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Is COVID-19 a risk factor for infection/colonization with multidrug-re-
sistant organisms? A survey on multidrug-resistant organisms infection in

hospitalized patients during the COVID-19 pandemic
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530021, China)

[Abstract] Objective To analyze whether coronavirus disease 2019 (COVID-19) is a potential risk for the infec-
tion/colonization with multidrug-resistant organisms (MDROs) in hospitalized patients during a surge admission of
COVID-19 patients. Methods Data of hospitalized patients in a tertiary first-class hospital from December 1, 2022
to January 31, 2023 were retrospectively analyzed. Clinical data, antimicrobial therapy, and MDROs detection re-
ult between COVID-19 patients and non-COVID-19 patients were compared. Patients with detected pathogens
were divided into MDRO group and non-MDRO group. Risk factors for infection/colonization with MDROs in hos-
pitalized patients were analyzed by multivariate logistic regression. Results A total of 16 710 patients were admitted
in hospital, 2 403 cases were in COVID-19 group, and 8.83% (113/1 280) were MDRO-infected cases; 14 307 ca-
ses were in non-COVID-19 group, and 4.43% (167/3 770) were MDRO-infected cases. The detection rate of car-
bapenem-resistant Klebsiella pneumoniae (CRKP) in patients in COVID-19 group was higher than that in non-CO-
VID-19 group (48.15% vs 30.89%, P =0.028). Multivariate analysis results showed that critical illness (OR =
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4,796, 95%CI; 3.524 = 6. 527), antimicrobial therapy =>2 days before pathogen culture (OR = 2. 330, 95%CI:
1.699 = 3.196) , positive fungi culture (OR = 1. 780, 95%CI. 1.318 — 2. 405), long hospital stay (OR = 1. 036,
95%CI: 1.030 — 1. 042) were risk factors for MDRO infection/colonization in hospitalized patients (all P<Z0. 05).

Conclusion During mass admission of COVID-19 patients, MDROs infection/colonization is related to critical ill-

ness, antimicrobial use, positive fungi culture and long hospital stay, while COVID-19 infection is not a risk factor

for MDROs infection/colonization.
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Table 1 Comparison of basic information between two groups of patients (No. of cases [ % |)
FEARE B COVID-19 41 (n=2 403)  HE COVID-19 4 (n= 14 307) v P
P51
i 1 453(60. 47) 7 695(53.78) 37.07 <0. 001
z 950(39. 53) 6 612(46.22)
AEPR>65 % 817(34. 00) 2 579(18. 03) 324,17 <0. 001
FE PR
Ao i 10 9% 912(37.95) 3 853(26.93) 122. 61 <0. 001
8 1 il 58 9 9 248(10.32) 647(4.52) 136. 45 <0.001
1 1 5 U 9 219(9.11) 709(4. 96) 67. 82 <0. 001
58 I 95 95 112(4. 66) 647(4.52) 0. 09 0.763
S bR 680(28. 30) 4 015(28.06) 0. 06 0.813
B bR 386(16.06) 1.523(10. 65) 59. 69 <<0. 001
G EIREILT 240(9. 99) 708(4. 95) 97. 62 <0. 001
JIES JHE 5 1 o 2 45 4 =30 kg/m?) 7(0.29) 47(0.33) 0.09 0. 766
68 300 4T ) A0 BB 7 30 L e 30(1.25) 387(2.70) 17.94 <0. 001
16 T D 346(14. 40) 517(3.61) 488. 61 <0. 001
A I Ho Al e 1241(51.64) 3220(22.51) 892, 58 <0. 001
IR R 3 K 2 1.053(43.82) 1.833(12.81) 138454 <<0. 001
L I R 115(4.79) 373(2.61) 34, 44 <0. 001
i TRk e 70(2.91) 385(2. 69) 0.38 0.536
PR % % Yo 26(1.08) 223(1.56) 3.19 0.074
B2 IR AR 2 ke 30(1.25) 219(1.53) 1.12 0. 291
A Bl R G IR 7(0.29) 152(1.06) 12.98 <0. 001
B R 11(0. 46) 86(0. 60) 0.73 0.392
AR % HE 34 Jef 6(0.25) 75(0.52) 3.21 0.073
HEE I WR TS 5(0.21) 61(0. 43) 2.49 0.114
rf AR i 22 2R 5 ek e 12(0.50) 53(0.37) 0.88 0. 347
AU I 5 U e 9(0.37) 27(0.19) 3.30 0. 069
108 % e 5(0.21) 30€0.21) <0. 01 0. 987
U A Ao S 13(0.54) 41(0.29) 4,13 0.042
B I H A R e HL RS 57 B A 414(33.36) 670(20. 81) 76.73 <0. 001
A e W1 18] 443 > 38 C 989(41. 16) 2 030(14.19) 1.010. 83 <0. 001
I % AL E 40> 10 X 10° /L 1 459(60. 72) 6 337(44.29) 222.96 <0. 001
<4 X10°/L
1L 35 P4 5 2 5 >>0. 5 ng/mL 1 110(46.19) 2 432(17.00) 1.049.75 <0. 001
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AR B R IE T M RIT AT A EIRRT O —FUE A SEE R . oy A IF FARR R AR R A RE R IR E | SR 0 S A A s o
SESAR SR LW O T B IR o d ORI W RS R A AR A B SR A B B

