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[Abstract] Objective To understand the multidrug-resistant organism (MDRO) infection in different specialized
intensive care units (ICUs) for 5 consecutive years, and provide reference basis for the rational use of antimicrobial
agents in different specialized ICUs. Methods Data of MDROs isolated from inpatients in 9 different specialized
ICUs in a tertiary first-class hospital between January 2016 and December 2020 were retrospectively studied, isola-
tion rate, discovery rate, infection site and antimicrobial resistance rate of MDROs in different specia-lized 1CUs
were analyzed. Results From 2016 to 2020, 30 030 inpatients in different specialized ICUs were monitored, 2 744
strains of MDROs were isolated, including 1 235 strains of healthcare-associated infection (HAI) pathogens, there
was significant difference in the isolation rates of different kinds of MDROs during 5 years (P<Z0. 05); there were

significant differences in the isolation rates of carbapenem-resistant Pseudomonas aeruginosa (CRPA) and carbape-
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nem-resistant Klebsiella pneumoniae (CRKP) in different years (all P<C0. 05), and there was an annual upward
trend. Discovery rate of MDRO infection in 5 years was 3. 86% , and case infection rate was 4. 11% ; there were sig-
nificant difference in the case incidence of MDRO infection in different specialized ICUs in different years and 5 years
(all P<<0.05); there was no significant difference in the case incidence of MDRO infection in all ICUs in different
years (P=>0.05). The top 3 sites of MDRO infection were lower respiratory tract (578 cases) . blood (240 cases)
and urinary tract (170 cases). Resistance rates of CRAB isolated from general ICU, cardiovascular surgery ICU,
neurosurgery ICU and emergency ICU to gentamicin and ciprofloxacin were all significantly different (all P<Z0. 05),
resistance rates of CRPA to gentamicin were significantly different (all P<C0. 05). Resistance rates of CRAB to ce-
foperazone/sulbactam and CRPA to piperacillin, piperacillin/tazobactam as well as cefo-perazone/sulbactam were all
significantly different (all P<Z0. 05). Conclusion During the process of clinical diagnosis and treatment, infection
prevention and control measures and rational use of antimicrobial agents should be guided according to the characte-

ristics of MDRO infection in different specialized ICUs,
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1.3 st oa M50 WHONET 5. 6 %X
PEEATGIT IR W DU G2 R GE 1T 43 BT I A SPSS 22,0
AE PR TR R T B 8 43 AR AL IR R
o7 #ade, DL P<<0.05 A ERA R L.

2.1 FRE#+ ¥ ICU MDRO & ## &  2016—

2020 4% Ll ICU A B 5 % 2246 1 MDRO 2 744
P, H A BE BRI 1235 fR AL DO 1509 fk.
i CRAB # H F5 5 (79. 20 %) , VRE £ ) R &5 K
(0.62%) ARIFZE ) MDRO K . 2 R4
Giit g X (57 =1 954. 067, P<C0.05), F MRSA
(3 = 3.003, P=>0.05 4k, H 4 4 ff MDRO
(CRAB,CRPA,CRKP,CREC) A Ja] 24 5] ICU #;
I, Z A g2 8 X7 55318 66. 920,
77.796.171. 340.13. 396, % P<<0.05), W% 1.
2.2 FXRE$E MDRO #$# % 2016—2020 44K
[ 4F B CRAB £ th 2 I, 22 5 A it # 5 L (P<
0.05), Hr 2018 4F g% e 5 Hh 2 fe 35 (89. 3000) . AR
[A4F B CRPA fil CRKP g i R L. 2 R WA &
TR (3 P<0.05), W 2,

R 1 AREE ICU MDRO K Hi 15 BEL 20 (it 25 bk 50/ 78 bR S8 B e R R KO

Table 1 Isolation result of MDROs in different specialized ICUs (%[ No. of resistant isolates/total No. of isolates, No. of
HALI isolates ])

