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Abstract

Objective: To analyze the distribution and drug resistance of infective pathogens in hospitalized
patients with infective endocarditis, and provide basis for rational selection of clinical antibiotics.
Methods: 160 inpatients with infective endocarditis diagnosed in Affiliated Hospital of Jining Medi-
cal College from February 2020 to January 2023 were selected as the research objects. Bacteria
were isolated and identified according to the National Clinical Laboratory Operating Procedures,
and drug sensitivity tests were carried out by K-B paper method. Hospital infection was collected
and counted, and the distribution and drug resistance of pathogenic bacteria in infected patients
were retrospectively analyzed. Results: A total of 172 strains of pathogenic bacteria were isolated
from blood samples of 160 IE patients, of which 116 strains (67.44%) were Gram positive, mainly
Streptococcus viridis, Staphylococcus aureus, and Staphylococcus epidermidis. 52 strains of Gram
negative bacteria (30.23%), mainly Klebsiella pneumoniae, Stenotrophomonas maltophilia, and 4
strains of fungi. The highest resistance rate of Streptococcus viridis to chloramphenicol was 90.91%,
and that of Staphylococcus aureus to penicillin was 100.00%. There was no resistance to vancomy-
cin and linezolid. Klebsiella pneumoniae has the highest resistance rate to ampicillin at 78.23%,
while Stenotrophomonas maltophilia has no resistance to clarithromycin or levofloxacin. The bac-
teria have a high resistance rate to ceftriaxone at 86.67%, and are relatively sensitive to gentami-
cin and ciprofloxacin, with resistance rates of only 6.67% and 13.33%. Conclusion: The pathogen
of infective endocarditis infection is mainly Gram positive cocci, and the resistance rate to com-
monly used antibiotics is high. It is of great significance to select antibiotics reasonably according
to the distribution and resistance of infective endocarditis pathogens to improve the survival rate
of patients.
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1. 5|15

IR YLt 0 A JIEE 46 (Infective Endocarditis, 1E)/2 B S U470 51 62 (19325 Ko JIE I HEL B Co A B 1) — i s 2
A BT, TR IR o P R GRS AN B ) LA R A B () S PR RS MR U (1], 7ERE i T4EH, IE B2
BTG AN, N IR P B 58 (PVE) A Co T2 R D o PR FBE 56 388 0, 61 267 B3R T 2 1Ay o =6 R S A4
IE {75582 21 tH 202 i ™ R 2 —[2]. |E AASE R SGR AT M0 S E0O AT 5, T 5
BN B IAUR S, BT SOREAH I A S T RERERS, P R Al es S 80N e i, wl R 0 13
it FES EAE[3]. MTAER, BEE TP SRR e . PiAE R TR . AR A BRI R AT AR
IRFIR,  KIRFAPTEAC, BAEKRIEEZK, FREF)Y 3~9 £1/100,000 1, FET-#FA5EE 15%~30% [4].
s AR HLAE R 348 CROR AR 7% BB TR, SR1, E MIBET-RAMRE R, 1R T IR sk J
JAENATSE 2.68%1 B B AMESE[5]
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ZAE B E RO %5 m (B 100,000 A/AEIEF] 14.5 1) AR S 8 WA B (R #33), X 28 35 1
I RFF LA T — AR 6]. HAT, FEHE 2 RBERW A RAVESRIEIE 2 . MBS AT 10
HIEBE 2% 3 50 LSRG P S B A, N T R A ER B IR R AR AR 1B RIS W IR, — R
EPERERRE R (U245 ) M ZERPUAN S L B R DL R M TR B2, K2 5 2L ] Duke FrifEREAT 45
F[7]. AWHTTE M 2020 4 2 H~2023 4 1 75T B BB B BE LG IR R 1E R AR T v AN i
2otk DN PR TR R PR & B SR DT 2503697 1E $RBEIE .

