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Analysis of Distribution and Drug Resistance of Non-fermentative Gram-negative Bacilli in a Tertiary
Hospital from 2010 to 2019

GU Yihai"?, ZHANG Wei’, HOU Xuan’, WANG Hui’, DENG Minghui’, TAO Jungi’, ZHOU Mengrong”, WENG
Rui' (1. College of Medical Technology, Shaanxi University of Traditional Chinese Medicine, Shannxi Xianyang
712046, China; 2. Dept. of Microbiology, 3201 Hospital, Shannxi Hanzhong 723000, China)

ABSTRACT OBIJECTIVE: To provide reference for clinical empirical treatment of non-fermentative Gram-negative bacilli
(NFGNB) infection. METHODS: All kinds of clinical specimens were collected from Jan. 2010 to Dec. 2019 in a tertiary hospital
from Hanzhong city of Shaanxi province; the distribution and drug resistance of NFGNB were analyzed retrospectively. RESULTS:
A total of 26 386 strains of pathogenic bacteria were detected in the hospital during 2010-2019, including 4 077 strains of NFGNB
(15.45% ) , mainly from patients=60 years old (1 836 strains, 45.05% ). During the 10 years, the detection rate of NFGNB
decreased from 20.14% in 2010 to 15.36% in 2019 (P<<0.001). Acinetobacter baumannii (1 359 strains) , Pseudomonas
aeruginosa (1 269 strains) , Stenotrophomonas maltophilia (447 strains) and Burkholderia cepacia (351 strains) were main
pathogens. The detected NFGNB mainly came from hospitalized patients (4 001 strains), and most of them were found in ICU
(17.05% ) , neurosurgery department (14.52% ), respiratory department (12.41% ), and respiratory tract (66.69% ), secretion
(7.80% ) specimens. The detection rates of A. baumannii and P. aeruginosa in oncology department, blood specimens and urine
specimens showed an overall upward trend, while the detection rates in ICU of the hospital showed a downward trend (P<<0.05) ;

the detection rate of P aeruginosa in neurosurgery department showed an upward trend (P<<0.05), and that of A. baumannii in

A 4 T < BT T R 90 ] (— T 2 % i respiratory department showed an upward trend (P<<0.05).

1) (No.2019SF-226) The resistance rate of A. baumannii to carbapenems increased
s FARFT, W1 BFZET5 ) A0 25 %55 WL . E-mail - from about 10% in 2010 to about 75% in 2019, and the
guyh3201@163.com resistance rate to cephalosporins exceeded 78% . The resistance
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rates of P. aeruginosa to imipenem and meropenem were lower than 35% and 30% respectively, and the trend of drug resistance
did not change significantly (P>0.05);

aztreonam were lower than 40% . The resistance rate of S. maltophilia to compound sulfamethoxazole showed a decreasing trend

the resistance rates to 12 kinds of clinically commonly used antibiotics as piperacillin and

(P<<0.001), and the resistance rate to ceftazidime was high (54.70%-74.10% ). The resistance rates of B. cepacia to compound
sulfamethoxazole, meropenem and ceftazidime showed a downward trend (P<<0.01), and were lower than 15% after 2014.
CONCLUSIONS: Although the detection rate of NFGNB in our hospital showed a downward trend, the multi-drug resistance and
pan-drug resistance of A. baumannii are serious, and the resistance rate to carbapenems is increased. Sensitive drugs such as
cefoperazone/sulbactam, amikacin, levofloxacin and ceftazidime should be selected for NFGNB infection according to the results of
drug sensitivity tests.

KEYWORDS Non-fermentative Gram-negative bacilli; Drug resistance transition; Acinetobacter baumannii; Pseudomonas
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Tab 1 Detection of NFGNB in the hospital from 2010