ICU 25| MRSA CRAB CRPA CRKP CREC i
Bt ICU - 70.00(7/10,6) 80.49(33/41,17) 51.85(28/54,23) 9.38(9/96,7) 50,00(12/24,5) 39.56(89/225,58)
ZAICU  46.45(98/211,84) 83.82(487/581,183) 58.26(328/563,123) 41,31(183/443,112) 8.44(48/569,39) 48.33(1 144/2 367,541)
DANICU 60, 64(57/94,33) 77.67(160/206,71) 49.56(56/113,49) 9.39(49/522,33) 21.59(19/88,16) 33,33(341/1023,202)
HANICU  42.86(48/112,24) 85.10(297/349,78) 46.39(193/416,58) 19, 48(67/344,48) 15.06(25/166,18) 45,42(630/1 387,226)
41 ICU  38.36(28/73,21) 79.61(203/255,47) 29.17(42/144,19) 28.75(46/160,25) 4,28(16/374,11) 33,30(335/1 006,123)
MAICU  61.90(13/21,8) 50.0009/18,8) 14.29(6/42,5) 23.53(12/51,6) 6.20(8/129,6) 18.39(48/261,33)
WM ICU  41.67(5/12,2) 62.37(58/93,17) 54.12(46/85,4) 10.71(9/84,3) 3.23(6/186,6) 26.96(124/460,32)
LW ICU  25.00(2/8,2) 58.82(10/17,7) 16.67(2/12,0) 12.50(2/16,1) 24,14(7/29,5) 28.05(23/82,15)
JLEHICU  20.00(1/5,0) 9.68(3/31,2) 15.79(3/19,3) 0.00€0/12,0) 0.00€0/16,0) 8.43(7/83,5)
&t 47, 44(259/546,180) 79.20(1 260/1 591,430)  48.62(704/1 448,284) 21.82(377/1 728,235) 8.92(141/1 581,106) 39.76(2 741/6 894,1 235)

1 VRE U254 ICU il 3 Bk RIIAFK .

£ 2 ARFZ MDRO K 1% 6L [ Yo Ciif 25 BB/ Bk B 80 ]

Table 2 Isolation result of different MDROs ( %[ No. of resistant isolates/total No. of isolates])

i 24 B b 2016 4 2017 4¢ 2018 4 2019 4 2020 4 Xz P
MRSA 47.83(44/92) 50. 00(51/102) 51.82(57/110) 46.21(61/132) 41.82(46/110) 1. 160 0.282
CRAB 79.54(241/303) 78.10(246/315) 89.30(267/299) 81.42(263/323) 69.23(243/351) 7.034 0. 008
CRPA 41.86(108/258) 46.22(116/251) 52.84(158/299) 50.30(169/336) 50.33(153/304) 4.545 0.033
CRKP 15.91(56/352) 22.12(75/339) 24, 44(87/356) 21.88(79/361) 25.00(80/320) 6. 472 0.011
CREC 6.31(19/301) 8.64(28/324) 10. 86(33/304) 10.26(32/312) 8.53(29/340) 1.263 0. 261
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2.3 MDRO B # £ I F 2016—2020 4E % £
ICU Wi £ Be g8 2 30 030 f1], H b & 4 MDRO
BEBE &g 1159 5] .1 235 fi]k , MDRO J&& 3 & 3
Jg3.86% YL K IR ZE o 4.11% ., MDRO &%
ok BFIIR IR HT 3 AL ICU 433 ke f 1ICU &5

& ICU LA ICU, ALl ICU A [ 4 B i £k
5 4F MDRO J& s & LG CR LU » 22 5 29 Ge it 2
() P<<0.05); i A ICU A 4E B MDRO J&
Yo R IBIRR L H 22 F TG XL (y° = 4,103,
P>0.05), W3 3.

£ 3 AL ICU MDRO B4t % BB 2 [ Y0 OBk 9 08/ 18 e A %0 ]
Table 3 Discovery of case infection rate of MDRO in different specialized ICUs (% [No. of HAI /No. of hospitalized pa-

tients )
ICU 251 2016 4F 2017 4 2018 4F 2019 4E 2020 4¢ &1t
Bt ICU  31.43(11/35) 28.21(11/39) 24.39(10/41) 31.82(14/44) 32.43(12/37) 29.59(58/196)
24 ICU 8. 46(81/958) 8.50(93/1 094)  10.94(125/1 143)  10.23(130/1 271)  9.60(112/1 167) 9. 60(541/5 633)
LA ICU  6.84(34/497) 8. 17(41/502) 8. 67(45/519) 7.67(45/587) 7.49(37/494) 7.77(202/2 599)
#i4h ICU  5.09(39/766) 5.40(40/741) 6.12(45/735) 5.76(50/868) 5.97(52/871) 5. 68(226/3 981)
i ICU  3.21(20/624) 3.96(26/657) 3.063(28/772) 2.98(23/772) 4,59(26/567) 3.63(123/3 392)
P ICU  2.62(5/191) 2.99(6/201) 3.10(7/226) 3.91(9/230) 3.14(6/191) 3.18(33/1 039)
BRI ICU  2.13(5/235) 2.90(7/241) 2.88(8/278) 1.87(6/321) 2.70(6/222) 2.47(32/1 297)
LN ICU  0.21(2/964) 0.27(3/1 106) 0.26(3/1 165) 0.31(4/1 306) 0.25(3/1 189) 0.26(15/5 730)
JLEFICU 0. 11(1/942) 0.00€0/1 168) 0.17(2/1 212) 0.13(2/1 585) 0.00€0/1 256) 0.08(5/6 163)
A3t 3.800198/5 212)  3.95(227/5 749)  4.48(273/6 091)  4.05(283/6 984)  4.24(254/5 994) 4. 11(1 235/30 030)
e 212. 445 256. 457 302. 637 347.221 300. 120 1349, 145
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

