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Abstract: Objective To investigate the clinical distribution characteristics and drug resistance of CRGN (carbapenems resistant
Gram-negative bacteria) in Sir Run Run Hospital of Nanjing Medical University, and to offer evidence to hospital infection control and
clinical therapy strategy. Methods The data of isolated CRGN strains during 2017—2019 were collected and analyzed by their
sample type, clinical department distribution, age distribution, strain distribution and drug resistance rate. Results Total amount of
isolation of CRGN from 2017 to 2019 is 591(average isolation rate 11.7%) strains. The isolation of CRAB (Carbapenem-resistant
Acinetobacter baumannii) strains (198 strains, 33.5%) was statistically significantly higher than both the isolation of CRPA
(Carbapenem-resistant Pseudomonas aeruginosa) and CRE (Carbapenem-resistant Enterobacteriaeae) (P < 0.05). The most samples
that isolated CRGN was sputum and Bronchoalveolar Lavage Fluid (BALF) sample (402 strains, 68.0%), which was statistically
significantly higher than the other samples (P < 0.05). The age of patients that isolated was mainly ranged from 61 to 90, amongst them
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the isolation of CRGN between 81 and 90 was statistically significantly higher than the other age ranges (P < 0.05). The CRGN mainly
distributed in Intensive care unit (ICU) (37.7%), Respiratory (23.7%), Neurosurgery (12.4%) and Geriatrics (7.6%) department. The

isolation rates of these departments were statistically significantly higher (P < 0.05). The drug resistance rate of CRE strains towards

amikacin was statistically significantly lower than the other antibiotics (P < 0.05). CRAB was highly resistant towards antibiotics

commonly used in clinic (the average drug resistance rate > 94.3%). Conclusion The rate of isolation of CRGN strains was high, and

the drug resistance towards antibiotics was severe in the Tertiary hospital. This study offers baseline data to optimize the strategy of

hospital infection control, and emphasize the importance of monitoring the bacteria resistance and the necessity of rationalization of

antibiotics use.

Key words: carbapenems; drug-resistance bacteria; Gram-negative bacteria; Acinetobacter baumannii; Pseudomonas aeruginosa;

Enterobacteriaeae
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Table 1 The isolated status of carbapenem-resistant Gram-negative bacteria in 2017—2019

Ay 973 JE TR B IoF 4 T % FH P TR 23 B /% mﬁaﬁ%%»ﬁ%%;m ﬁﬁ{%%gﬁﬁﬁéwﬁ%
PETR R AL BIZE/%

2017 1344 736 54.8 100 7.4

2018 1710 943 55.1 265 155

2019 2 000 1141 57.1 226 113

A1t 5054 2820 55.8 591 11.7

Fz2 20172019 EiREEHELEZAMRRARIES

Table 2 Specimen source distribution of carbapenem-resistant Gram-negative bacteria in 2017—2019

- R e VanliXy] IR PR Fefd FHoAth
bk BBl wkk B wkk ERBI% ik BRI wdR HEBI% wikk ERHI%
2017 71 71.0 1 1.0 5 5.0 8 8.0 1 1.0 14 14.0
2018 187 70.6 3 1.1 16 6.0 36 13.6 3 1.1 20 7.6
2019 144 63.7 9 4.0 11 49 45 19.9 0 0.0 17 7.5
&t 402 68.0 13 2.2 32 5.4 89 15.1 4 0.7 51 8.0
5 HAtARAALL: "P<0.05
“P < 0.05 vs the other samples
&3 20172019 FAEBHLE =AM EERM AR
Table 3 Distribution and constitute of carbapenem-resistant Gram-negative bacteria in 2017—2019
ke 2017 E‘ 2018 E‘ 2019% /a\fr‘
nitk W% witk O RELE%  wkk RIRRE% wikk FRER%
CRE I ¢ 3 B A B 2 2.0 66 24.9 57 25.2 125 21.1
PNI7E T 7 7.0 13 49 22 9.7 42 7.1
PR 5 5.0 12 4.5 5 22 22 3.7
@A TEAT B 2 2.0 1 0.4 1 0.4 4 0.7
BV AT T8 1 1.0 6 23 5 22 12 2.0
3055 HUM IR T 0 0.0 2 0.8 2 0.9 4 0.7
A AR AT B 1 1.0 25 9.4 29 12.8 55 9.3
CRAB* 79 79.0 74 27.9 45 19.9 198 33.5
CRPA 3 3.0 65 245 50 22.1 118 20.0

