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Distribution characteristics of carbapenem-resistant organisms and its correlation
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Abstract: Objective To investigate the distribution characteristics of Carbapenem-Resistant Organisms (CRO), and the correlation
between CRO and the Antibiotics Use Density of carbapenem (AUD).Methods The clinical data of CRO and the use of carbapenems
in Beijing Tsinghua Changgung Hospital from 2016 to 2020 were retrospectively collected, then the correlation was statistically ana-
lyzed.Results A total of 3342 CRO strains were detected, including 1280 strains of carbapenem resistant Klebsiella Pneumoniae
(CRKP) (38.30%), 1094 strains of carbapenem resistant Acinetobacter baumannii (CRAB) (32.73%), 609 strains of carbapenem resis-
tant Pseudomonas Aeruginosa (CRPA) (18.22%) and 136 strains of carbapenem resistant Escherichia Coli (CREC) (4.07%). As for the
department distribution, there were 1 423 strains (42.58%) in intensive care, 406 (12.15%) in general medicine and 310 (9.28%) in
hepatobiliary and pancreatic surgery.. From 2016 to 2020, the detection rates of CRO, CRKP and carbapenem resistant Enterobacter
cloacae showed an upward trend year by year, and the detection rates were strongly correlated with the use intensity of meropenem (r =
0.90, 0.90 and 1.00, respectively), while the detection rates of CRAB and CRPA were moderately correlated with meropenem (r = 0.50
and 0.70, respectively); the detection rate of CREC was moderately correlated with imipenem (r = 0.50). Conclusions The drug resis-
tance rate of CRO, especially CRKP and carbapenem resistant Enterobacter cloacae, are still rising, and are strongly correlated with the
use intensity of meropenem. The clinical application management of antibiotics should be strengthened to curb the growth of CRO.
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NP T EH LA LR, 0.3<r<0.5 HARE A &K
£,0.5<r<0.8 A EEHIOE, r=0.8 I, I A HAA 44
SRIGAHOCHE , P<0.05 R 2ZE R A GITEE L

2 #£R

21 CROEMME 2016—2020 4F IIfi i 3 43 25
CRO B ¥k 3 342k, Hirh CRKP 1 1 280 #:(38.30% ),
7 L AR R s YR R i T AR T 24 2 R Sl AT R
(CRAB) 1 094 £ (32.73% ) ; Bk 75 B J T 245 4 1 2.
TR (CRPA) Filhsk 7 85 M it 25 KM 3% % 1 CREC 43
SIS H 609 ¥k (18.22%) Al 136 £ (4.07%) 5 LA - 4 Fil
UL BT 25 58 20 5 SRR 93% LA F o eAh , HoAth A
X LA Bk TR T 25 B VA B R P (139 Ak
4.16%) . ik T B M i 25 77 R v 0 B (39 Bk .
1.17%) i 7 %5 4 Tk 24 31 55 A7 A2 IR AT 71 (21 B
0.63%)% . W1,

22 CROKHBESLSH M CROMBE 1k
F, EAE AR i R B R HRFE , 2016—2020
AESLRG 1 423 Bk, o HE 42.58% ; HoR % R 406
(12.15%) AFREJEANRE310(9.28% ) Rl = . £ 241
T IR BE CRO K R 2 HEZ4 1T 10 By IG IR R = .
23 CROMHET#ME 2016—20204F CRO &
i % CRKP G HY R R B AR RS, A 3
12.05% 1 fil & 26.64% . CRKP M 19.58% 4 fil &
40.27%; CRAB & 14 52 35 i 245 15 00, A7 bkt 3,
2 42.47%~T72.11% W B2 AN S T A HH X Bk 75 2
I 25 25 ) T 25 5 CREC (2020 4F 3.78%) Fil CRPA
(2020 4F- 23.27% ) (1 K 13 FEHE 5 4F A8 A AR 1
5 BT B A T 245 B YA B AT A R A R R A
K (2019 4EBR AN ), AN 5.41% 34 5] 26.21%.
W33,

