I ZEBE2FBe2F 4t Acad J Chin PLA Med Sch May 2021, 42 (5) http://jyjx.cbpt.cnki.net 525

H=H[E[x 2018 - 2020 F MR FAFRE D EEMAME S

SR, T, R, WEh, B, FHERE, AW
BRELERS —EF P BEA, bW 100853

WE:ES RN RS, s T RIER TR EEN. B A0 2018 - 2020 4F
570 T DA 9 40T B2 i 24 PR, Al PR m B RSB R K . A3k A VITEK MS BU G 74 45 2, VITEK
2 Compact 4 18 %5 5 245 U HEAT HU TR 25 9 U PR IR 50, %088 R ] WHONET 5.6 #4141t 40 0. &R bl 2018 -
2020 4F 3 574 i B I IR R, Horp B2 F Aotk SRR 58.26 %, 60 % L I3 1 53.05% (1 896/3 574). Il 5EHH
PERHAAE 3 M BFE N 22 EAE W = KRR, 22 MR B M R A R e R S S ek, BAEE A
[FIZH A AE, DA AR Bt A UL o ke R AR 5 R SR AT 4 426 Ak, Horh i Z BAPE G (5 57.82%, # 2 B 1R (7 38.12%,
B 4.07%. B 5 0753 B B YR EE R BB MER 4T BRI (1 505 Bk, 34.00%) . KGR AT (659 ¥k, 14.89%). Jili 46 78 B A 4
(469 &, 10.60%) . RIAEREE (235 #, 5.31%) Fl4: H @RI A ERE (135 K, 3.05%). 2018 - 2020 435 v 181 % S0 e B ra Tif 245
FAr0R 3.04% . 2.54% . 2.52%, ST 255 R 2.58%; fili 9 v T A1 TR0 Ui B e PR TR 245 %301 4 40.24% ., 33.33% . 57.05%,
ST 253850 43.71%; 1S ASSIFF R I e 55 R T 252853 318 73.68% . 80.36% . 75.00%, ST 22 76.40%; FiZR-{R R
TR X S 5 R BT 25 2R 43 3 18.529% ., 28.00%  39.29%, ST 255 A 26.17%., 2018 - 2020 41 B 42 PU Ak 4 8 (A A Bk
BRI R 53510 29.63% . 17.39% . 26.47%, SAKK R K 26.61%., 5 fFITAE B R BE S — 5 2.0 L5 370 TR LAk
I PRI P A 8T B AT . R 38 A DRI I 48 S B (I TR =, e 7 M T 243 i 48 o T 4100 TR B 2 AN BT A1 PR 1 S5 2 iy, I PR N 5
FEEM

SRR+ MGG s R SRR 3 A1 5 T 24 5 e i 2 M s U Nic s v

HESES  R446.5 XBMFER : A XEHS : 2095-5227(2021)05-0525-08  DOI : 10.3969/j.issn.2095-5227.2021.05.010
W £& tH R i8] : 2021-06-05 19:14 W £& tH R E : https://kns.cnki.net/kems/detail/10.1117.R.20210604.1053.004.html
BIRARST « B4R, MEEAHE, BRHELS, 45 JE=REERT 2018 - 2020 4E ML R R 44T MR 2T (1] R EE
2R, 2021, 42 (5) & 525-532.

Pathogenic spectrum of blood stream infections and realated drug resistance in a grade A
territory hospital from 2018 to 2020
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Corresponding author: WANG Chengbin. Email: wangcb301@126.com

