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Difference in pathogens and antimicrobial resistance in community-

acquired and hospital-acquired pneumonia in adults

TAN Shan-juan', BI Qiao-jie*, LI Ling', ZHANG Lei', ZHANG Xiao', LV Wei-hong'
(1. Department of Healthcare-associated Infection Management ; 2. Department of Emergen-
cy s Qingdao Municipal Hospital , Qingdao 266071, China)

[Abstract] Objective To compare the distribution and antimicrobial resistance of pathogens in non-ventilator hos-
pital-acquired pneumonia (NV-HAP), ventilator-associated pneumonia (VAP) and community-acquired pneumonia
(CAP). Methods Medical records of patients with pneumonia in a hospital from October 2017 to September 2019
were retrospectively investigated, according to the definition of NV-HAP, VAP and CAP, patients were divided in-
to NV-HAP group, VAP group and CAP group. Sputum, bronchoalveolar lavage fluid and blood specimens were
collected from three groups, difference in constituent and antimicrobial resistance of pathogens of three groups were
analyzed. Results A total of 4 391 patients with pneumonia were included. including 1 080 cases in NV-HAP
group, 126 in VAP group and 3 185 in CAP group, 841, 191 and 1 440 strains of pathogens were isolated from each
group, mostly were Gram-negative bacteria, accounted for 72.77% , 84.82% and 61. 18% respectively, difference
in distribution of pathogens isolated from three groups was statistically significant (3* = 64. 037, P<0.001). Anti-
microbial resistance rates of Acinetobacter baumannii to cefepime, cefoperazone/sulbactam, imipenem. gentamicin,
tobramycin, levofloxacin, ciprofloxacin and compound sulfamethoxazole, resistance rates of Pseudomonas aerugino-

sa to cefoperazone/sulbactam and imipenem, as well as resistance rates of Klebsiella pneumoniae to commonly used

[Wefs BHI] 2019-11-25
[EHERA] WEHA986 - ), L QUE) LR EFH ST FIGEI, F 2N BRI,
LlfEfEH] Bdia E-mail ;: luweihongqd@ 163. com



« 836 - v R g 4 i 24 7 202

049 A5 19 &% 9 Chin J Infect Control Vol 19 No 9 Sep 2020

antimicrobial agents among three groups were all statistically significant (all P<Z0. 05); resistance rates of Staphy-

lococcus aureus to erythromycin, clindamycin and ciprofloxacin in CAP group were all higher than in NV-HAP

group (P<C0.05). Conclusion NV-HAP, VAP and CAP are different in pathogenic distribution and antimicrobial resis-

tance, in the formulation of clinical treatment program, different types of pneumonia should be treated differently.

[Key words] hospital-acquired pneumonia; non-ventilator hospital-acquired pneumonia; ventilator-associated pneu-

monia; community-acquired pneumonia; pathogen; drug resistance
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Table 1 Distribution of pathogens isolated from three groups of patients
NV-HAP 4 VAP 4 CAP 4
9o JE T
R 4 B LG (260) TR B 4 B LG (260) R/ 4 B LG (260)
G B 612 72.77 162 84. 82 881 61.18
0 5 R B A 157 18. 67 59 30. 89 153 10. 63
Hil 4315 B T 147 17. 48 43 22.52 225 15. 63
Jiifi 98 5 B 1 131 15.58 31 16.23 243 16. 87
K 7 48 5.71 2 1.05 65 4.51
W 32 2F A5 £ B T 28 3.33 3 1.57 39 2.71
99 1%} AT 14 27 3.21 3 1.57 34 2.36
e 7L 14 1. 66 0 0. 00 12 0.83
B E 14 1.66 8 4.19 11 0.76
AT 10 1.19 4 2.09 7 0. 49
BRI 8 0.95 0 0. 00 27 1.88
PR v A T 7 0.83 2 1.05 11 0.76
Hofh G~ 21 2.50 7 3.67 54 3.75
GtH 92 10. 94 14 7.33 262 18.19
80 A R T 55 6.54 4 2.09 46 3.19
i NS s e 4 i 1 I e 7 0.83 0 0. 00 0 0. 00
Jiti 58 5% 2K T 5 0. 60 0 0. 00 130 9.03
At 5 K 1A 6 0.71 0 0. 00 37 2.57
HAth G* 1# 19 2.26 10 5.24 49 3. 40
i=4:) 137 16.29 15 7.85 297 20. 63
oty AR 22 19 B B 21 2.50 3 1.57 73 5.07
111 2 R T 28 3.33 2 1.05 67 4.65
VIR 2 T R T 25 2.97 4 2.09 31 2.15
H A A5 2 1 £ 25 2.97 1 0.52 47 3.27
S8 i B T 20 2.38 1 0.52 50 3.47
HoAth B 18 2.14 4 2.09 29 2.02
&it 841 100. 00 191 100. 00 1 440 100. 00
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B P>0.05), W#k2~5,
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Table 2 Antimicrobial susceptibility testing results of Acinetobacter baumannii to commonly used antimicrobial agents in each group