2.4 MDRO & [z & #3425 A  MDRO P& B J§&
eI 32 B R R GE (578 1) YO | I i (240 4]
YO AR IE (170 10 s LU B W I E (84 4511 70
Bz BRERAL S (57 BivR) B i T (47 B0 T AR B AL
(45 By M B (7 000 AR AL (7 B YO . 25
4 ICU MDRO [ B J8% e 3 0 32 22 LA T M (221
B ML (127 BP0 s PRIE (78 10O Sk 35 0 Ah
ICU. # 4p ICU, Z 2 ICU, #f py ICU, IF 1 ICU
MDRO [ [5¢ 8% G 58 437 32 2 LA T W W 3 B e (43 51 4
103.127.62.21.26 Fl¥O Ry F . 8845 1CU £ E LK
153 BB ASE B IR A 4 AU (34 1)) g 3 e S s 12 e
&G MDRO(7 1O &5 A ICU fi il

2.5 1% MDRO #%4#% %

2.5.1 4/ ICU MDRO #& a4 ICU. L
A ICU A4 ICU . 22 ICU £ i 1) CRAB X Rk
RN R 2R 2R WA G FE X
(#) P<<0.05) ;#14p ICU CRAB X} Pk 85 2 1y it 25
RALTF L4 ICU ML b ICU G {43910 9. 176,

7.151,¥ P<C0.05) ;.00 4h ICU CRAB X # R V> 2
TR 25 R AT 22 ICU(y” =8. 167, P<<0.05) , 4
4 ICU O ICU  #i4h ICU 432 ICU K i Y CR-
PA X R KB R BT 25 R LK, 2 R A FiT =8 X
(P<20.05) ;454 ICU CRPA Xf Bk 55 Z M it 25 %
PR THs ICU Fgefh ICU G2 fH 4351 5. 817,
5.442,3) P<<0.05), W3 4,

2.5.2 FREFE MDRO # & FH 2016—2020
A CRAB XFB oK B W 15 7 L 36 % B g Sk ik
Jl5 e SR UD B T 2 AR AR R Sk A6 R i/ EL 3 T
2 3R s CRAB X 3k f WR I / &7 T8 35 (9 Tif 24 2% 5 4§
e A T R R TR AR FE B 25 2 AL 2 R A S
HeFE (2 =10, 254, P<0. 05) . CRPA X} 7
FirA 96 2 5w ) 2 R X RTOK R R Sk A IR
i /7 T 3H L PR K 2 3R T 24 R AR A [R) 4 FE At 1Y
CRPA XJ WRHr P4 AR | Sk 761 WR B /& U3 R 57 78 Ak /At
M L IE N 24 R R 2 S A i B L () P<
0.05), W5,
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£ 4 4/ ICU CRAB Ml CRPA X HiH 25 i 25 2 (%)
Table 4 Antimicrobial resistance rates of CRAB and CRPA in 4 specialized ICUs( %)

CRAB CRPA
B 2 A L4h i oh =87 2 P G L 4h i oh Beth % P
ICU? 1cur ICU* 1cud ICU* 1cUf ICUs# 1cut
(n=176) (n=69) (=75 (n=44) n=119) (n=49) (n=56) (n=22)
R 37 75 R 59. 66 59. 42 65.33 68.18 1. 663 0. 645 47.06 55.10 58. 49 54.55 2.302 0.512

SR UMK/ T B3 59. 76 55. 07 61. 19 58.06  0.622  0.891 - - - - - -

WRPLTG Ak /A s EL4H 71, 02 68.12 64. 00 65. 91 1.361  0.715  43.30 52.38 50. 00 50.00  1.278  0.734

Sk 71 nit. 5 89. 20 82.61 88. 00 90.91  2.475 0.280  47.06 53. 06 58.93 54.55  2.305 0.512
K TR B /47 E3H 36.91 36. 67 30. 67 35.14  0.924  0.820  31.00 32.65 48. 21 38.10  4.965 0.174
E=N il - - = = = = 49.57  55.10  51.79  59.09  0.909 0.823
WV B 84. 09 79.71 82. 67 90.91  2.569  0.463  71.43 77.55 76.79 72.73  0.974  0.808
Ey R A 81.25 75. 36 81.33 84.09 1.618 0.655  62.18 83. 67 64.29 63.64  7.716  0.052
i e 2 83.94 84. 44 86. 67 84.09  0.300  0.960  10.99 12.50 16.33 13.64  0.826  0.843
RREH 80. 68 81.03 62. 67 77.27 10.369  0.016  21.85 26.53 39.29 45.45  8.894 0.031
g7 58. 52 49,28 56. 00 52,27  1.927  0.588 - - - - - -

k=R TR 89. 77 82. 61 78. 67 81.82  6.211  0.102 42,02 46. 94 51. 79 59.09  2.988  0.393
TN E 57.04 47.83 63. 46 75.00  8.830 0.032 49,58 59.18 60. 71 63.64  3.157  0.368