2.2 wAHZHLAE L COVID-19 H B EH W H 2597 W el TR COVID-19 4. 2 7 A %
YNEITIFAE N 11(7,19)d. 4k COVID-19 4 & TR L (P<<0.001) . HEZPIHAYIRITH S5 918
HF8G,14) d, WA K ERAZRITFE N (Z= 15 5 3% 1 533 151 (25. 90 %) B 3% 4 1 B L B 15
=12.141,P<C0. 001), COVID-19 #H & # # 7 i FHAE . DL 2,
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Table 2 Antimicrobial use in two groups of patients (No. of cases [ % ])

13 oA 0 T 254

o FH 45 R 2001
I EuNCESE/R

o 8 7 2R P B LA L
%44 YU 251k

P 2593677
FLH SRR

COVID-19 4 (n =2 403) 1 476(61.42)

545(22.68)

436(18.14) 882(36.70) 494(33.47)

4k COVID-19 41 (n= 14 307) 4 442(31.05) 911(6.37) 627(4.38) 2 134(14.91) 1 .039(23. 39)
Ve 829. 94 688. 29 654. 10 660. 34 58.63
P <<0. 001 <20. 001 <20. 001 <0. 001 <<0. 001
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41167 i, 4. 43%0) . 22 54 G it 243 L (P<C0. 001),
W 3. fth MDRO bR 48 3 BRI T8 (175 4,
52. 7106 3 Il 36 HE VR (49 13 14, 76 70) (R
(25 13 ,7. 53 %) B TH 43 W) (25 5. 7. 53 %) VAP

# K I (20 £33 .6, 02%0)

COVID-19 4 i 35 Tk e 75 25 M 28 i % 5 15 1 1A
(CRKP) ¥ i % (48. 15%) & T4 COVID-19 4
(30.89%0) R A G ¥ E X (P =0.028), W4l
B H 4 MDRO Wy R L, 2R S IT %2 E
SL(H) P>0.05), WLEE 4,
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Table 3 Pathogenic specimen detection status and detection result in two groups of patients

N . o U B WAy 2 d R
4150 RRE & . . % i MDRO 8 % 8¢
4 %) ] KB R Kot MDRO 3 #r i MDRO UM MDRO 8
B [#R(%)] BT LHIC%)]
COVID-19 41 (n =2 403) 1 280(53.27) 317 135(42.59) 113(8.83) 88(6. 88)
4 COVID-19 2 (n= 14 307) 3 770(26. 35) 632 197(31.17) 167(4. 43) 126(3. 34)
Xl 706. 822 - 12. 096 35.229 29. 389
Iz <0. 001 — 0.001 <0. 001 <0. 001

T o BTG H0 R B FF B L5 SRR B A 5 R A B K IR A 1 LA R B AN A B R A ER R BRI S I BRI . b S
CRAB, Tiif ¢ 75 B¢ 15 S B £ I 24 B 7 (CRPA) CRKP | i i 7 5 75 28 K 2 & 18 (CREC) K HAth i 5k 5 5 75 25 AT 11 (CCRE) T B 4 74 K 4
3 B ER B (MRSA) (i 77 1 8 Z A ERE (VRE) . - FoR RiFATF G 47 .