24 HBEBHBEREHEYWDDDs S HGITIHHA
2016—2020 4EFR B Je At 55 g 36 P K5/ W 85 R
PG A T 3 R 259 1 DDDs 5 AUD 18 , 45 5 TR,
2016-2020 4F 3K Br 56 & B pg AUD S 52 I fif i 34
(2019 4FBR A1), AN 1.54 $2 T+ 28 3.96; 1 U fib 15 5
AUD SR B R 3 (2018 4EBR A1) , A 3.49 [ &
2.85; 1M MV J1 1% B P W) Ath T AUD AR b a3 AN B &
AR 4,

25 CROMHERERSEHEMBFAYERRE
MEMESH X 20162020 4F CRO K5 % 5
T 7 B A 2 25 W) AUD AT M PR 40 AT, 445 SR & 1
CRO .CRKP | filk 75 55 4 i 245 1130 B #F D A 2R S5 ik
TR S 2 Wy e P R R R SR OC (A G R B r 4y
31124 0.90.0.90.1.00) , 5 3 & 55 5 Al 115 JE 52 5 A



- 846 - % # & 2 Anhui Medical and Pharmaceutical Journal 2023 Apr,27(4)
F1 20162020 4k RE M 25 45 = JIHEAT 7 (CRO) BRI A B B0 /451 (% )

CRO Z&Jj1] 20164F 20174E 2018 4E 20194E 20204F PER '

CRAB 79(44.13) 195(42.58) 237(36.02) 349(36.39) 234(21.51) 1094(32.73)

CRKP 74(41.34) 135(29.48) 224(34.04) 332(34.62) 515(47.33) 1280(38.30)

CRPA — 84(18.34) 119(18.09) 180(18.77) 226(20.77) 609(18.22)

CREC 18(10.06) 24(5.24) 22(3.34) 37(3.86) 35(3.22) 136(4.07)
HAIA 25 A T T 4(2.23) 12(2.62) 42(6.38) 28(2.92) 53(4.87) 139(4.16)
R 2 7 U A 0(0) 4(0.87) 4(0.61) 2(0.21) 2(0.18) 12(0.36)
TR 24 7 TR e AT 0(0) 2(0.44) 2(0.30) 27(2.82) 8(0.74) 39(1.17)
TR T 24 PE AR T 0(0) 1(0.22) 3(0.46) 1(0.10) 0(0) 5(0.15)
TR 2525 S AR AT T 3(1.68) 1(0.22) 1(0.15) 0(0) 0(0) 5(0.15)
T R 2R B 0(0) 0(0) 1(0.15) 0(0) 1(0.09) 2(0.06)

i T RIS 24 30 55 M b A R AT A 1(0.56) 0(0) 3(0.46) 3(0.31) 14(1.29) 21(0.63)

it 179(100.00)  458(100.00)  658(100.00)  959(100.00)  1088(100.00) 3 342(100.00)

TE - 1.CRAB A BR TS 85 T 24 80 & N ST T, CRKP B 75 i Tl 245 il 58 e o {F BT, CRPA SH BT 85 T 2 4 S (BT , CREC DB 2
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FT2  2016—2020 R B i 25 5 22 PHPEAT B (CRO) A HEAS 15 10 e BHE /51 (%)

