


BACTERIOLOGICAL PROFILE OF PERITONEAL FLUID IN PATIENTS WITH APPENDICEAL PERITONITIS AT TRA VINH GENERAL HOSPITAL




ABSTRACT

Background: Appendiceal perforation–related peritonitis is a severe complication associated with a high risk of sepsis and mortality. Identification of causative pathogens and their antimicrobial susceptibility patterns plays a crucial role in guiding effective treatment. Previous studies have reported that common pathogens include Escherichia coli, Klebsiella spp., and Pseudomonas spp., with an increasing trend of antimicrobial resistance. However, local data in Tra Vinh Province remain limited. 
Aims: This study was conducted to provide regional bacteriological evidence to support the rational selection of empirical antibiotics.
Study Design: Descriptive cross-sectional study.
Place and duration of Study: The study was conducted on 158 patients diagnosed with appendiceal peritonitis who underwent surgical treatment at Tra Vinh General Hospital from January 2024 to July 2024.
Methodology: Peritoneal fluid specimens were collected intraoperatively and subjected to bacterial culture and identification. Antimicrobial susceptibility was determined using standard antibiotic susceptibility testing methods.
Results: A total of 158 cases were included, with a mean age of 49.23 ± 16.23 years (range: 15–90 years). The study population consisted of 49.4% males (n=78) and 50.6% females (n=80), with a male-to-female ratio of 0.9:1. The overall culture positivity rate was 77.8%. The most frequently isolated pathogen was Escherichia coli, accounting for 61.4% (97 cases), followed by Klebsiella pneumoniae at 4.4% (7 cases) and Pseudomonas aeruginosa at 2.5% (4 cases). Extended-spectrum beta-lactamase (ESBL)-producing strains were predominantly Escherichia coli (52.6%, 51/97 cases) and Klebsiella pneumoniae (14.8%, 1/7 cases), exhibiting high resistance rates to most tested antibiotics. In contrast, non-ESBL-producing strains remained susceptible or intermediately susceptible to several antibiotics. Most Pseudomonas aeruginosa isolates were sensitive to multiple antibiotics, with resistance observed only to ciprofloxacin in 50% of cases.
Conclusion: Escherichia coli was identified as the predominant pathogen in appendiceal peritonitis, with a high proportion of ESBL-producing and multidrug-resistant strains. Non-ESBL-producing organisms and Pseudomonas aeruginosa generally retained susceptibility to several antimicrobial agents. These findings underscore the importance of bacterial culture and antimicrobial susceptibility testing in optimizing antibiotic therapy for appendiceal peritonitis.
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I. INTRODUCTION

Appendiceal perforation–associated peritonitis is a common surgical emergency and, if not treated promptly, can lead to sepsis and increased mortality. The condition is primarily caused by the translocation of gastrointestinal microorganisms into the peritoneal cavity, with Gram-negative bacteria being the predominant pathogens. Among these, Escherichia coli is the most frequently isolated organism, with a growing prevalence of extended-spectrum β-lactamase (ESBL)-producing strains, which significantly compromises treatment efficacy.



Globally, Quintero-Riaza et al. (2023) reported that Escherichia coli accounted for 49.4% of isolates, followed by Pseudomonas aeruginosa (14.6%) and Klebsiella pneumoniae (7.9%), and noted a rising trend of ESBL-producing strains and resistance to broad-spectrum antibiotics, particularly fluoroquinolones (Quintero-Riaza, Chancí-Drago et al. 2023). In Vietnam, Luu et al. (2020) documented higher proportions of Escherichia coli (62.2%), Klebsiella pneumoniae (15.6%), and Pseudomonas aeruginosa (11.1%) in peritoneal fluid samples (Luu, Luu and Vu 2020). In contrast, Nguyen et al. (2021) reported a markedly lower prevalence of Escherichia coli (17.5%),(Nguyen and Trinh 2021) suggesting that these discrepancies may be related to differences in geographic characteristics, sample size, and specimen collection methods.
In Tra Vinh Province, data on the bacteriological profile and antimicrobial susceptibility patterns of appendiceal peritonitis remain limited, despite their critical importance for individualized treatment strategies and the prevention of postoperative complications. Given the increasing complexity of antimicrobial resistance, particularly among Gram-negative pathogens such as Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aeruginosa, accurate identification of causative organisms and their susceptibility profiles is essential. Therefore, this study was conducted to characterize the bacteriological profile of appendiceal peritonitis in order to support the selection of effective antimicrobial therapy in clinical practice.