Abstract: Background The increasing incidence of bloodstream infection of hospitalized patients has aroused great concern of
clinical workers. Objective To investigate the pathogenic profile and antimicrobial resistance in blood stream infections in our
center from 2018 to 2020, and provide evidence for the diagnosis and treatment of clinical bloodstream infection. Methods VITEK 2
Compact bacterial identification system and IVITEK MS mass spectrometry were used for bacterial identification, antimicrobial
susceptibility test was carried out by VITEK 2 Compact and analyzed by WHONET 5.6. Results From 2018 to 2020, a total of
3 574 patients had positive blood culture results. There were 2 324 males and 1 250 females, with an average age of 58.26 years, and
52.86% (1 896/3 574) of whom were over 60 years old. The departments with top three incidences of blood stream infections were
emergency department, intensive care unit and oncology department. Patients with positive blood culture in emergency department
usually had acute symptoms such as fever or abdominal pain, accompanied by pathological changes of different tissues and organs,
and pulmonary infection was common seen. Totally 4 426 non-repetitive pathogenic strains were detected in our study, including
Gram-positive bacteria (57.82%), Gram-negative bacteria (38.12%) and fungus (4.07%); and the top five isolated bacteria were
coagulase-negative Staphylococci (1 505 strains, 34.00%), E. coli (659 strains, 14.89%), K. pneumoniae (469 strains, 10.60%), E.
enterococcus (235 strains, 5.31%) and S. aureus (135 strains, 3.05%). In 2018, 2019, and 2020, the drug resistance rate of E. coli to
imipenem was 3.04%, 2.54% and 2.52%, respectively, with a total rate of 2.58%; The resistance rate of K. pneumoniae to imipenem was
40.24%, 33.33%, 57.05%, respectively, with a total rate of 43.71%; The resistance rate of A. baumanni to imipenem was 73.68%,
80.36% and 75.00%, respectively, with a total rate of 76.40%; The resistance rate of P. aeruginosa to imipenem was 18.52%,
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28.00% and 39.29%, respectively, with a total rate of 26.17%; The three-year detection rates of Methicillin-resistant S. aureus was
29.63%, 17.39% and 26.47%, respectively, with a total rate of 26.61%. Conclusion The pathogens of blood stream infections in our
hospital are mainly coagulase-negative Staphylococci, E. coli and K. pneumoniae. The detection rates of carbapenems drug-resistant
K. pneumoniae and A. baumannii are high, which suggests that close attention should be paid to clinical drug use.

Keywords: blood stream infection; bacteria distribution; drug resistance; carbapenem; imipenem
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Fig.1 Age distribution of patients with bloodstream infection
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Tab.1 Main disease distribution of bloodstream infections
in the emergency department

Main disease n %o
Lung infection 228 25.03
Coronary heart disease 119 13.06
Respiratory failure 94 10.32
Urinary tract infection 77 8.45
Biliary tract infection 74 8.12
Renal insufficiency 70 7.68
Cholangitis 55 6.04
Gallbladder stones 51 5.60
Cholecystitis 45 4.94
Cerebral infarction 42 4.61
Acute pancreatitis 39 4.28
Others 17 1.87
Total 911 100
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Tab. 2 Isolation number and distribution of pathogens in
blood culture from 2018 to 2020 (%, n)

2018 2019 2020 Total
(n=1747) (0=1497) (n=1182) (n=4426)

56.55(988) 59.88(876) 58.80(695) 57.82(2 559)

Pathogen

G-positive bacteria

CNS 31.83(556) 35.82(524) 35.96(425) 34.00(1 505)
S. aureus 3.09(54) 3.21(47) 2.88(34) 3.05(135)
E.enterococcus 5.09(89) 5.19(76)  5.92(70)  5.31(235)
D.enterococcus 1.5527) 1.91(28)  1.69(20)  1.69(75)
Gram positive rods 3.84(67) 2.67(39) 2.54(30) 3.07(136)

G-negative bacterias 40.11(699) 38.14(558) 36.38(430) 38.12(1 687)
E. coli 15.05(263) 16.20(237) 13.45(159) 14.89(659)

K. pneumoniae 9.67(169) 9.84(144) 13.20(156) 10.60(469)

A. baumannii 3.26(57) 3.83(56) 4.06(48) 3.64(161)
P. aeruginosa 3.09(54) 1.71(25) 2.37(28) 2.42(107)
E. cloacae 1.83(32) 1.44(21) 1.69(20) 1.65(73)
Fungi 3.43(60) 4.31(63) 4.82(57) 4.07(180)
C. Albicans 1.26(22) 1.03(15)  1.52(18)  1.24(55)
C.parapsilosis 1.32(23)  0.75(11)  1.10(13)  1.06(47)
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Tab.3 Drug resistance of S. aureus to commonly used antibiotics (%, n)