to 2019

Efy FRE,  NFGNB, @gﬁwﬁ ﬁﬁfﬂﬁﬁﬂ@ f%%%ﬁ% «i@uﬁﬁﬁ

3 o) HEARG) EHR) KRR EE (%)
2010 1748 35220.014)  97(27.56)  108(30.68) 37(10.51) 46(13.07)
01 1962 324(1651)  73(2253)  100(30.86) 46(14.20) 4(12.96)
2012 2084 423(2030)  124(2931)  135(31.91) 50(11.82) 32(757)
013 2244 442(1970)  187(4231)  134(3032) 56(12.67) 2(543)
014 2850 322(1130)  148(45.96) 85(26.40) 28(8.70) 28(8.70)
015 3409 487(1429) 185(3799)  138(28.34) 67(13.76) 39(8.01)
016 3086 390(12.64)  149(3821)  112(28.72) 35(8.97) 32(821)
017 2601 363(1349)  125(3444)  111(3058) 38(1047) 40(11.02)
018 3152 493(15.64)  130(2637)  174(35.29) 34(6.90) £(87)
019 3106 477(1536)  141(2956)  172(36.06) 56(11.74) 23(4.82)
Len 403 0.084 3.844 3.638 8439
P 0.001 077 0.050 0.056 0.004
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Tab 2 Distribution of department of NFGNB in the hospital from 2010 to 2019

iy NFOND, ICU,#(%) TARSNEL R (% ) WEIRRL, B (% TANEE B (%) LR (%) Thsgidh b (%)
B BOAYITE ERERNE  BOATE HRRERE RS ﬁiﬁﬁﬂﬂ@ MSAHHE SabElE SR SaREE  WSAHHE WA
2010 35 28(7.95) 11(3.13) 24(6.82) 11(3.13) 16(4.55) 23(6.53) 20057) 17(4.83) 4(1.14) 10(2.84) 6(1.70) 6(1.70)
2011 34 29(8.95) 17(5.25) 21(6.48) 10(3.09) 5(1.54) 20(6.17) 0(0) 10(3.09) 9(2.78) 13(4.01) 10031) 8(247)
2012 423 59(13.95) 40(9.46) 35(8.27) 9(2.13) 2(047) 22(5.20) 2(047) 6(142) 9(2.13) 9(2.13) 2(047) 9(2.13)
2013 442 88(19.91) 15(3.39) 49(11.09) 8(181) 13(2.94) 20(4.52) 3(0.68) 6(1.36) 7(158) 12(2.71) 8(181) 13(2.94)
2014 m 72(22.36) 5(1.55) 29(9.01) 17(5.28) 12(6.21) 11(4.04) 15(4.66) 18(5.59) 6(1.86) 4(1.24) 3(093) 5(155)
2015 487 57(11.70) 15(3.08) 51(10.47) 16(3.29) 41(842) 35(7.19) 0(0) 6(1.23) 5(1.03) 7(1.44) 10(2.05) 19(3.90)
2016 390 55(14.10) 5(1.28) 52(13.33) 11(2.82) 7(1.79) 35(8.97) 4(1.03) 9(2.31) 4(1.03) 10(2.56) 11(2.82) 11(2.82)
2017 363 17(4.68) 4(1.10) 50(13.77) 20(5.51) 9(248) 14(3.86) 2(055) 8(2.20) 7(1.93) 6(1.63) 11(3.03) 12(331)
2018 493 8(1.62) 5(1.01) 49(9.94) 24(4.87) 16(3.25) 37(751) 3(0.61) 14(2.84) 13(2.64) 9(1.83) 120243) 24(4.87)
2019 41 21(440) 11(231) 28(5.87) 16(3.35) 32(6.71) 35(7.34) 3(0.63) 3(0.63) 10(2.10) 11(231) 8(1.68) 15(3.14)
Lon 43913 29.551 1.840 4078 7539 2211 0.001 6.198 0.264 2312 6.217 6.210
P <0.001 <0.001 0.175 0.043 0.006 0.137 0972 0.013 0.607 0.128 0.013 0.013
£3 2010—2019 £i% Bz NFGNB HItRASRIE D 7
Tab 3 Distribution of specimen sources of NFGNB in the hospital from 2010 to 2019

Bl NEGNBIE WEILE k(% ) R k(% ) MR B (%) R R (% ) SRR, b (%)