II. MATERIALS AND METHODS

2.1. Study Subjects

All patients diagnosed with appendiceal peritonitis who underwent surgical treatment at Tra Vinh General Hospital were included in the study.

2.1.1. Inclusion criteria

Patients who had peritoneal fluid antimicrobial susceptibility testing performed and complete medical records available.

2.1.2. Exclusion criteria

Patients who requested early discharge and cases with incomplete medical records.

2.2. Research Methods

2.2.1. Study design 

A descriptive cross-sectional study was conducted retrospectively. In total, 158 participants were enrolled in the study.

2.2.2. Sampling method

Convenience sampling was applied, including all patients who met the inclusion criteria. Study variables were recorded using a standardized data collection form and included bacterial culture identification results and antimicrobial susceptibility profiles.

2.2.3. Study variables

General characteristics included age, sex, ethnicity, place of residence, occupation, and body mass index (BMI). 
Outcomes of interest were the bacteriological identification and antimicrobial susceptibility test results of peritoneal fluid samples.

2.4. Data analysis

Data were collected and analyzed using Microsoft Excel 2016 and Stata version 14.0. Quantitative variables are expressed as mean ± SD (normal distribution) or median (min–max) (non-normal distribution). Categorical variables are presented as frequencies and percentages. Statistical significance was set at p ≤ 0.05. The Chi-square test was applied when <20 of cells had expected counts <5 and no cells were <1; otherwise, Fisher’s exact test was used.

III. RESULTS

3.1. General Characteristics of the Study Population

The study included 158 cases that met the inclusion criteria, with a mean age of 49.23 ± 16.23 years (range: 15–90 years). The 41–59 age group accounted for the highest proportion of patients (39.9%), whereas patients under 18 years of age represented the lowest proportion (4.4%). The study population consisted of 49.4% males (n=78) and 50.6% females (n=80), with a male-to-female ratio of 0.9:1. The distribution of male and female patients was nearly equal.

3.2. Bacteriological identification results

Table 1. Bacteriological identification of peritoneal fluid isolates (n = 158)
	Bacteria
	Number of cases
	Percentage (%)

	Negative culture
	35
	22.2

	Escherichia coli
	97
	61.4

	Klebsiella spp.
	9
	5.7

	Pseudomonas spp.
	6
	3.8

	Proteus spp.
	3
	1.9

	Enterobacter aerogenes
	2
	1.4

	Citrobacter freundii
	1
	0.6

	Enterococcus faecalis
	1
	0.6

	Kluyvera ascorbata
	1
	0.6

	Morganella morganii
	1
	0.6

	Serratia liquefaciens
	1
	0.6

	Staphylococcus hominis
	1
	0.6



Remarks: Bacterial cultures were positive in 77.8% of cases, with Escherichia coli being the most predominant pathogen (61.4%, n=97). Other identified species included Klebsiella spp (5.7%) and Pseudomonas spp (3.8%), while negative cultures accounted for 22.2% (n=35) of the total sample. Notably, uncommon pathogens were rare in this cohort, with only two instances of gram-positive cocci (Enterococcus faecalis and Staphylococcus hominis) and two cases of atypical isolates, specifically Kluyvera ascorbata and Morganella morganii.
3.3. Epidemiological factors associated with culture results

Table 2. Epidemiological factors associated with peritoneal fluid culture results
	Variable
	Culture results
	P-value

	
	Negative
n (%)
	Positive
n (%)
	

	Sex
	Male (n=78)
	19 (24.4)
	59 (75.6)
	p= 0.509**

	
	Female (n=80)
	16 (20.0)
	64 (80.0)
	

	Age group (years)
	0-18 (n=7)
	1 (14.3)
	6 (85.7)
	p= 0.157**

	
	18-40 (n=45)
	14 (31.1)
	31 (68.9)
	

	
	41- 59 (n=63)
	15 (23.8)
	48 (76.2)
	

	
	>60 (n=43)
	5 (11.6)
	38 (88.4)
	

	Body mass index (BMI)
	Underweight (n = 14)
	2 (14.3)
	12 (85.7)
	p= 0.371*

	
	Normal (n = 115)
	25 (21.7)
	90 (78.3)
	

	
	Overweight (n = 24)
	8 (33.3)
	16 (66.7)
	