Drug 2018 (n=54) 2019 (n=46) 2020 (n=34) Total (n=124) X P

FOX 68.52(37) 78.26(36) 58.82(20) 75.00(93) 3.51 0.173
LEV 29.63(16) 13.04(6) 32.35(11) 26.61(33) 5.15 0.076
CLI 44.44(24) 26.09(12) 26.47(9) 36.29(45) 4.79 0.091
ERY 77.78(42) 60.87(28) 61.76(21) 73.39(91) 4.05 0.132
PEN 90.74(49) 86.96(40) 73.53(25) 91.94(114) 5.06 0.080
TCY 31.48(17) 15.22(7) 26.47(9) 26.61(33) 1.26 0.532
VAN 0.00(0) 0.00(0) 0.00(0) 0.00(0) - -

SXT 18.52(10) 8.70(4) 5.88(2) 12.90(16) 3.87 0.144
GEN 27.78(15) 8.70(4) 14.71(5) 19.35(24) 6.47 0.039
OXA 29.63(16) 17.39(8) 26.47(9) 26.61(33) 2.09 0.352
TIC 9.26(5) 4.35(2) 14.71(5) 9.68(12) 0.46 0.498
LZD 0.00(0) 0.00(0) 0.00(0) 0.00(0) - -

QDA 0.00(0) 0.00(0) 0.00(0) 0.00(0) - -

MFX 24.07(13) 10.87(5) 29.41(10) 22.58(28) 4.62 0.099
cIp 27.78(15) 13.04(6) 32.35(11) 25.81(32) 4.77 0.092
RIF 3.70(2) 2.17(1) 8.82(3) 4.84(6) 0.98 0.322

“-” means no statistics. FOX: cefoxitin; LEV: levofloxacin; CLI: clindamycin; ERY: erythromycin; PEN: penicillin; TCY: tetracycline; VAN:
vancomycin; SXT: compound sulfamethoxazole; GEN: gentamicin; OXA: oxacillin; TIC: ticarcillin; LZD: linezolid; QDA: quinupristin/ddalfopristin;

MFX: moxifloxacin; CIP: ciprofloxacin; RIF: rifampicin.

*4 RAHKEXERNEBYNTHEE (%, n)

Tab. 4 Drug resistance of E.enterococcus to commonly used antibiotics (%, n)

Drug 2018 (n=89) 2019 (n=76) 2020 (n=70) Total (n=235) X P
LEV 83.15(74) 84.21(64) 75.71(53) 81.28(191) 2.06 0.357
ERY 80.90(72) 85.53(65) 80.00(56) 82.13(193) 0.91 0.636
PEN 77.53(69) 85.53(65) 82.86(58) 81.70(192) 1.84 0.398
TCY 48.31(43) 38.16(29) 41.43(29) 42.98(101) 1.82 0.402
VAN 0.00(0) 1.32(1) 8.57(6) 2.98(7) 9.43 0.002
TIC 0.00(0) 0.00(0) 0.00(0) 0.00(0) - -
LIN 0.00(0) 0.00(0) 0.00(0) 0.00(0) - -
QDA 0.00(0) 0.00(0) 26.67(8/30) 4.10(8/195) - -
cIp 83.14(74) 86.84(66) 88.89(16) 85.25(156/183) 0.66 0.717
AMP 85.39(76) 84.21(64) 88.24(15/18) 84.70(155/183) 0.07 0.964

AMP: Ampicillin. The other abbreviations are the same with Tab.3.



FR R R e A

Acad J Chin PLA Med Sch May 2021, 42 (5)

http://jyjx.cbpt.cnki.net 529

Lfufthie . KRER. PIKKE, ZHAER. &
T &R VG ARG EUIE R 7 A/ A e 2
W, ERRARYE. Zihp . AN RS, fiRk
T A X W R R O T R BT 25 R 0 A
41.43% 1 41.19%., W3k 6. £ 7. 2) 1S NahFf
FRUFIVHR SR A BT B 860 22 AN S A TR 2 F B B 250 1)
i 25 R ¥y 45w, X M B RS 25 R R Ik
76.40%; XFSkAUnthG . SAAS L Sk 76 Al nE )
KT 25R 550 76.40% . 73.91% . 73.29%; X2
WPUMATEIE | B Ra . MR R . KR
Y BT 25 250 5] 70.81% ., 40.37% . 75.78% .
62.73%; 3 4[] BRSNS RO A2 e S R D B T
PR BB T E, H 50.88% L TFHE 64.58%
Hil 2 AR R PR SR AR RS L B P BRI i ) A2
AR MEEEZE . B T AR RS
YT 25 R BITE 25% LI 5 X0 B p 1 i 24
REFAE IS, h 18.52% FTHE 36.67%, i