x4 AR RFE S MDRO # & 4316 5 0 Dbk (%) ]
Table 4 Distribution of key monitored MDROs in two groups of patients (No. of isolates [ % ])

451 CRAB CRKP CRPA CREC HAlh CRE MRSA VRE
COVID-19 4 (n=317) 65(91.55) 26(48.15) 20(36.36) 1(2.22) 2(8.33) 21(52.50) 0€0)
4k COVID-19 £ (n = 632) 82(86.32) 38(30. 89) 41(41.00) 5(4.35) 3(4.41) 28(37.33) 0C0)
XZ 1. 098 4. 839 0.320 - - 2,454 /
P 0. 295 0.028 0.572 0. 459 0.391 0.117 /

TE: = AR Fisher B U1 15 5 /3R om RETTH 007

2.4 fEIREAH MDRO B3/ R A6 &% B % 447

5 050 5] £ E RARAS BEAT 3 B ARG TN o 49K 378 G 0 245
S HNWr . 280 4] & AL/ . MDRO. 4 770 {7 24
IF MDRO B % . fEBe 8 # MDRO FGY/ E 1l
Y 5 TR 2R A 45 R R W] COVID-19 AR > 65 % |

YT IN= R 7ol U i i S [N Qe A
G KR B R YU 2 YR B AR R P
YNEIT =2 d PR YR T T R BE H R K
M B 8 MDRO B i@ I K AR, 255 A
it aE i L (¥ P<<0.001), W5,
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HE K (OR=1.036,95%CI:1.030~1.042) 21 B
BH R MDRO SR /78 A6 1 2k 7 fa B R (3 P
<0.05), Lk 6,

® 5 ERCERFH MDRO FRS /A8 1Y 51 % 5t

Table 5 Univariate analysis on MDRO infection/colonization in hospitalized patients

MDRO J#3¢ / € Fl

t MDRO Jg& %t /52 1

A (n=280) (n=4770) r/z P
COVID-19[ % (%) ] 113(40. 36) 1167(24. 47) 35.299 <<0. 001
A >65 2 LB (%) ] 110(39. 29) 1 350(28. 30) 15.525 <0. 001
SRt L] (0]
AU I 1 5% 144(51. 43) 1 654(34.68) 32.377 <0. 001
bR 68(24. 29) 708(14. 84) 18. 134 <<0. 001
8 1 i 5 23(8.21) 480(10. 06) 1.008 0.315
P I S 26(9.29) 399(8. 36) 0.291 0.590
P T IUE 2 95 8(2.86) 207(4.34) 1.426 0.232
BRI REAR T 17(6.07) 367(7.69) 0. 991 0.320
faEBELH D] 136(48.57) 447(9.37) 368. 935 <<0. 001
AT B [ (06) ] 172(61. 43) 1.790(37.53) 63. 602 <<0. 001
B E 0] 122(43.57) 670(14. 05) 174. 352 <<0. 001
ZHE Y RIT LB ] 272(97.14) 3 577(74.99) 71. 607 <<0. 001
B F R Z L Wia Y =2 AL (%) ] 214(76. 43) 1 706(35.77) 185.579 <0. 001
YL 267 )T BRI M(Pas . Pos) . d] 27.5(16,41.0 7(2,14) - 18.945 <0. 001
g HE[M(P2s , P75) ,d] 31.5(18,48.5) 12(7,20) - 16. 391 <0. 001

6 P MDRO YL/ E M 1 2 B R 5t
Table 6 Multivariate analysis on MDRO infection/coloniza-

tion in hospitalized patients

SES B P OR 95%CI

fo R 1.568 <<0.001 4.796  3.524~6.527
BTN P ZY  0.846  <<0.001 2.330  1.699~3. 196
YRIr =2 d

IR B 0.577 <C0.001 1.780 1.318~2.405
[ESAERAE'S 0.035 <<0.001 1.036 1.030~1.042
COVID-19 g 0.114  0.441 1.121 0.839~1. 498
LEI>65 % 0.208  0.191 1.231 0.901~1.680
Ao ik XL A5 9 5 s 0.162 0.302 1.175 0.865~1.598
PR 52 0.258 0.135 1.295 0.922~1.817
AIETFIPIRGERY  0.136  0.402 1.146  0.833~1.577
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