	
	Obese (n = 5)
	0 (0.0)
	5 (100.0)
	

	Ethnicity
	Kinh (n=104)
	20 (19.2)
	84 (80.8)
	p= 0.397*

	
	Khmer (n=53)
	15 (28.3)
	38 (71.7)
	

	
	Hoa (n=1)
	0 (0.0)
	1 (100.0)
	

	Place of residence
	Rural (n = 131)
	30 (22.9)
	101 (77.1)
	p= 0.618**

	
	Urban (n = 27)
	5 (18.5)
	22 (81.5)
	

	Occupation
	Workers (n = 4)
	2 (50.0)
	2 (50.0)
	p= 0.136*

	
	Farmers (n = 27)
	5 (18.5)
	22 (81.5)
	

	
	Teachers (n = 2)
	0 (0.0)
	2 (100.0)
	

	
	Students (n = 7)
	0 (0.0)
	7 (100.0)
	

	
	Homemakers (n = 10)
	2 (20.0)
	8 (80.0)
	

	
	Elderly (n = 40)
	5 (12.5)
	35 (87.5)
	


*Fisher’s exact test 
**Chi-square test

Remarks: The highest proportions of positive cultures were identified in the elderly (>60 years: 88.4%), obese patients (100%), and farmers (81.5%). However, these differences did not reach statistical significance across all categories, including sex, age, BMI, ethnicity, residence, and occupation (all p > 0.05).

3.4. Antimicrobial susceptibility results 

Table 3. Antimicrobial susceptibility patterns of Escherichia coli isolates (n = 97)
	Antibiotics
	Escherichia coli ESBL (+)
	Escherichia coli ESBL (-)

	
	S
n (%)
	I
n (%)
	R
n (%)
	S
n (%)
	I
n (%)
	R
n (%)

	Ampicillin 
	-
	-
	50 (100)
	7 (15.6)
	1 (2.2)
	37 (82.2)

	Piperacillin 
	-
	-
	42 (100)
	10 (27.0)
	1 (2.7)
	26 (70.3)

	Piperacillin- tazobactam
	45 (88.2)
	-
	6 (11.8)
	40 (86.9)
	1 (2.2)
	5 (10.9)

	Cefotaxime 
	2
(5.3)
	-
	36 (94.7)
	29 (78.4)
	-
	8 (21.6)

	Cefuroxime 
	-
	1 (2.4)
	41 (97.6)
	23 (62.2)
	6 (16.2)
	8 (21.6)

	Ceftazidime 
	10 (23.8)
	17 (40.5)
	15 (35.7)
	33 (75.0)
	6 (13.6)
	5 (11.4)

	Ertapenem 
	42 (100)
	-
	-
	40 (97.6)
	-
	1 (2.4)

	Imipenem 
	51 (100)
	-
	-
	43 (93.5)
	1 (2.2)
	2 (4.3)

	Gentamicin 
	28 (54.9)
	-
	23 (45.1)
	33 (71.7)
	2 (4.4)
	11 (23.9)

	Ciprofloxacin
	3 (5.9)
	13 (25.5)
	35 (68.6)
	7 (15.9)
	8 (18.2)
	29 (65.9)

	Trimethoprim- sulfamethozale 
	13 (34.2)
	-
	38 (65.8)
	14 (30.4)
	-
	32 (69.6)

	Meropenem 
	42 (97.7)
	-
	1
(2.3)
	36 (94.8)
	1 (2.6)
	1 (2.6)

	Cefuroxime Axetil 
	-
	-
	34 (100)
	21 (63.6)
	6 (18.2)
	6 (18.2)

	Tigecyclin
	41 (97.6)
	-
	1 (2.4)
	37 (97.4)
	-
	1 (2.6)

	Abbreviations: S, susceptible; I, intermediate; R, resistant.



Remarks: The antimicrobial susceptibility profiles showed marked differences between ESBL-producing and non-ESBL-producing Escherichia coli. The ESBL (+) group exhibited significantly higher resistance rates to most cephalosporins (Cefotaxime 94.7%, Cefuroxime 97.6%) and Ampicillin (100%). However, Carbapenems (Imipenem, Meropenem, Ertapenem), Piperacillin-tazobactam, and Tigecycline remained highly effective against both groups, with susceptibility rates exceeding 86%.