RT3 25.69%, WK 8. 9,
Wit
I, 90 J28% 4% 2 W R T I 1) — A B BT A [
M, AR TR, MG LL 60 DL EEAEA
Z U, BYEplmm otk HAFEPR R PR L
- 2B R R A Ol . IR R A 2 A
FFH T E IR, WY | L . PR
W iy J A5 T s Sl SV sk DI B AR 255 . 22
FFFNEEE Wb B M R e R ], ik gk
BEBRZ B SGR, S Y A 0 I o
PRI B E A o
XA 4 426 0y AP MBS FRAR AN ST
M, L PHMEE N 57.82%, 2 H RS
38.12%, ELEH 7 4.07%. 2= BHMER B R m T4
SEBAPERE, KT YA S 0, e [ il
FIPE R 2Bk (5 34.00%, BRS5AFMIX . A [

=5 ERTENERMALINTAZE (%, n)

Tab.5 Drug resistance of D.enterococcus to commonly used antibiotics (%, n)

Drug 2018 (n=27) 2019 (n=28) 2020 (n=20) Total (n=75) X P
LEV 37.04 (10) 14.29 (4) 40.00 (8) 29.33 (22) 4.93 0.085
ERY 55.56 (15) 50.00 (14) 40.00 (8) 49.33 (37) 1.12 0.571
PEN 741(2) 10.71 (3) 30.00 (6) 14.67 (11) 430 0.038
TCY 70.37 (19) 71.43 (20) 70.00 (14) 70.67 (53) 0.01 0.993
VAN 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) - -
TIC 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) - -
LIN 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) - -
CIP 37.04 (10) 14.29 (4) 40.00 (8) 29.33 (22) 4.93 0.085
AMP 0.00 (0) 0.00 (0) 0.00 (0) 0.00 (0) - -

®6 ABBRFBENEREAIHNMNAR (%, n)

Tab. 6 Drug resistance of E. coli to commonly used antibiotics (%, n)

Drug 2018 (n=263) 2019 (n=237) 2020 (n=159) Total (n=659) X P

AMP 83.65(220) 85.65(203) 80.50(128) 77.24(509) 1.84 0.398
GEN 41.83(110) 45.15(107) 30.82(49) 37.63(248) 8.51 0.014
AMK 3.04(8) 2.53(6) 1.26(2) 2.43(16) 1.51 0.470
TOB 15.97(42) 12.67(30) 13.2121) 13.51(89) 1.27 0.530
SXT 58.56(154) 59.07(140) 46.54(74) 51.59(340) 7.37 0.025
SAM 57.41(151) 58.65(139) 58.49(93) 53.57(353) 0.09 0.956
FEP 22.81(60) 20.68(49) 22.01(35) 19.88(131) 0.34 0.845
CRO 59.32(156) 66.24(157) 53.46(85) 55.99(369) 6.72 0.035
CAZ 33.84(89) 27.85(66) 27.67(44) 28.22(186) 2.76 0.252
ETP 3.80(10) 3.38(8) 2.52(4) 3.19(21) 0.49 0.781
IMP 3.04(8) 2.53(6) 2.52(4) 2.58(17) 0.15 0.926
TZP 9.51(25) 9.28(22) 7.55(12) 8.65(57) 0.52 0.773
LEV 61.22(161) 58.65(139) 57.86(92) 54.78(361) 0.57 0.752
ATM 45.25(119) 41.35(98) 43.40(69) 40.06(264) 0.77 0.680
CIP 73.38(193) 69.20(164) 66.67(106) 65.25(430) 2.34 0.331

AMK, TOB, SAM, FEP, CRO, CAZ, ETP, IMP, TZP and ATM were corresponding to Amikacin, Tobramycin, Ampicillin/Sulbactam, Cefepime,
Ceftriaxone, Ceftazidime, Ertapenem, Imipenem, Piperacillin/Tazobactam and Aztreonam.
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Tab.7 Drug resistance of K. pneumoniae to commonly used antibiotics (%, n)

