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Distribution of multi-drug resistant bacteria in biliary tract infection after cholelithiasis surgery and
application of quality feedback nursing model

ZHANG Zhen, GUO Minghao, QIAO Gangjian  (Department 7, General Surgery . the First Affiliated
Hospital of Nanyang Medical College , Nanyang 473000, Henan »China) *

Objective To investigate the distribution of multidrug-resistant bacteria in biliary tract infections following
bile duct stone surgery and to analyze the practical application value of the quality feedback nursing model, thereby
providing a scientific basis for developing postoperative nursing measures and guiding the use of antimicrobial agents.

Methods A total of 150 patients with bile duct stones who underwent elective surgery in our hospital from January 2023
to December 2024 were selected and randomly divided into two groups using a random number table, with 75 patients in
each group. The control group received routine nursing care, while the observation group received the quality feedback
nursing model. Postoperative recovery, negative emotions., satisfaction, and the incidence of biliary tract infections were
compared between the two groups. Pathogen culture and drug susceptibility testing were performed for postoperative
biliary tract infections to analyze the distribution patterns of multidrug-resistant bacteria.  Results The time to first
flatus, first defecation,and postoperative ambulation in the observation group were significantly shorter than those in the
control group (P <C0. 05). After nursing, the scores of HAMD and HAMA decreased in both groups,with lower scores in
the observation group (P<C0.05). The satisfaction rate in the observation group (96. 00% ) was significantly higher than
that in the control group (75.00%) (P<C0.05). The incidence of postoperative biliary tract infection in the observation
group (5.33%) was significantly lower than that in the control group (21.33%) (P<C0.05). Microbiological testing was
conducted on pathogens from 20 cases of postoperative biliary tract infection; after excluding duplicate strains from the
same patient,19 strains were identified. Among these, Gram-negative bacteria accounted for 12 strains (63. 16%) ,and
Gram-positive bacteria for 7 strains (36. 84 %). Escherichia coli showed the highest resistance rate to tobramycin and the
lowest to carbapenems. Enterococcus faecium exhibited the highest resistance rate to penicillin G and the lowest to
vancomycin.  Conclusion The quality feedback nursing model demonstrates significant effectiveness in patients after bile

duct stone surgery., alleviating negative emotions, improving nursing satisfaction, and promoting postoperative recovery.
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The main pathogens causing postoperative biliary tract infection in these patients are Gram-negative bacteria, and

carbapenems or vancomycin can be selected for treatment.
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Table 2 Resistance of major Gram-negative
and Gram-positive bacteria

K e A 10 Wk
RES —aw maeoh Y T maRGD
ZAHE 6 85.71 HEHEG 4 66.67
S fi M 5 | 57.14 o] B2 75 bk 4 66.67
P/ 3 42.86 RN 3 50.00
B oK R 2 28. 57 W] 2 B R 2 33. 33
KRR B 2 28.57 Y Ji 4 v 1 16. 67
R 1 14.29 A P 0 0
BEERL 0 0 ThER 0 0
Wi

3

JIEAE &5 4 e — T DL JIELTE P - 7 AT TR R 6 4
PR ) BRSO S TN BT & 3 AF SR %0 A0 6 2 18
FEETSHHBTAERMA, B FARARBES A/
FERYT I 2 TG BE RS A AR T RE AR
PR ORI RS 45 A S8 2 0 1R S ) B A
[F] £ 7 A5 BEL SO I T % B I 1l o JE Y 0] 985 RE G 28
5% 5 | 2 FL 3 SRR g 8 ol IEL T 28 58 s K R B P SRR
DUE IR 53 3 B MEL I A L o Je) S 4 IR T2 s 1 A1
PR AR S 0 R SO AL B R B IR T AR A



116 -

TR R R E W F KT 02E1 0 B2 EE LY
Journal of Pathogen Biology Jan. 2026, Vol.21,No. 1