Table 4. Antimicrobial susceptibility patterns of Klebsiella pneumoniae isolates 
(n = 7)
	Antibiotics
	Klebsiella pneumoniae ESBL (-)
	Klebsiella pneumoniae ESBL (+)

	
	S
n (%)
	R
n (%)
	S
n (%)
	R
n (%)

	Ampicillin
	–
	6 (100.0)
	–
	1 (100.0)

	Ampicillin- sulbactam
	–
	–
	–
	1 (100.0)

	Piperacillin-tazobactam
	5 (83.3)
	1 (16.7)
	–
	1 (100.0)

	Piperacillin
	3 (75.0)
	1 (25.0)
	–
	–

	Cefuroxime
	3 (75.0)
	1 (25.0)
	–
	1 (100.0)

	Cefotaxime
	3 (100.0)
	–
	–
	–

	Ceftazidime
	5 (100.0)
	–
	–
	–

	Ertapenem
	5 (100.0)
	–
	–
	–

	Imipenem
	5 (83.3)
	1 (16.7)
	–
	1 (100.0)

	Gentamicin
	5 (83.3)
	1 (16.7)
	–
	1 (100.0)

	Ciprofloxacin
	5 (83.3)
	1 (16.7)
	–
	1 (100.0)

	Trimethoprim-sulfamethozale
	5 (83.3)
	1 (16.7)
	–
	1 (100.0)

	Meropenem
	3 (75.0)
	1 (25.0)
	–
	1 (100.0)

	Cefuroxime Axetil
	3 (100.0)
	–
	–
	–

	Tigecyclin
	3 (100.0)
	–
	1 (100.0)
	–



Remarks: Microbial analysis of Klebsiella pneumoniae revealed that non-ESBL producers were generally sensitive to third-generation cephalosporins and carbapenems. Notably, the solitary ESBL (+) isolate demonstrated a multi-drug resistance (MDR) phenotype, showing resistance to almost all tested antibiotic classes, including aminoglycosides and sulfonamides. Tigecycline was the only antibiotic to maintain 100% susceptibility across all isolates.

Table 5. Antimicrobial susceptibility patterns of Pseudomonas aeruginosa isolates (n = 4)
	Antibitics
	S
n (%)
	R
n (%)

	Piperacillin
	3 (100.0)
	–

	Piperacillin- tazobactam
	4 (100.0)
	–

	Ceftazidime
	4 (100.0)
	–

	Imipenem
	4 (100.0)
	–

	Gentamicin
	4 (100.0)
	–

	Ciprofloxacin
	2 (50.0)
	2 (50.0)

	Meropenem
	3 (100.0)
	–



Remarks: Pseudomonas aeruginosa accounted for 4 of 6 cases (66.7%) of Pseudomonas spp. infection and ranked as the third most frequently isolated pathogen among 11 identified bacterial species. All isolates were fully susceptible to piperacillin–tazobactam, ceftazidime, imipenem, and gentamicin; however, resistance to ciprofloxacin was observed in 50% of cases. Infections were more common in males and in patients aged 41–60 years, with two cases occurring in elderly patients (>60 years).

IV. DISCUSSION

4.1. General Characteristics of the Study Population

Our study recorded a male-to-female ratio of approximately 1:1, indicating a relatively balanced sex distribution. This finding is consistent with domestic studies(Nguyen and Trinh 2021, Pham and Tran 2021) as well as the international study by Quintero-Riaza et al. (2023)(Quintero-Riaza, Chancí-Drago et al. 2023), but lower than that reported by Son et al. (2020) (Son, Lee et al. 2020), in which male predominance was observed. The mean age of the study population was 49.23 ± 16.23 years, comparable to several domestic and international studies,(Nguyen 2018, Son, Lee et al. 2020, Pham and Tran 2021) but higher than that reported by Amadou et al (2022) (Amadou, Ibrahima et al. 2022), which may be attributable to differences in population characteristics and geographic settings.