2

Drug 2018 (n=169) 2019 (n=144) 2020 (n=156) Total (n=469) X’ P

GEN 33.73(57) 34.03(49) 53.21(83) 40.30(189) 16.12 <0.010
AMK 26.63(45) 25.00(36) 46.79(73) 32.84(154) 19.34 <0.010
TOB 33.14(56) 27.78(40) 49.36(77) 36.89(173) 12.58 <0.010
SXT 30.18(51) 31.94(46) 39.10(61) 33.69(158) 2.88 0.237
SAM 60.36(102) 54.86(79) 69.87(109) 61.83(290) 7.39 0.025
FEP 46.15(78) 35.42(51) 58.97(92) 47.10(221) 16.78 <0.010
CRO 59.17(100) 50.00(72) 57.69(90) 55.86(262) 22.68 <0.010
CAZ 50.30(85) 41.67(60) 62.82(98) 51.81(243) 13.66 <0.010
ETP 39.05(66) 36.11(52) 55.77(87) 43.71(205) 15.64 <0.010
IMP 40.24(68) 33.33(48) 57.05(89) 43.71(205) 18.42 <0.010
TZP 40.83(69) 39.58(57) 58.33(91) 46.27(217) 13.73 <0.010
LEV 52.66(89) 40.28(58) 66.03(103) 53.30(250) 19.99 <0.010
ATM 53.85(91) 47.22(69) 64.10(100) 55.22(259) 9.40 <0.010
CIP 61.54(104) 51.39(74) 71.15(11) 61.62(289) 12.37 <0.010

=8 HERNITEINERIMEAYNTHEE (%, n)
Tab. 8 Resistance of A. baumannii to commonly used antibiotics (%, n)

Drug 2018 (n=57) 2019 (n=56) 2020 (n=48) Total (n=161) X P

GEN 61.40(35) 66.07(37) 60.42(29) 62.73(101) 0.41 0.814
TOB 52.63(30) 55.36(31) 54.17(26) 54.04(87) 0.08 0.958
SXT 42.11(24) 39.29(22) 39.58(19) 40.37(65) 0.11 0.946
SAM 66.67(38) 75.00(42) 70.83(34) 70.81(114) 0.95 0.622
FEP 71.93(41) 82.14(46) 75.00(36) 76.40(123) 1.71 0.426
CRO 68.42(39) 78.57(44) 75.00(36) 73.91(119) 1.55 0.460
CAZ 66.67(38) 78.57(44) 75.00(36) 73.29(118) 2.15 0.342
IMP 73.68(42) 80.36(45) 75.00(36) 76.40(123) 0.77 0.680
LEV 50.88(29) 55.36(31) 64.58(31) 56.52(91) 2.04 0.361
CIP 68.42(39) 82.14(46) 77.08(37) 75.78(122) 2.96 0.227

*9 MRBPMEEXNERIMEAMNTHEE (%, n)
Tab. 9 Drug resistance of P. aeruginosa to commonly used antibiotics (%, n)

Drug 2018 (n=54) 2019 (n=25) 2020 (n=28) Total (n=107) X P

GEN 12.96(7) 12.00(3) 7.142) 11.21(12) 0.65 0.723
AMK 3.70(2) 12.00(3) 7.14(2) 6.54(7) 1.95 0.378
TOB 14.81(8) 8.00(2) 7.142) 11.21(12) 1.43 0.490
FEP 18.52(10) 24.00(6) 0.00(0) 14.95(16) 3.84 0.050
CAZ 18.52(10) 24.00(6) 7.14(2) 16.82(18) 1.23 0.267
IMP 18.52(0) 28.00(7) 39.29(11) 26.17(28) 4.17 0.124
MEM 29.63(16) 28.00(7) 21.43(6) 27.10(29) 0.64 0.726
PIP 22.22(12) 24.00(6) 7.14(2) 18.69(20) 3.92 1.141
LEV 24.07(13) 32.00(8) 10.71(3) 22.43(24) 3.61 0.165
ATM 20.37(11) 12.00(3) 14.29(4) 16.82(18) 1.05 0.592
CIP 25.93(14) 36.00(9) 67.86(19) 39.25(42) 13.74 0.001
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