2. AMERE
2.1 —RRFER

AHFFT I T 2020 4F 2 H~2023 4 1 F % 7 2= 2 B B I8 = Be 4 12 D B G M 248 1 42 o P9 B 26 1) 160 451
fERE B . B RS 36~72 %, I AEI% (46.45 £ 3.56) % . Horb B 1 108 91, 2otk 52 1], 3 4 Hifpl v 2.08:1.
BRI HCN 18~26, PR EIE R 23.45 + 2.35, HFH LW KR 2023 it Duke-1SCIVD([H bR/
kO ML YL W43, International Society for Cardiovascular Infectious Diseases)/& Ju 4 s P4 JIE 48 12 bR
[7], 160 fliEgett 0o P I 58 FR 3 126 1511(78.75%) A L fih o il e, v 2 KA ColiESs 58 111(36.25%) »
DIEFARARG 12 51(7.50%),  NIETT ARG 4 151(2.50%), JERGEPEC TR 38 4(23.75%), KO
AL 5 11(3.13%); TCIERECOHERR 31 141(19.38%), b 15 FlHG12 A N TR R Gtk 00 Y RS o

PINARAE: 1) [AIRE 12 h DLk, 2 JOBST 355 R 4 BRI S A, ELA LR A 2) HR IO Ik,
CEER BN YD BERNSS; 3) RIE > 38°C, A Osler 45711 Roth B, 7 1 ZE P 5T Py H I SR AARE 5
4) B RL e, SRR AT .

HEBRbrdE: 1) FEFIIE R R 2) W2 EAREEYY; 3) A HAL™ EHIH .

KR FAFTE T =B M B R Bt B otk A B B A R E 1.

22. Bk

XA FH I 40 A 3R 0 B O R R AR R Bk AL 5 mL, 6 — B LA S R LA R 2 AR
SEANFIRAL AR R B 10 mLAR > 4 00 (2 AR 4k 2 RS )i A . MR A SRR IR TAR L, 37°C
RN EIR 72 h, REERREVEM N EEMEYSE, THE 2 RG0, BRETTHRSR. AFRKRA
HIBR R TR IR R IE IR AN BB . R VR, JFPPAS R DN ST A R AU, 3 A 25 Bk oy
HIE(K-B ¥R VAl 1 HURRT 21 . 2588t AR 5 01 AN S 06 5 bt Bih 2 AT FROAR bR AT S B o

PTG I 22 B B 29 PR R ST AR A SR AL lS . 0B R FE R E7E. ki, ki
WENG . BIBEPEAR, WER. LRV E. RRER. 4HR. WUHR, wRER. PRI, FIAE-FA
WG R TR, TR AU R R . KPR SRRkt ki
e Skffhne . SLAIREAEF LRI, SERESRCAND 2. ERRDE). IER. FEK, KK
R ACNTUMAIE R

2.3. MEIEHR

ST NE B ILBURRAS A S PR 2 et R R A I O 25 OB X AR K IR R A
i H ) 2 0 T 24515 0 o

2.4. RIZE
JoR 42 T AR 23 ) R R L B MR T AR AST-GP6 4 i (08 4 BR 1 ATCC25923. AST-GP68 Jiili # 5 Bk I
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ATCC49619. AST-GN13 KI5 # % ATCC25922. AST-GNO9 4i4kfR H il ATCC27853 K 3¢ ER
ATCC29212. 2 B BUE 11 504 AR 15 25 5L A1 13 2 B 5 [ i R PN 52 36 5 A ifE #1022 (Clinical and  Laboratory
Standards Institute, CLSI) [FIAR#E[SIVFA i -

2.5. GiitFE S
i H] SPSS 22 AT R FFHEAT i vt 70 M, Excel AR 258U R HEAT Gort 204, I 2l DA AR stk B
(N BAAR®)FER, P<0.05 NEFHLITERE L,
3. &R
3.1 —RIERG