4.2. Bacteriological identification results

Table 6. Comparison of bacteriological culture results with previous studies
	Author
	Country
	Sanple size
	Escherichia coli
(%)
	Klebsiella pneumoniae
(%)
	Pseudomonas aeruginosa
(%)

	Obinwa et al. (2014)(Obinwa, Casidy and Flynn 2014)
	Ireland
	69
	81.0
	-
	6.0

	Nguyen et al. (2021)(Nguyen and Trinh 2021)
	Vietnam
	112
	17.5
	1.3
	1.1

	Luu et al. (2020)(Luu, Luu and Vu 2020)
	Vietnam
	143
	62.2
	15.6
	11.1

	Son et al. (2020)(Son, Lee et al. 2020)
	Korea
	173
	48.9
	3.9
	9.1

	Cimpean et al. (2022)(Cimpean, Barranquero et al. 2022)
	Belgium
	268
	48.6
	-
	9.3

	Quintero- Riaza et al. (2023)(Quintero-Riaza, Chancí-Drago et al. 2023)
	Colombia
	144
	49.4
	7.9
	14.6

	Bhaskar et al. (2023)(Bhaskar, Clarke et al. 2023)
	United Kingdom
	304
	42.0
	-
	21.0

	Nguyen T.T et al. (2023)(Nguyen, Tran et al. 2023)
	Vietnam
	68
	67.6
	-
	8.8

	Present study
	Vietnam
	158
	61.4
	4.4
	2.5



Remarks: In this study, Escherichia coli was identified as the predominant pathogen in peritoneal fluid among patients with perforated appendicitis–related peritonitis, accounting for 61.4% of all isolates. This finding is consistent with the well-established role of E. coli as a major component of the endogenous intestinal microbiota, capable of translocating into the peritoneal cavity following appendiceal perforation. The observed proportion is comparable to domestic reports by Luu X.V et al. (2020)(Luu, Luu and Vu 2020) (62.2%) and Nguyen T.T et al. (2023)(Nguyen, Tran et al. 2023) (67.6%), yet markedly higher than that reported by Nguyen H.D et al. (2021)(Nguyen and Trinh 2021) (17.5%). Compared with international studies, our rate also exceeds most published data (ranging from approximately 42.0% to 49.4%), with the exception of Obinwa et al. (2014), who reported a notably higher prevalence of 81.0%. These variations suggest that although E. coli remains the principal etiological agent in intra-abdominal infections associated with appendicitis, its isolation rate may vary depending on population characteristics, underlying comorbidities, severity of peritonitis, as well as the timing and methodology of specimen collection, particularly within the clinical context of Tra Vinh.
Regarding Klebsiella pneumoniae, our observed rate (4.4%) was comparable to Korean data (3.9% by Son et al., (2020)) but markedly lower than other domestic reports, such as Luu X.V et al. (15.6%). Interestingly, Pseudomonas aeruginosa was isolated in only 2.5% of our cases, which is substantially lower than the 11.1% to 21.0% reported elsewhere. These variations in Gram-negative profiles likely reflect differences in the 'microbial landscape' of community-acquired infections versus hospital-associated shifts. Furthermore, the wide range of culture positivity across literature (27.9% to 90.2%) highlights the impact of pre-analytical factors, such as pre-operative antibiotic administration, specimen transport times, and the sensitivity of local laboratory protocols.
The overwhelming predominance of Gram-negative bacilli, led by Escherichia coli, underscores the polymicrobial nature of appendiceal peritonitis in this region. From a clinical perspective, these results provide a robust microbiological rationale for empirical antibiotic strategies in Tra Vinh. Specifically, the high Escherichia coli burden necessitates the use of broad-spectrum regimens with high Gram-negative coverage to mitigate the risk of post-operative complications and sepsis.

4.3. Antimicrobial susceptibility results

Escherichia coli isolates: In our study, ESBL-producing Escherichia coli accounted for 52.6% of isolates and exhibited high resistance to ampicillin (100%), cefotaxime (94.7%), and ciprofloxacin (68.6%), while remaining highly susceptible to carbapenems (97.7–100%) and piperacillin–tazobactam (88.2%). Non-ESBL Escherichia coli isolates accounted for 47.4% and were susceptible to most antibiotics, with no complete resistance observed, although several resistance patterns were similar to those of ESBL-producing strains. These findings are consistent with the study by Luu et al. (2020) (Luu, Luu and Vu 2020), which also reported high resistance of Escherichia coli to beta-lactam antibiotics but preserved susceptibility to carbapenems (96.2%) and piperacillin–tazobactam (100%). The proportion of ESBL-producing Escherichia coli in our study was markedly higher than that reported by Son et al. (2020) (Son, Lee et al. 2020) at 16.8% and Quintero-Riaza et al. (2023)(Quintero-Riaza, Chancí-Drago et al. 2023) at 23.5%. Although Quintero-Riaza et al. (2023)(Quintero-Riaza, Chancí-Drago et al. 2023) documented a lower rate of beta-lactam resistance (38.5%) compared with our findings, both studies reflect an increasing trend in antimicrobial resistance. These differences may be attributable to geographic factors and variations in antibiotic policies. Overall, carbapenems and combination antibiotics remain effective therapeutic options.