T ca R BRR B VRN Vb & A K YR AR /G CH PR YD B HE BRI 137.164,149.,142 Bk b FoRBIK R 2 Sk fLURER /&
ELIH PR B F A5 45,6058 ko e R 20N PUAR/6F EIH RN VD 2 205108 67.52 #k . d FoR 20N P AR/ B L E Sk IR /& LIH A B0 31,
37 Bk e FR AT IR S0 PE AR/ e LA Sk SRR /A O 4R BT R LRSS 117,97 010091 Bk £ 27 R R P bR/l e £ 0L oK R 2 ) A
42,40 Bk o g F27m WRAL P4 bR TR R B2 500 53,49 Bk o h SRR URAL Y AR/ e T 3E | Sk ALWRER /7 L5000 20,21 Bk, - BN TR .

£ 5 20162020 4 CRAB Fl CRPA X0 B 254 i 25 % (%)
Table 5 Antimicrobial resistance rates of CRAB and CRPA in 2016—2020( %)

CRAB CRPA
HLEZ54) 2016°  2017° 2018 20194 20200 X P 2016f  2017¢  2018"  2019% 20200 X P
(n=70) (n=77) (n=84) (n=92) (n=289) (n=47) (n=45) (n=60) (n=63) (n=57)
WE R P b 67.14  61.04 68.00  61.96 57.30 2.714 0.607 44.68 45.45 4211 60.00 66.07 9.977 0.041

AAETUM/EAFEI 54.29  66.67 59.52  54.65 52.50 4,119 0.390 - - - - - - -

DRPIPEAR/ MBMEEIH 62.86  66.23  72.62 65.22  69.66

1o
921
g
=
3

39.02  38.10  46.43 56.67 63.16 9.656 0.047
Sk 1t nik 5 87.14  80.52 84.52 84.78 89.89 3.165 0.531 57.45 51.11 46.67 52.38 47.37 1.574 0.814

SLYUWRER/AFEHH 24.64 22,86 28.77  41.30  39.02 10.254 0.036 23.40 28.89 41.07 49.21  45.61 10.662 0.031

A ih - - = = = = - 50.00 61.36 56.67 60.32 49.09 2.716 0.606
e 3% 78.57 83.12 85.71  89.13 87.64 4.268 0.371 72.34 75.56  78.33 73.02 77.19 0.807 0.937
e 81.43 76.62 83.33  78.26 80.90 1.443 0.837 74.47 71.11 75.00 68.25 71.93 0.867 0.929
By e A 81.82 83.78 80.00  86.67 88.76 3.179 0.528 11.36 13.95  9.09 15.87 11.11 1.48 0.830
RAFEE 70.00  69.57 75.00  80.68 77.53 3.839 0.428 19.15 35.56 25.00 33.33 43.86 8.954 0.062
Dy B 2% 51.43  61.04 53.57  53.26 56.18 1.726 0.786  — - - - - - -

ZE AR B 82.86  80.52 76.19  84.78 88.76 5.326 0.255 55.32 51.11 45.00 60.32 49.12 3.331 0.504
HH A 55.71  67.53 71.43  68.48 75.28 7.513 0.111 51.06 60.00 68.33 65.08 50.88 5.91 0.206

T ra RaABK R R K AVRED /&7 3K LR 31 66,69 Bk . b F7m BK B U PG bR/ &7 3R Sk AUUR A/ 47 030 L JROR 5 543 51 74,
75,7069 #k . c FrRBK A AL WRHLFE AR Sk AUURFR /&7 B 043 51K 80,7573 B d FORBIRAR BL VECF AR/ ET B L BER#E F 43 90.86.88 e
FOREE AR/ A B SL AR /&7 IS 80,82 M o f o S M B L RRL PG AR/ At s B IE DK R AG BRSO R 46,41 .44 Bk, g FORIRL
PEBR L WRAL P/ e B30 U R W BRTOK e B SAy 44,4244 .43 Bk b 37 WR L PG AR DR 3L VG bR/ i 48 Sk R /T B B TR R R 4 S
57.56,56.,55 £k ,i 78 WRHL U AR IR BL PG AR/ Al B30 258 60 R L) R WRBL VG bR 2R L BTR R L4 5 S 56.55.54
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