PRLI o BT I 45 A A RS JIE T g ) A DG B T
FHE R T TR 24 4 2 BT 6 I R T L Bh & s A
RIRIT HABIE X,

Wi PR & B, TF e A5 3% 9 7 B 10 T4 X T 42 1k JH
EEOTARBERGHRERAREZ L, R
P X R — A BB B A XL 3 9K A S 4 B
G543 FRAE Bt B I A R R S AR A i A
it Sy B 4 L | o SO A B B e 6 T o A 45
WA B R XY L AT S R WA IR
AL THES T UCHEE A S5 R IR I [a) 55 00) BR 41 %6, HL 4
5 HAMD HAMA ¥ 43 B{% T % B4 (P <<0. 05)
PR 5 S A R e A 5 R R R i Bk
R TR S 2 . BT R IRLAE T R R AP
FIAR X B BRI 18 A HE E A, R4 A B BN B T
PEHATE Y25 JE T A X B2 40 N B0 47 B T AR R AT 1
B DR RS Tt ) AT R80T S T DR I f B E R
JE R AR T B A BT I S o R PR 2 A
PHRS L AN B N B T S 4 B 1) 3 B
R WS TRL P 1 RSl e it R A D K (o s A ]
B ST R R R OC R A B T B L e L T
AR AR O B T O L R T L AR &
PR, LB AL AR J5 IH T B Y & A R (5. 3300) Bk R 4
(21. 33 %)% . 396 2 ) (96. 00 Y6 & %) R ZH (84. 00 %) /&
(P<20.05), =W o S ot 47 BRASE = AT e A1 480 4%
A MRS R e A 2, 4 e B B R R, R
T i S AR U B O L R N B ALl
PPN A P RIS AT AL N I T T
GREER T RO 20 T AT O A L, AT OR R g
T 00 Bk Pk A RO O BB AR A R T O A IR
5 A BT AR R

A5 e e D TR R I & B L 20 1) H A 45 0 R S
JIEL T J s S O 22 DL K 0 A TR L AR S TR AR . R
Jaa R NG E N B, SR A SRk
Al ZE AL 0] 28 ek O b A AR A Bl R 5 & i A 1
AR R RAVERGAE L 5 E B Al Y L R Bk
J& TR ER B JE 5 A B0 X R TG B35 15 £ R
I T SR A WGBS 3R B G v BN L2 SO
Gl K RRYe KRS R RO SRR AR
HE— 25 i 25 P 43 Bt b 7 R 35 A TR W) Bl T B s SIS T
RSN 782 QiAW & N TSRS o4 N N
IRATK R R m T B RIERNFEWRITTAY. &
AR AT A TS P R AR LA
Ji BB A% 5422375 3 0 D VAT 4 R 3k G 20 L RE RS R L 2F
T 00 0 5 D T 1 R B A L R A 2 AR R LA . T T
TR RS AR IR ZE BT A 2R A TP 4 A AN A RE 2
A H ) S B 2 43 R SR SR T G 4 R RE 1Y 5 B 0 ) 4

i B P B R 22 A A s 2L T A KR AT AR
SES UL b B R BRI AE 45 0 RS R
P EOR AT R M A B B
J& O HLIRAE 45 40 R e IEGE g e T B S0 O o 22
PEBR A2 HIBR 5 B0 28 T il B R AR IR 2450
(5% 3]

[1] Mansour S, Kluger Y,Khuri S. Primary recurrent common bile
duct stones: timing of surgical intervention[ J]. J Clin Med Res.,
2022,14(11) . 441-447.

[2] Masuda S,Koizumi K, Shionoya K, et al. Comprehensive review
on small common bile duct stones[J]. World J Gastroenterol,
2023,29(13):1955-1968.

[3] Lim KPK,Lee AJL,Jiang X,et al. The link between Helicobacter
pylori infection and gallbladder and biliary tract diseases: A review
[J]. Ann Hepatobiliary Pancreat Surg,2023,27(3) ;241-250.

[4] Cheng L,Peng S,Huo S,et al. Risk factors for the development
of biliary tract infection after choledochal-malformation surgery
[J]. Asian ] Surg.2023.46(1):478-482.

(5] sRWeLr MRy AR 5. b0 HE BTk Bl P 25 I A B3t 6 5 1
Myt B i LT o e A5 88, 2024, 24 (5)  746-750.

(6] Z¥de, £, Ed2. WRZEGE 10 BOLM]. Jbat. ARIEW
JR AL, 2024 . 366.

[7] Rosenberg LI. The ham-d is not hamilton’s depression scale[ J].
Psychopharmacol Bull,2022,52(2) :117-153.