' MSAGHE  WEREENE  BREAHFE  EREEEE  MSAHHE  WRRENE  REAHIE  WSBENE  BSAIFR Wl
2010 35 89(25.28) 78(22.16) 7(1.99) 20(5.68) 0(0) (0.85) 0(0) 100.28) 0(0) 4(1.14)
2011 34 66(20.37) 74(22.84) 2(0.62) 13(4.01) 0(0) 4(1.23) 0(0) 2(0.62) 4(1.23) 5(1.54)
2012 40 102(24.11) 117(27.66) 13(3.07) 6(142) 0(0) 6(142) 1(024) 3(0.71) 4(095) 2(047)
2013 442 163(36.88) 102(23.08) 13(2.94) 17(3.85) 0(0) 7(1.58) 100.23) 3(0.68) 9(2.04) 4(090)
2014 m 120(3727) 61(18.94) 11(3.42) 14(435) 11(342) 6(1.86) 2(0.62) 200.62) 3(0.93) 10031)
2015 487 170(34.91) 102(20.94) 7(1.44) 19(3.90) 2(041) 9(1.85) 20041) 3(0.62) 3(0.62) 3(0.62)
2016 390 129(33.08) 80(20.51) 6(1.54) 12(3.08) 7(1.79) 3(0.77) 2(051) 8(2.05) 4(1.03) 4(1.03)
2017 363 97(26.72) 71(19.56) 14(3.86) 14(3.86) 3(0.83) 13(3.58) 100.28) 8(2.20) 7(1.93) 5(1.38)
2018 493 115(23.33) 127(25.76) 6(1.22) 9(1.83) 3(0.61) 18(3.65) 0(0) 10(2.03) 4(0.81) 7(142)
2019 41 110(23.06) 130(27.25) 9(1.89) 19(3.98) 5(1.05) 8(1.68) 9(1.89) 9(1.89) 7(1.47) 5(1.05)
Tus 0.526 0.579 0.109 1.346 5950 60.883 9.551 13.137 1131 0312
P 0.468 0.447 0.741 0.246 0.015 0.009 0.002 <0.001 0.288 0.576
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Tab 4 Drug resistance trend of A. baumannii in the hospital from 2010 to 2019[strain( %) |

JER 2 —

VAR, P [ 240 7R i 24 W % (CARSS ) %o

HiEZ 20104 20114 20124 20134 20144 20154 20164 20174 20184 20194 Lo P
RFTH/AEH 107140)  11(7860)  35(70.00)  145(8330)  112(7780)  110(6430)  72(49.00)  78(63.40)  75(58.60) 10275000 11283 0001
ORFTG /Als 31 515370)  43(5730)  91(7340)  150(8110)  1I8(7810)  137(7490)  116(77.90)  85(66.90)  85(6540)  112(78.30) 4295 0038
Keftifhre 57(5880) 472000 98(7780)  157(8490)  120(79.50)  138(7460)  116(7790)  85(66.90)  85(6540)  112(7830) 0342 0358
L ftine 54(5680)  46(6220)  86(6940)  158(85.40)  124(8210)  134(73.60)  116(7790)  85(6690)  85(6540)  112(7830) 1726 0.189
Sy lh 61(6420)  S55(7330)  101(8020)  158(8490)  122(80.80)  138(7460)  117(7850)  87(6850)  84(65.10)  112(7830) 1513 0219
SRR A 0E520) 2605100 54(4540) 1(25.00) 5(2380)  28(2030)  26(3250)  37(4740)  36(3830)  50(41.70) 0213 0644
Tl 1001030)  10(1330)  76(6030)  139(76.80)  113(7480)  112(6050)  110(7380)  84(66.10)  84(6460)  108(7550) 87153 <0.001
£PHH 13(1340)  1802400)  77(6160)  143(7730)  116(7680)  114(6300)  112(7570)  86(6770)  81(6330)  107(7540) 69518  <0.001
LHEED . - - 2(1.20) 0(0) 2(1.10) 0(0) 0(0) 0(0) 1(1.00) * *
FREH 59(6150)  S3(70.70)  107(8490)  154(8370)  123(8150)  139(75.10)  120(80.50)  89(7120)  84(6460)  112(7830) 0230 0632
KR 53(5500)  44(5870)  102(8290)  155(83.80)  118(7810)  138(7460)  110(7380)  82(6460)  65(5000)  88(6150) 4056 0044
% W% 63(6560)  S4(72.00)  104(8390)  158(8490)  122(80.80)  141(7620)  117(7850)  85(6690)  84(6460)  109(76.20) 2826 0093
ety 59(6080)  51(68.00)  101(82.10) 157(84 90)  114(8030)  80(69.00)  114(7650)  84(6670)  82(63.10)  107(7480) 1360 0244
Emﬁw&ﬁﬂ%ﬂ% 64(6670) 3473000 97(7950)  155(8470)  113(7480)  137(7450)  114(7650)  85(6690)  70(5430)  825730) 23739 <0.001