160 ] IE s M bp AL kAT M8 3%, 0B 172 Mo JE T, BEBREE IR 1E (0 5B R i . Horp
FEPHPER 116 BR(/N 67.44%), EEONHSEREEIRE . S OMARKE .. REFERE, Hbewas
HIERTA 27 151, ok TP ) P4 4 A6 BR A 12 491 o TS Y 4 P 45 2 7 26 3K B (MIRSA) R FF 40 176 Ak g ] T 9 12
HI AT BR T (MRCNS) 73771 o5 45 3 €00 88] 267 B B R 7t [T g 911 14 281 47 BR B4 11 55.56%0F1 58.33% . = =B PE B 52 #k
(4 30.23%), TENMRCEME. WEE A ERME, HE 4 RG5 2.33%) (W% 1).

Table 1. Distribution of pathogens in the blood samples of IE patients (n/plant, %)
#F 1 IE BEMRFAPHREERNSHIERLN/AK, %)

R B =) HIRR HE (%)
22 P PE R 116 67.44
G ER 33 28.45
<o O A R 27 23.28
R EEIIR A 18 15.52
¥ 3k v 16 13.79
5 [ T [ 12 9 2 R 12 10.34
[ R T 7 6.03
FoAth 3 2.59
B2 RPBAPE R 52 30.23
Jiti 9% e AR T 23 14.38
VB AT A AT 15 9.38
PN 7R T 5 3.13
R AR B T 4 2.50
LBV ML B R B 3 1.88
A AR T 1 0.63
FoAth 1 0.63
HIH
BRI 3 1.88
pling S g7 3] 1 0.63
&t 160 100.00
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3.2. IE BEMEHRAP S BEHEEE =AM EIHARAGYIN AT

|E R85 ML IRAR AR 73 8 1) 5 2 22 BE A ] v B gt (e R 1 ) S B R 24 2R o 90.91%, KA
F (M 252 84.85%) P K EE K (M 255 81.82%); 4ot 47 4 BR 1 X 75 87 R id 2 % =i 100.00%,  FHLik
LB R BRI, T2 519 92.29%F1 88.89%:; A WX 7 vh 5 2 A1 23 Mk e i 24 W Xof 5 4 (1 e
BRG4GB BT BRI 250k, BURCR N 100.00%, B4 (0 BE IR I 0] A2 SEU R TD B R IE e B T B BURK
i 24 253 1) 9 9.10% 1 12.12%, T FF 42 PG AR 46 2 €0 7 ) BR B (MRS A) 8 #% 7 29.63%, Tt H 4L 76 Ak gt 1] il
99 14: 78 2 BR B (MRCNS) 12 #k i 44.44% (W35 2).

Table 2. Drug susceptibility results of major gram-positive pathogens isolated from blood samples of IE patients (%)

2 |E BEMRBRGRAT I BENETEE=ZMHRRERLHER(%)

- B AFEERTE (n = 33) EREHEHRE(n=27)
i BEpE Pk mEHK WEE%  BBH% PR WEK  WEE%
AER 2 1 30 90.91 4 1 22 81.48
HHER 2 3 28 84.85 0 0 27 100.00
JE I R 2 28 3 9.10 2 1 24 88.89
DSl i 9 6 18 54.55 8 7 12 44.44
MR 7 11 18 4 12.12 12 7 8 29.63
UEZS 4 6 23 69.70 3 3 21 77.78
=W 6 22 5 15.15 6 6 15 55.56
THER 6 5 22 66.67 8 3 16 59.26
DSl 13 14 6 18.18 1 3 23 85.19
RREE# 4 2 27 81.82 13 8 6 22.22
FER 33 0 0 0.00 27 0 0 0.00
Sk 5 10 6 17 51.52 8 5 14 51.85
AR 3 6 24 72.73 1 1 25 92.29
2% W g 33 0 0 0.00 27 0 0 0.00
A 10 11 12 36.36 8 14 5 18.52
By S A 11 7 15 45.45 5 2 20 74.07