(8] AWy, kW] Attt e, Wb PR 45 v 8 e T Ak e 6 TR 2% T o Tt T e
Y o3 A R RN 25 M 4 A L0 ], v B DR AR 2 4 AR 2025, 20
(4):499-502,507.

[9] Dan WY.Yang YS.Peng LH,et al. Gastrointestinal microbiome
and cholelithiasis: Current status and perspectives[ J]. World ]
Gastroenterol,2023,29(10) :1589-1601.

[10] Chen L,Yang H,Li H,et al. Insights into modifiable risk factors
of cholelithiasis;: A Mendelian randomization study [ ] ].
Hepatology,2022,75(4) :785-796.

[11] Brunet A,Duperrier-Simond C, Amoyal S.et al. Prevalence and
clinical relevance of cholelithiasis in cats: A multicenter
retrospective study of 98 cases[J]. J Vet Intern Med, 2023, 37
(6):2157-2170.

[12] Lin H,Lu R,Shang Q.et al. Exploring the causal relationships
between cholelithiasis, cholecystitis, cholecystectomy, and
gastroesophageal reflux disease: A bidirectional two-sample
Mendelian randomization study[J]. Int J Surg,2025,111(1):
932-940.

[13] fHBER . ZEE% . 2NE 5. T g e
A BB A6 v iR R A [T ). B DA B 4 B, 2024, 31
(3):40-44.

[14] ZRZRRMIR, 5. BT 5 BT IF 6 (K R 895 BB 7E
E 2 Mk AR 8 S P B R HACR T, sh AR AU B 2R . 2022,
28(4) :538-540.

[15] Koy V. Preechawong S, Yunibhand J, et al. Evaluation of
nursing process competencies,nursing quality,and patient safety
using virtual simulation with debriefing: A quasi-experimental

study[J]. Heliyon,2023,9(10) :e20341.
(F# 121 7O



113

Journal of Pathogen Biology

2026 4F 1 H
2026,

521 5 11

Jan. Vol. 21,No. 1

R G SRR DU HESh B 4R B TE APT K
oAy b W TE R v 1 A AL L BIL A RS HE AR I TR
AP

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(&% k]

Nakayama T, Kaneko H, Suzuki Y,et al. Chronic tonsillitis and
IgA nephropathy: Findings from a nationwide japanese cohort
study[J]. Am J Kidney Dis,2024,84(5) :613-620. el.
Artyushkin AS, Yanov KY,Ryazantsyev VS,et al. The results of
a 5-year clinical and epidemiological study of the National
Program " Chronic tonsillitis" [ J]. Vestnik Otorinolaringologii,
2024,89(6) :28-39.

Heh E, Allen CJ, Raynor M, et al. Capnocytophaga sputigena
tonsillitis in a patient with acute myeloid leukemial[ J]. Cureus,
2024,16(3) :e56551-e56551.

Elnaim A, Elsir G, Babiker A. et al. Performance of clinical
features as predictor of streptococcal tonsillitis and macrolides
resistance[ J |. Biomed Biotechnol Res ] (BBR]).2022,6(4) :515-
519.

Mattan B, Ilan Y, Avital B, et al. Treatment outcomes of acute

streptococcal tonsillitis according to antibiotic treatment. A
retrospective analysis of 242 366 cases treated in the community
[J]. Europ J General Pract,2022,28(1) :142-149.

Luo G,Ming G,Qinghua L,et al. Comparison of coblation versus
traditional tonsillectomy for patients with chronic tonsillitis;
Impact on serum stress indicators,inflammatory mediator levels,

postoperative pain,and complications[ J]. Neurochem J,2024,18
(2):379-385.

Tinto RA, Costa ND, Oliveira LD, et al. Whole genome
sequencing of multidrug-resistant Staphylococcus haemolyticus
circulating in pregnant individuals in Brazil[J]. Internat J Infect
Dis,2025,152(S) :107774.

Han X, Qin Y, Guo J,et al. IgA dysfunction induced by early-
lifetime low-dose antibiotics exposure aggravates diet-induced
metabolic syndrome[ J]. Antibiotics,2025,14(6) ;574-574.
E& R R IE X%, 5. & BTl B IR T /L b R GE I g 1
ot a5 4298 0T ]. P 25,2022,53(6) :1801-1809.