Bl CRKP(n=1280) CRAB(n=1094) CRPA(n=609) CREC(n=136) HABCRO(n=223) &% (n=3342)
FE R ER 534(41.72) 545(49.82) 193(31.69) 41(30.15) 110(49.33) 1423(42.58)
AR 190(14.84) 98(8.96) 102(16.75) 2(1.47) 14(6.28) 406(12.15)
JFRRJgES MR 102(7.97) 85(7.77) 60(9.85) 40(29.41) 23(10.31) 310(9.28)
aift 61(4.77) 59(5.39) 67(11.00) 0(0.00) 2(0.90) 189(5.66)
I 5 7 ERAE IR AR 55(4.30) 81(7.40) 24(3.94) 4(2.94) 5(2.24) 169(5.06)
s e 69(5.39) 12(1.10) 23(3.78) 8(5.88) 8(3.59) 120(3.59)
aEBE O 51(3.98) 34(3.11) 17(2.79) 2(1.47) 6(2.69) 110(3.29)
L ERY] 37(2.89) 37(3.38) 20(3.28) 1(0.74) 7(3.14) 102(3.05)
B e 2R 38(2.97) 30(2.74) 12(1.97) 6(4.41) 8(3.59) 94(2.81)
WARAMEE 27(2.11) 6(0.55) 20(3.28) 15(11.03) 6(2.69) 74(2.21)
T : CRAB g 75 855 i 24 60 8 AN SOAT B , CRKP S 77 8504 T 24 il 58 5 55 V1 . CRPA Sy i35 B 0 i 245 51 ¢ SR MU BT, CREC S ik 75 8 4
i 245 KM oA
3 2016—2020 4F-fic T R M 24 55 2 AT B (CRO) A s 52 £k %
CROZE5 2016 4F 2017 4F 2018 4F 20194F 2020 4F X 1i P
CRKP 19.58 20.39 23.41 29.30 40.27 65.25 <0.001
CREC 4.16 3.76 2.36 3.81 3.78 0.00 0.950
CRAB 42.47 64.36 58.96 72.11 64.64 5.91 0.015
CRPA — 19.76 20.99 25.17 23.27 32.96 <0.001
T T s 245 K 1 B 5.41 11.54 20.49 15.73 26.24 11.09 0.001
TR 2 7 S A 0.00 13.33 7.41 3.45 7.69 0.16 0.694
TR 2 7 R S R A 0.00 4.00 2.38 21.60 8.16 6.77 0.009
T 7 5 S 247 PE AR AT 0.00 2.70 7.69 3.57 0.00 0.00 0.954
TR 255 AT e 6.00 0.83 0.96 0.00 0.00 6.26 0.012
TR 240K STV T 0.00 0.00 1.25 0.00 2.22 0.59 0.441
T 2 9 55 Mk B TR A PR 5.26 0.00 5.77 5.36 20.59 10.06 0.002
At 12.05 18.69 18.93 24.79 26.64 144.70 <0.001

T LCRAB BT M 0 24 802 AN ST B4, CRKP A0 75 B 5 T 241 98 5 711 8T, CRPA i 75 B 4 Tl 245 H 5 (B MU T, CREC Bl 75 2
T 25 KR A
2.4 =" e S Y 24 RS B AR R o R b ke 1) 45 i IR S R 2016 4F CRPA Bl A5 %8, e R A T

K (M R B r 20 5124 0.90.0.90.1.00) ; T CRAB.,
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7 0.50 F10.70) , 5 3£ % £5 /g 2 BE A G (r a3 5l R
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% # & 2 Anhui Medical and Pharmaceutical Journal 2023 Apr,27(4)

+ 847 -

(r=0.50). W35,
3 iTig

WHO 7£ 2017 4 & i 19 0 6 A= W 245 ) it 2
(AMR) g4 051 2, ¥ CRAB .CRPA Fl CRE 3|
Sy i e GO B AR RO BR AR, 2019 4R B UK AMR
G Ak AR R R U 2 —" . 5 E CDCAE
2019 4 & A 3¢ E LA Y 25 Wt 25 g 15 )
SR T AMR X 38 [ B 9T KO R 2 By U R
CRAB.CRE %I & 20l , Z it 245 4 2 A1 S M v
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55 DL IR RE 0, CRPA 75 2020 4F B 46 H %4 19.3%,
2018—2020 5 T ¥ ; CRAB B 1 % AE 2015—
2020 4 (] 15 56.0%~60.0% 2 |81 3% 55 , B AR i 24 %
53R % v s CRKP (K 38 R4k b Fhi#s, 2014
411 6.4% F T8 2020411 10.1%"

2016—2020 4F, F B A4t CRO 3 342 ¥k, Hir
CRKP 1 280 ¥ (38.30%) J& &5 1 , Hofth &= ZE & kA
CRAB 1 094 £ (32.73%) . CRPA 609 #£ (18.22%) .
CREC 136 4 (4.07%) , 5 [E P = B © #4145
TREBLA 0 K i H A AP S CRO R A 45 [ 1
AT (4.16%) 7= 1R 5 B A B (1.17%) . 38 55 MLy
B AT (21 Bk ) 55 7 R AR . CRO K Hh 3R 45 51 1
7~ ,2016—2020 4 CRO £ tH R 2 B AE ETHEH,
12.05% 3 fill 22 26.64% ; H:H CRKP £ H 838 KL
AR, M 19.58% (2016 4F ) a1 % 40.27% (2020 4F ),
Y0 F D54 4 YK CRAB #8148 = i 2
TS0 A 2R 42.47%~72.11% , 55 4 (8 (R 5 F 1 Py

