M fa e &,
BEAh, BLA B 55 B R AR I B K T B 2 CAPA
FRME— ST FE R R R . A Meta 43 B IE 52 4F % 38 K
J& CAPA — a2, X — 7 9 v S Bk i %
FEHLHI AT B85 70 2 1 A B A 4 0 R U8 TR S A B
F YRR fa A FORAS T i sg x5, &
R, A& Meta 40 #7 $2 78 & BMI/JE it 7] B8 2
CAPA 14 B 2, Hoaf YT BL ) v 7% A R iF o2 it —
A ) B B IE

FFRE AL B R L COPD . O L B0 SR 2 B
R | IV 5 G0 30 1 I 8 L B 00 W B R L
FEW G A I AE, ¥ 2 B F W ICU & CAPA
YR . BRA DB ST kB CAPA & 1 &
PRl 2 I PR 2 B0 B B 4 S 2 (B AR Meta 43
Hrah 5 5 7%, EORTC/MSGERC 1 3 % | 524k %8
B RSAE IV ZR G P IR U ol R TR
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FI G RAFAE AR —F > WA 5T 5 B DR
J& CAPA B fER M2, 5 Liu 0 % F ICU &
I 2 S e A I TR 2R A F 9 4 S — 3L

i A A5 9 A 245 ) R/ SE M L 259 L HE 2 AL
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