T =R ICEA ;  * T FORI N I 2R D RIS T

Note: “—"means no data; “ * ” no statistical analysis due to little data of drug resistance

x5 2010—2019 FiZPTRF R EME RN AEE (%)
Tab5 Drug resistance trend of P. aeruginosa in the hospital from 2010 to 2019[strain( %) |
bl g 20104 20114 0124 20134 20144 2015% 2016F 20174 20184 20194 Lo P
et 39(3680) 32033000 25(1870)  30(22.70) 5(580) 19(14.00) 9(8.80) 12(1430) 42350 22(23.90) 1578 <0001
URATTEAR/MREIE  24(2290)  1701720)  12(9.10) 19(1430) 2(240) 13(9.40) 5(430) 10(890) 19(1090)  24(14.00) 4,660 0031
Sefofione 00060)  2(220) 120890 18(13.50) 4(470) 1410200 12010700 14012500 22(1260)  37(2150) 0000 0.99
Lftine 17016000 18018200 19(1420)  23(1720) 5(6.00) 19(13.80) §(7.50) 17015600 26(1490)  40(23.30) 0986 0321
VR AT AR 17016200 15015200 13(9.80) 0(0) 0(0) 6(7.10) 1(180) 1001670)  14(1010)  17(1200) 1168 0280
Al B2190)  25(2580) 1914300 27(20.00) 5(590) 27019600 19017000 26023200 31(1790)  58(33.70) 45M 0032
TS 34(3180)  31(3130)  28(2090)  19(1430)  10(1L60)  21(1530)  13(1170)  23(2050)  31(1780)  42(25.60) 2950 0.086
£FHH 21(1980)  28(2860)  24(1790)  13(10.00)  11(1290)  22(16.10) 6(5.40) 2(1890)  23(13200  33(19.50) 2086 0.149
REE 441000 36036700 3326200 26(1950)  10(1200)  16(11.60) 9(8.00) 16(1430)  21(1210)  22(1280) 58607 <0.001
WK 27(2550)  24(24200  35(2630)  20(1490) 6(7.00) 9(6.50) 3(270) 8(7.20) 17(9.80) 16(9.30) #3851 <0001
WD 2(2080)  28(2830) 3123100 27(20.10) 9(1070) 18013100 1514200 1701570)  35(2110)  41(2380) 0412 0521
EEHVE 35(3270)  37(3780)  39(2890)  28(2120)  13(15.00)  24(2090)  19(1700)  23(2070)  44(2540)  48(28.10) 3428 0.064
F6 20102019 FZFREZFFREMBE MM ZTEE [ (%) |
Tab 6 Drug resistance trend of S. maltophilia in the hospital from 2010 to 2019[strain( %) |
i 20104 20114 20124 20134 20144 20154 20164 20174 20184 20194 Lo P
SffbnE - - - 29(5470)  207410)  35(5560)  21(6360)  26(7220)  20(60.60)  36(70.60) 2148 0.143
FERDE 7(1940) 9(2310)  4(1370) 12(21.80) 3012000 10019200 14(40.00) 6(15.80) 70060)  10(1820) 0.078 0780
SOTRMTEN 11029700 120790)  8(16.70) 15(27.30) 41430)  15(2240) 5(1430) 2(5.30) 2(5.90) 2(3.60) 20750 <0001
"R TR

Note: “~"means no data
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RT 20102019 FiZPTFBARERBRENTMABE (%) ]
Tab 7 Drug resistance trend of B. cepacia in the hospital from 2010 to 2019[strain( %) |

i 20104 20114 20124 20134 20144 20154 20164 20174 20184 20194 Los P

v 13(2830)  9(2140) 6(20.70) 4(16.70) 3(1030) 12.60) 1(3.10) 6(15.00) 3(7.00) 2(8.70) 13000 <0001
e 100220 7(16.70) 4(12.10) 3(12.50) 4(1430) 0(0) 1(3.10) 4(10.00) 3(7.70) 1(430) 9.360 0.002
SOV 10022200 9(2140) 6(20.00) 3(12.50) 1(340) 1(2.60) 0(0) 5(12.50) 1(230) 1(430) 17051 <0001
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