NV-HAP 4 *(n=157) VAP 4" (n=59) CAP 41 (n=153)
L H 25 ) Y P

[FESLY 3 G 7D [ G B A7) i 25k 2R ()
WR a7 VG A/t nee £ 36 64 59. 81 28 71.79 69 65. 09 1. 894 0. 388
S 1 i 5 100 63. 69 53 89. 83 99 64.71 15. 081 0. 001
3k 760 R [ /7 EL 40 41 28.28 29 49,15 30 20. 00 17. 786 <0. 001
IV JHe 55 102 64.97 52 88. 14 100 65. 36 12. 209 0. 020
KREGE 94 59, 87 48 81. 36 92 60. 13 9. 746 0. 008
AT 93 59, 24 49 83.05 87 56. 86 13.323 0. 001
B KR AL 57 54.81 25 65.79 57 54.29 1.658 0.437
ZIMF R 11 7.01 7 11. 86 12 7. 84 1.384 0.501
AT 72 45. 86 45 76. 27 84 54. 90 16.012 <0. 001
BINISRUY: 103 65. 61 54 91.53 103 67.32 15. 082 0. 001
5207 T e HY I e 85 54, 14 43 72. 88 85 55.56 6.676 0. 036

T ca F7R WRRL VYR /Al me (L 3H Sk ALUR TR/ 6F 2 3H (B ok R B AR IR 020 500 107 0145104 BR 3 b SR RS PE AR /At g T 3H L BTk - B2 A 0
Beor 5 h 3938 B 5 ¢ F TR WRAL T AR/ flu e T3 Sk FRUR AR/ 6T L0 4H B K R B AS I AR A2 5 D 106150105 Bk

3L AR BA N R X TR 2 4 11 24 B A

Table 3 Antimicrobial susceptibility testing results of Pseudomonas aeruginosa to commonly used antimicrobial agents in each group

NV-HAP 2 (n = 147) VAP 4 (n=43) CAP 41#(n=225)
YL 259 e P
i 25 kg 2R (%) it 2R AR W 2RO i 2R AR T 253 (0
WR 2 75 bR / il s 12 34 7 4.76 1 2.33 6 2.68 1.343 0.511
Sk 11 i 5 19 12.93 7 16. 28 21 9.33 2.314 0.314
Sk 76 UR R /&7 48 23 15. 65 4 9.30 8 3.65 16. 020 <0. 001
. i ¥ 75 61 41.50 22 51.16 52 23. 11 21. 281 <0. 001
ZHREE 13 8. 84 8 18. 60 19 9.27 3.828 0. 148
RRER 21 14,29 6 13. 95 23 10. 22 1.550 0. 461
(15 N N 11 7.48 3 6.98 6 2.67 4.983 0.083
LAY R 29 19.73 8 18. 60 49 21.78 0. 358 0. 836
WNT R 31 21.09 9 20.93 46 20. 44 0.024 0.988

T ca 78 WRHLTU AR /At e 030 | Sk A0 R TR /47 0 30 | 22 A 85 3% 4 0 kB 03 3 Ol 224.219,205 #k .