JAALAS sk e L RN L 56 BHE T AR Ak A B A3 L 2 LU AN Il

PRIV FH 09 4F 9 39 e K 5 2 3 0 v 0 43 A7 LT/ OL . v Bl i 4

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

22k, 1-11[2025-07-03].
RO RS SO SER G L A5 4 B A R AR B L R A1 4 BT B 2
AR AR 5 0 BT ). A VG 22 44 75 . 2025,40(3) 1 331-337.
Ozlem Kurt Azap. Invasive Group A beta-hemolytic
streptococcal (iGAS) infections:Is there a public health threat?
[J]. Infect Dis Clin Microbiol,2023,5(1) :63-65.
Kent RG, Naveen M. Group C beta hemolytic Streptococci as a
potential pathogen in patients presenting with an uncomplicated
acute sore throat-a systematic literature review and meta-
analysis[J]. Scandinavian J Primary Health Care,2020,38(2) :
226-237.
Guan S,Zhu K,Dong Y,et al. Exploration of binding mechanism
of a potential Streptococcus pneumoniae neuraminidase inhibitor
from herbaceous plants by molecular simulation[ J]. Internat J
Mol Sci,2020,21(3):1003.
TR ZER L e AL LT HIND 3800 5 4k & 4 9 @ 4
TR G G /) BB T AR 5 4 SR AL 25 %0 B AR LRI LT 1. 25903 40 O
5%,2025,48(05) :1155-1166.
Stoyanova Z, Temelkova K, Ganeva M, et al. A Clinical case of
multisystem  inflammatory syndrome after SARS-CoV-2
infection associated with group A B-Hemolytic Streptococcus
coinfection and venous thrombosis in a child with congenital
thrombophilia[ J]. Cur Iss Mol Biol,2025,47(5) :334.

Zima K, Banaszkiewicz L, Wozniak KM, et al. Combating
inflammation and oxidative stress: Exploring the cellular effects
of Lonicera caerulea var. kamtschatica extract[]J]. Planta Med,
2025,91(4) .208-221.

LR R T BN L GE L T 0 45 24 A RO T BRI
HRAE-TE T2 0 YA T IR i AL AR DD, eP 25 8 25 5 0 IR 25 B
2022,33(1):69-79.

THE 2R AR R TS IE L GE. A A3 2 X B R 0 BRI
AR IE I R ALRILT ). o 259 25 5 i JR 25 3, 2025, 36 (3) : 349-
356.

Carrim M, Kleynhans J, Tempia S, et al. Temporal changes in
nasopharyngeal pneumococcal colonization density associated
with respiratory syncytial virus and influenza in a South African
Household Cohort Study, 2016-2018 [ ] 1.
Dis,2025,12(6) :ofaf267.

[ BT 2025-07-28 [f&ME HE]

Open Forum Infect

2025-10-22

e S e e e N e Y N e Y e e e N e e e e e e e e Y N Y N S N N N N N N N N N N N SN RN NS RN O

(k3116 30

[16]

[17]

[18]

Shahzeydi A,Farzi S, Tarrahi MJ,et al. The effect of the clinical

supervision model on nursing internship students’ nursing
process-based performance: An experimental study [ J]. BMC
Nurs,2024,23(1) :166.

Huleani S.Roberts MR. Beales L. et al.

Escherichia coli as an

antibody expression host for the production of diagnostic
proteins: significance and expression[J]. Crit Rev Biotechnol,
2022,42(5) :756-773.

Pan R, Yang X, Qiu M, et al. Construction of coculture system

containing Escherichia coli with different microbial species for

[19]

[20]

biochemical production[J]. ACS Synth Biol,2023,12(8):2208-
2216.

Wei Y, Palacios Araya D, Palmer KL. Enterococcus faecium ;
Evolution, adaptation, pathogenesis and emerging therapeutics
[J]. Nat Rev Microbiol,2024,22(11):705-721.

Wang Z,Iida N, Seishima J, et al. Patient-derived Enterococcus
faecium with inflammatory genotypes promote colitis [J]. J
Gastroenterol,2022,57(10) : 770-783.

[ BH#Y 2025-07-16 [f&E HHEAY1 2025-10-13



	2026-01