Klebsiella pneumoniae isolates: In our study, Klebsiella pneumoniae isolates were predominantly ESBL-negative, accounting for 85.7%, and showed 100% susceptibility to ceftazidime, ertapenem, and tigecycline. ESBL-producing Klebsiella pneumoniae accounted for 14.3% and exhibited resistance to most antibiotics, except for tigecycline. Compared with the study by Luu et al. (2020) (Luu, Luu and Vu 2020), the susceptibility to combination antibiotics and carbapenems was comparable; however, higher resistance rates to ciprofloxacin (59.1%) and cefuroxime (75%) were observed. Turugurwa et al. (2019) (Turugurwa, Mwesigye et al. 2019) reported a substantially higher proportion of ESBL-producing Klebsiella pneumoniae (68.2%) with a cephalosporin resistance rate of 72.7%, far exceeding that observed in our study. In contrast, Nisa et al. (2024) (Nisa, Nakatani et al. 2024) reported a much lower resistance rate to third-generation cephalosporins (4.4%). These discrepancies likely reflect differences in antibiotic use and antimicrobial stewardship practices. Piperacillin–tazobactam and carbapenems therefore remain the mainstay of treatment.

Pseudomonas aeruginosa isolates: In our study, Pseudomonas aeruginosa demonstrated complete susceptibility to ceftazidime, imipenem, piperacillin–tazobactam, gentamicin, and meropenem, although resistance to ciprofloxacin was observed at a rate of 50%. These findings appear more favorable compared to Bhatta et al. (2023)(Bhatta, Pradhan and Chaudhary 2023), who reported a piperacillin resistance rate of 62.5%, and Tuon et al. (2022)(Tuon, Dantas et al. 2022), who documented the emergence of carbapenem-resistant strains, and are markedly lower than the high multidrug resistance rate of 73.3% reported by Yadav et al. (2020)(Yadav, Bhujel et al. 2020), in which susceptibility to ciprofloxacin was only 12.4%. Additionally, Son et al. (2020)(Son, Lee et al. 2020) reported very high resistance rates to ampicillin (100%) and cefotaxime (95.2%), whereas Obinwa (2014)(Obinwa, Casidy and Flynn 2014) observed gentamicin susceptibility comparable to that in our study. Nevertheless, recent studies have highlighted a concerning trend of increasing antimicrobial resistance. Notably, Nisa et al. (2024)(Nisa, Nakatani et al. 2024) reported a 25% carbapenem resistance rate in P. aeruginosa, along with rising resistance to third-generation cephalosporins in Escherichia coli (17.8%) and Klebsiella pneumoniae (4.4%). The discrepancies among studies may be attributed to differences in study populations, timeframes, and antibiotic usage patterns. Overall, although carbapenems and combination regimens remain effective in our setting, close surveillance of resistance trends-particularly to fluoroquinolones and carbapenems-is essential in clinical practice.

Despite the significant findings, our study has several limitations. First, this was a single-center retrospective study with a relatively small sample size, which may limit the generalizability of the results to other regions. Second, we did not evaluate the impact of comorbidities, such as diabetes mellitus or other immunocompromised states, which could potentially influence the peritoneal microbial profile. Finally, the study population was limited to patients undergoing laparoscopic appendectomy. Future multi-center studies with larger cohorts and a broader range of clinical variables are needed to further validate our findings.

[bookmark: _heading=h.gjdgxs]V. CONCLUSION
The study demonstrated a relatively balanced sex distribution and a mean age of approximately 50 years among patients with perforated appendicitis–associated peritonitis. Escherichia coli was the predominant bacterial pathogen, followed by Klebsiella pneumoniae and Pseudomonas aeruginosa, confirming the central role of Gram-negative bacteria in intra-abdominal infections. A high proportion of ESBL-producing Escherichia coli was observed, with substantial resistance to beta-lactams and fluoroquinolones, whereas carbapenems and piperacillin–tazobactam remained effective therapeutic options. These findings underscore the importance of selecting empirical antibiotic therapy based on local microbiological data and strengthening routine antimicrobial resistance surveillance.
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