R4 AR T AR B X R BT R 25 B 24 s R

Table 4 Antimicrobial susceptibility testing results of Klebsiella pneumoniae to commonly used antimicrobial agents in each group

NV-HAP #*(n=131) VAP 4’ (n=31) CAP 4 (n=243)
AW - - - e P
M ZikE 2300 i 2 R AR T 25 5% (00) i 2R T 253 (0
Wiy 25 PG bR/ 5 i 4 R 41 31.30 17 54. 84 21 8. 64 54.515 <0. 001
IR oL 75 A4 / At s B 3H 23 17.56 15 48. 39 6 2.47 68.817 <0. 001
Sk 0 s bR 67 68. 37 20 74.07 90 37.04 35.366 <0. 001
3k 8 fig 58 62.37 13 65. 00 67 27.57 40. 466 <0. 001
K 76l A 72 54,96 21 67.74 61 25.10 43. 476 <0. 001

Sk F i fi5 38 29. 01 15 48. 39 15 6.17 55. 755 <0. 001
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kA6 WR R /7 £ 3H 32 28.07 13 43.33 7 2.88 67.322 <0. 001

EANiNE 50 38.17 14 45.16 33 13.58 12,455 0. 002

PN 31 23.66 11 35.48 40 16. 46 7.562 0.023

BAp ok & 7 5.34 3 9.68 5 2.06 5.723 0.057

LARY R 46 35. 11 16 51. 61 36 14. 81 32.877 <0. 001

5207 T i FR O e 61 46. 56 17 54.84 63 25.93 21.907 <0.001

TH ca FR KM AR KA BE NG Sk fVRER /&F T3 % 0 26 3R T AR B3 51 98,93 114,105 ks b 7R Sk fMA bR | Sk R BE G K f VR B / &F
B R B A R B A3 51 27.20.30.29 Bk 5/ R KRGt

RS KA IRA A F R0 259 (1 25 s 2R

Table 5 Antimicrobial susceptibility testing results of Escherichia coli to commonly used antimicrobial agents in each group

o] B0 G bR / e L 2 TR 11 22.92 9 13.85 1.559 0.212

K A6l 38 79.17 45 69.23 1.398 0.237

Sk TR IR B/ £F B 3H 5 10. 87 6 10. 00 0.021 0. 884

il rE 28 58.33 35 53.85 0.225 0. 635

RREE 22 45.83 19 29.23 3.292 0.07

TP N NS 0 0.00 1 1.54 / /

LERY R 38 79.17 45 69.23 1.398 0.237

5277 ik i PR O 26 54.17 35 53. 85 0.001 0.973

TE 2 F7R Sk VR IR /6 LRSI Bk B 46 B s b 208 Sk ARER /&5 B ARAS TR B 60 M5 /TR ARG

23.2 FEG HEHWMAHHA G WUESHOME R0 AER O R RN R M 2% 2%
BRI R VAP AR EE D AL E NV-HAP S50 L (3 P<C0. 05) , CAP &Y 41 iiif 2
55 CAP 41T 255 M4l fr i & s G A BRI X R & F NV-HAP 41, W%k o,

T3 B 2RI 43 0 e R 4 I T /AR AR VT Y i 2
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Table 6 Antimicrobial susceptibility testing results of Staphylococcus aureus to commonly used antimicrobial agents in each group

NV-HAP 4 (n=55)

CAP 4 (n=46)

U254 e P
T 24k 4 i 25 3 (%) 1 24 k£ i 25 3 (%)

HHER 52 94,55 45 97.83 0. 709 0. 400
2 G 15 27.27 13 28. 26 0. 120 0.912
KREH 9 16. 36 13 28.26 3.376 0. 066
HhEER 0 0. 00 0 0. 00 / /
EWET /AR ET 0 0. 00 0 0. 00 / /
I 5 e i 0 0. 00 0 0. 00 / /
UEZSES 8 14.55 6 13. 04 0. 047 0.828
aER 31 56. 36 37 80. 43 6.598 0.010
B 0 0. 00 0 0. 00 / /
LA R 30 54,55 36 78. 26 6.221 0.013
AR R 15 27.27 17 36.96 1. 085 0.298
KN E 12 21.82 19 41.30 4,471 0.034
PR 12 21.82 15 32,61 0.472 0. 492
5275 Wk i T T 22 40. 00 17 36. 96 0. 098 0. 754
F 45 7 1 1.82 2 4.35 0.556 0. 456
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M L. Bt VAP G2 A6 T W0 it 19 % 52, 35 10
4E VAP K 5 R AH &A1 Be 9% A B 8 3 B AR
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HAGB W 25 ¥ AT R W 25, B VAP 41 )
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4, 5EZAECT PR EE R AR — B AR5 A b X HT
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