HH AR A "P<0.05
P < 0.05 vs the other bacterias
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2.1.4 WHHRWBIZE oM MHEEHREEZAEE B (7.6%), LR 4 DRI MR 8528 24 5
AT EBEIGRELI SN ICU (37.7%), FERENREG  HEOEERSE T HORE, ZRE811%E X
(23.7%), &AM ENRE (12.4%) REFEEZERH  (P<0.05), W& S,

T4 20172019 FHREEHLEZAMRBRLEEFTR ST

Table 4 Age distribution of carbapenem-resistant Gram-negative bacteria in 2017—2019

" 2017 5 (n=100) 2018 5 (n=265) 2019 5 (n=226) A1t (n=591)
n/kk L f51/% n/tk L 151/% n/¥k EL151/% n/kk e /%
0~10 0 0.0 2 0.8 1 0.4 3 0.5
11~20 0 0.0 1 0.4 1 0.4 2 0.3
21~30 5 5.0 2 0.8 10 4.4 17 2.9
31~40 6 6.0 4 1.5 3 1.3 13 22
41~50 14 14.0 23 8.7 14 6.2 51 8.6
51~60 7 7.0 37 14.0 13 5.8 57 9.6
61~70 18 18.0 48 18.1 41 18.1 107 18.1
71~80 18 18.0 48 18.1 44 19.5 110 18.6
81~90" 32 32.0 99 37.4 85 37.6 216 36.6
91~100 0 0.0 1 0.4 14 6.2 15 2.5

IR BAHEL: "P<0.05
P <0.05 vs the other age range

F£zS5 20172019 FEMHREEHLEZAUHERESTH

Table 5 Department distribution of carbapenem-resistant Gram-negative bacteria in 2017—2019

. 2017 % (n=100) 2018 £ (n=265) 2019 £ (n=226) A1t (n=591)
- n/k He /% n/k ELA/% n/k HeA9/% n/k ECA/%

IcU” 43 43.0 106 40.0 74 32.7 223 37.7
CcCcu 2 2.0 4 1.5 7 3.1 51 32
IR B 16 16.0 52 19.6 72 31.9 140 23.7
JLEHA 5 0 0.0 1 0.4 1 0.4 2 0.3
R 5 H 75 1 1.0 1 0.4 0 0.0 2 0.3
B RH 55 5 5.0 2 0.8 2 0.9 9 1.5
R RN b 1 1.0 9 3.4 9 4.0 19 32
ZAEBEFRE R 8 8.0 19 7.2 18 8.0 45 7.6
W PR AN 5 3 3.0 4 1.5 4 1.8 11 1.9
AR 1 1.0 1 0.4 5 22 7 1.2
P NEHE 5 3 3.0 8 3.0 2 0.9 13 22
F AR 5T 12 12.0 41 15.5 20 8.8 73 12.4
B AR B 1 1.0 2 0.8 2 0.9 5 0.8
O R 1 1.0 2 0.8 1 0.4 4 0.7
MR 55 2 2.0 1 0.4 1 0.4 4 0.7
Jiges N R 5 1 1.0 5 1.9 4 1.8 10 1.7
FERH 0 0.0 1 0.4 0 0.0 1 0.2
B RN 55 0 0.0 1 0.4 1 0.4 2 0.3
THHEHR B 0 0.0 4 1.5 2 0.9 6 1.0
SN RN 0 0.0 1 0.4 1 0.2 2 0.3
P o WA RH 0 0.0 0 0.0 0 0.0 0 0.0