O 38 1Y B HE B AR — B 5 CREC (2020 4F
3.78% ) Fll CRPA (2020 4F 23.27% ) B 6 H 3875 5 4F 4
AR . WNBFE SRR , AR N
CRO fix F 2 0 K i RE %, 2016—2020 4 FL 45 1 1
423 1k, 7 11 42.58% ; H o8 R RS RE &
LR S fe FOE R AE R E RN R R BEHEA & H
10 24 WRFE 4040 5 B ARSI 9E AR — 307 e
XF AP 29 CRO K H 47 B0 64T 20 B B e BB 75
B0 T 245 BF Y 1 B 10 G HE R DA 2016 4 1Y 4 B
(2.23%) I T+ 2020 4 53 1] (4.87% ) , 5 4 A H T
Pk 139 Bk (4.16%) , 1 [A] B9 3 £ i CREC 136 i
(4.07%) , HAG % 5 2 47 ik i 35, M 2016 4F
5.41% TN 2 2020 4F 26.21% , i R b7 5 | 5 i i
TIN5, B R AT 000 T T0UHES it 3 o) i 24
R

HATIA R, CRO it 25 1 7= A= ALk £ 22 5 =5
T PR 28 D6 AN IGE B 1 A TR B- PN Bk R
fit (1) 7K AR S Bl ANHE IR O B SRR R Ay AR
27 AL SO B 25 . R AN G 3 BT
2459 T SN A T 25 - AL S I PR BT 25 90 I A
oA 38 g s ey T R R A BT 259, DA B AE AR
WOl 1 B O 28 S 2o AR R AE A 0 A 0 A e
WY AEAE L . BT SR A 257K S
259 1) e 2 A A — B R A G &L B —
SE R PN A BT B 24 90 o8 P AT LS B0 I I AR T
27K LA B T 245 TR R e S i AR A2 FRBEAH ek
ST BN, CRO \CRKP BT 25945 T 245 1198 I
PRUR H 236 5 55 55 45 g o P 3 2 o A O R OC R 4K
r 435124 0.90.0.90.0.90,1.00) , 5 V. Jtiz 15 7 74 ) Ath

R4 2016—2020 k7 F 5 DDDs 5 AUD

2016 4F 2017 4F 2018 4F 20194F 20204
w0 DDDs AUD DDDs AUD DDDs AUD DDDs AUD DDDs AUD
JEAbYE R 4.400.00 3.49 6 325.00 3.32 8 671.00 3.37 8 674.00 3.14 6 078.00 2.85
BT E] 1948.50 1.54 5 009.00 2.63 8 710.00 3.39 7 830.50 2.83 8 428.25 3.96
RS R P R AT 1 834.50 1.45 2502.00 1.31 3 188.00 1.24 3 620.00 1.31 3223.50 1.51
it 8 183.00 6.48  13836.00 726  20569.00 800 2012450 728 1772975 = 832

T : DDDs AL 252505 5 , AUD St b 25 0l TR

x5 CROKLRY AUD AL T
2t CRKP CREC CRAB CRPA TS B AR T 25 B 08 B AT T CRO
r{H PAH i P i PE i P r{H P i PME

JEAULL -090 0.037 0.10 0873 -0.90 0037 -080 0.104  -0.70 0.188 -0.90  0.037
FB K 090 0037 -050 0391 050 0391 070  0.188 1.00 <0.001 0.90  0.037
RS P R AT 0.10 0873 050 0391 000 1.000 -020 0.747 0.00 1.000 0.10  0.873
R E 090 0037 -050 0391 050 0391 070  0.188 1.00 <0.001 0.90  0.037

T : CRKP Sy BR TS B4R 10 245 28 5 76 A B8, CREC Sy B B4R 0 25 KA 275 TR, CRAB by Bk i 53 i 24 80 2 A AT TR, CRPA Bk 75 5 4 T
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T AR 25 22 SVERT I
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