3.3. IE EEMARFRA S BHNETEE ZAEEME AR AR

IE FE 38 U AR A 73 85 2] 1 = 05 =2 R 1A 1 o i 48 o 7 A T X 0 P MR 24 26 i v, A 78.23%, LRk
Rk AR RS 73.91% 0 2 VD A 69.57% . Ko WU ks m AN Tn b B R U, T 2GR T 20.00%, WEFEH
T FE R G v L R AL AP R Y N 2 R AR, 2 X Sk A R RA T 24 R N 86.67%, HKGE kY
g 80.00%. TIXTPRAEE 22 AR S0 B AR S 8URE, i 25 5RANN 6.67% A1 13.33% (I3 3).
4. g

IE FHBRUC BT « R SL IR A AR L B AAR &5 5| e 1) o R B0 25 B Bl A T R s ik P B 174)
HIGRFI ARG OIFRE . O F SR, X SSREIR AT DL H B v DU B HoAd s, ZE IR
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Table 3. Drug susceptibility results of major Gram-negative pathogens isolated from blood samples of IE patients (%)
%3 IE BEMBRRAF N BENEEZ=ANKREEABLER(%)

S— Jifi R 7L FEAH B (n = 23) MR EMEE (n = 15)
BB FABk WHK WX #R% M wE%R WHEE%

S fhnE 6 5 12 52.17 4 2 9 73.33
ENGSE 8 8 7 30.43 4 9 2 13.33
FERW R 3 4 16 69.57 15 0 0 0.00
g 10 8 5 21.74 3 8 4 26.67
ek 5 8 6 9 39.13 2 4 9 60.00
T i o 9 12 2 8.70 6 3 6 40.00
o 55 G bk 4 4 15 65.22 1 2 12 80.00
LB 11 8 4 17.39 3 5 7 46.67
K TEIRER & 1 10 5 8 34.78 2 2 11 73.33
Dl 2 4 17 73.91 1 1 13 86.67
JRRER 9 8 6 26.09 3 11 1 6.67
DL+ 12 8 3 13.04 15 0 0 0.00
FRTA 2 3 18 78.26 3 2 10 66.67

SR AE[9]. 4 WHO Siit, |E MR ZAlTHE 15~80 N/&EE TN, TE A (>4/1000) 88 BE A
YL 1E (GLA0) B, O WIS R R N, /N G PR B () IR P B2 2 TR F R ELAE
TR M B R L AR ) B R 2 —[10]. |E 542 B William Osler 7 1885 “E4#iK (), Hr
HT 7 209 11 J 35 HEHE , 7E B2 1 o8 U6 TT 771, SET- R 100% [11]. 1E RS 200 BRI AR |
DNREA ANk J v . H TSN 1E IS ik BUS 1 35, Sk 2200 B A DABCR B B G 3 1) 3
FEFARIAKFAEA T, B IE MFUS IR, FET5 I3 S I R R T B . RIEZE 1E 1)
SPEEE L2 JE, FETIRAIREGE, FRRCI R AR

IE 2 W7 75 B SR T IRE ANER 0L |E ARG A B, I R AR IR ek o0 A IS 46 11 2 B A . IE 11
TAER R A M IG5 MLOE AT ECOEAR J5 BIRAF N TR N IR 2 A G . AT BRI 1E 3G n 3=
BUR T E SR R . MOE T B S A IR B R B, AR R 2 R
SEAE IR IE, BEEKEH IE @4 XUV IE BB . SOBERRE IE COgiE i 5 A IR AR AH L A R
TS, HARREUN.

gi b, WA AP SRR T AP R, KRR O B B G BRI — B R, I TR
(1 IE fEl NBE, 2006 WiTE. FEE SR SO 2R, R B AT AR B O . aEEk, B K
B AV GIHAE, W2 MIE 2, IR T I PR RGP O WSS 2 V07 B o s X AR B 2020
W2 A~2023 4 1 A IE ARSI, 2B SRR, o mIE ORI 25 ARk R, ARAE 2R
RIGLE R G HAA P2, v 1E BII6TT 8 SRR 6, AT oot 8 3 1S B O s

&5k
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