SR EAMLL: "P<0.05
“P < 0.05 vs the other departments
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2i) CGEPER . WD 1P 2555 5
54.8%K1 87.1%, X kMUmERELAY) Chilinths. Sk
HUfhmE) BIPIIM 255N 62.0%F1 57.2%, XM
2525 (KERERYDE. KRR - 2
RN 64.4%F1 64.0%, X & TG/ F AR E 1P
B 25238 51.1%, X EEENHFIZE R 249 (K
PR AR I ELIE L SR R /ET ELE B B P AR T
L AERR DI T35 2528 73 1 N 65.5%-52.2%-80.9%,
XTI B (P33T 245 %08 27.1%, CRE BRI
KRB 2525 A4 s, 25650
2 E L (P<0.05). CRAB Wil A FH 0 24541
EEEMZ CPYm 2% >943%), XK E

(85.0%), Fisiff FIEME/ FH A AR IE (72.3%), kHIIR
A/ &7 4H (87.5%) MM 223 MK. AR AR R
F i Z41¥) CRE Al CRAB Tt - CRPA i Bk 7 B 45 25
24 (BRI W) 1P 25550 5
86.0%7FH 93.9%, Xk ZREKAY CGhinths. =k
fufhng) BIPIIE 255N 84.4%F1 69.7%, XM
BA2525% (ERRARmPE. SRR E) KIFHAm 2y
N 63.5%F 56.7%, KTk i B R/ B AR e T
B 258 100.0%, XF & BEH0HIFI2RPTE 259 (IR
PEPEAR/ AT ELIE L SRR /EF B BT S P AR/ T
FrYERR) I 24553 53 N 55.0% 71.0%
100.0%, R KR 2 13 265 %8 35.2%. CRPA
BRSO LK R 2 i 24 232 5 AR 2 A LU UG, 22
BHSG RN (P<0.05), W 6.

&6 20172019 FMH AT BHLE ZAMENERMELMHT AR

Table 6 Resistance rate of carbapenem-resistant Gram-negative bacteria against common antibiotics in 2017—2019

CRE [ii 25 %/% CRAB it 25 %./% CRPA ffit 2] %/%

T ZY) 2017 4 2018 4F 2019 4E 2017 £ 2018 ££ 2019 4 20174E 2018 £E 2019 £
(n=18) (n=126) (n=123) TR (n=179) (n=74) (n=53) TR (n=3) (n=65) (n=50) TR

e 44.4 59.8 602 548 1000 941 1000 980 1000 844 735 86.0
Nidizsaas] 100.0 81.5 797  87.1  100.0 98.6 1000 99.5 100.0 89.7 920 939
Dl 50.0 63.9 720 620 1000  90.6 962 956 1000  79.7 735 844
Attt e 55.6 58.0 579 572 100.0 87.1 958 943  100.0 63.2 460  69.7
TR R 412 72.1 800 644 974 857 1000 944 667 70.8 529 635
HHE 44.4 74.0 736 640  100.0 877 981 953  66.7 57.6 458  56.7
BrK AR 2 11.1 29.0 413 271 899 803 849 850 333 438 286 352
NS 222 56.3 633 473 974 892 980 949 667  46.8 404 513
il 61.1 62.1 561  59.8  100.0  100.0  100.0 100.0  66.7  70.8 62.5  66.7
i i I P/ D A e 44.4 39.2 698 511 716 694 759 723 1000 1000  100.0  100.0
WR 57 76 bR /At P L3 47.1 77.2 721 655  100.0 89.0 980 957 667 52.5 457 550
3 PR IR/ 7 3 389 542 634 522 903 847 875 875 100.0 55.9 5.1 710
BoT BE AR/ S L 4R 77.8 86.1 787 809 100.0  100.0  100.0 100.0 1000  100.0  100.0  100.0
BIF = 0.0 0.0 0.0 0.0 0.0 0.0 00 00 — - - -

S5 HABZAELE: "P<0.05
P < 0.05 vs the other drugs
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DRI AT e 5 A Be i 75 5 I 55 T 1 U 24540 FH 24 1) 18]
s SIPER 2 R AATEA S, BENAMIT
R OF B B 24400 ) A5 8 FEE 5 00 R T 243 e 3 DA K
AR A R R BRI N
SERIGIRAT B W58 on TR AT 1R 4 2R P P g A



ER ST LY 3

Drugs & Clinic

E3sE BHoM 2020529 A * 1901 -
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ng/mL; ik B, BIREERNCN 1~4 pg/mLP,
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