
The Turkish Journal of Pediatrics 2026; 68﻿: 485-494
https://doi.org/10.24953/turkjpediatr.2026.6520 Original Article

The Turkish Journal of Pediatrics ▪ May-June﻿ 2026 485

The impact of intraoperative peritoneal fluid cultures 
on empirical antibiotic therapy and postoperative 
complications in pediatric perforated appendicitis

Mehmet Gazi Öztürk1,2 , Musa Abeş1,2 , Mehmet Saraç1,2 , 
Mehmet Selim Albayrak2,3 , Hasan Öğünç Apaydın1,2,4 , Mehmet Göksu1,2,5 , 
Muhammed İkbal Yetiş2 , Sadık Akgün6,7,8

1Department of Pediatric Surgery, Faculty of Medicine, Adıyaman University, Adıyaman, Türkiye; 2Pediatric Surgery Clinic, Adıyaman 
Training and Research Hospital, Adıyaman, Türkiye; 3Tekirdağ Provincial Health Directorate Dr. İsmail Fehmi Cumalioğlu City 
Hospital, Tekirdağ, Türkiye; 4Pediatric Surgery Clinic, Ankara Training and Research Hospital, Ankara, Türkiye; 5Private Pediatric 
Surgery Clinic, Adıyaman, Türkiye; 6Department of Microbiology, Faculty of Medicine, Adıyaman University, Adıyaman, Türkiye; 
7Department of Microbiology, Adıyaman Training and Research Hospital, Adıyaman, Türkiye; 8Department of Microbiology, Çorlu 
State Hospital, Tekirdağ, Türkiye

ABSTRACT

Background. This study retrospectively evaluates the microbiological profile, antibiotic susceptibility patterns, 
and the effectiveness of empirically initiated antibiotic therapies in children with perforated appendicitis, based 
on intraoperative peritoneal fluid culture and antibiogram results.

Methods. A total of 154 pediatric patients (97 boys, 57 girls; mean age 9.15 ± 4.08 years) underwent surgery for 
perforated appendicitis between 2014 and 2020. Before surgery, patients received one of three empirical antibiotic 
combinations: (1) Ampicillin/sulbactam, metronidazole, and amikacin; (2) ceftriaxone and metronidazole; (3) 
cefotaxime and metronidazole. Peritoneal fluid samples collected intraoperatively were cultured, and microbial 
growth and susceptibility profiles were analyzed.

Results. A total of 167 strains were isolated. The most common microorganisms were Escherichia coli (79.0%), 
Pseudomonas aeruginosa (13.8%), Klebsiella pneumoniae (2.4%), Enterobacter cloacae (1.8%), Enterococcus raffinosus 
(2.4%), and Staphylococcus hominis (0.6%). Before surgery, Combination 1 was administered to 97 patients 
(63.0%), Combination 2 to 38 patients (24.7%), and Combination 3 to 19 patients (12.3%). Antibiotic susceptibility 
of the isolated microorganisms was as follows. E. coli: ampicillin/sulbactam 23%, ceftriaxone 60%, cefotaxime 
92%, amikacin 99%. P. aeruginosa: ampicillin/sulbactam 8%, ceftriaxone 16%, cefotaxime 0%, amikacin 99%. K. 
pneumoniae: ceftriaxone 75%, cefotaxime 75%, amikacin 100%. E. raffinosus: ceftriaxone 33%, cefotaxime 100%, 
amikacin 100%. Postoperative modification of empirical therapy was required in 102 cases (66.2%) 

Conclusions. High resistance rates to commonly used empirical antibiotics were observed among isolated 
microorganisms, highlighting the need for regular revision of empirical treatment protocols and greater reliance 
on intraoperative culture results in pediatric perforated appendicitis.

Key words: empirical antibiotic therapy, peritoneal fluid microbiology, antibiotic resistance patterns, 
postoperative infectious complications, antimicrobial stewardship programs.
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Perforated appendicitis is the most common 
cause of community-acquired intra-abdominal 
infections in children.1,2 The optimal 
management of perforated appendicitis 
in children remains controversial.3 Urgent 
appendectomy has traditionally been considered 
the standard approach.4-6 However, emergency 
surgery may be technically challenging due to 
an edematous and fragile appendix and the 
surrounding intestinal loops and tissues. A 
second reasonable option is initial nonoperative 
management with broad-spectrum antibiotics 
to stabilize the patient and avoid a troublesome 
operation.7 

Timely initiation of empirical antibiotic 
therapy is critical, as delays increase the risk 
of postoperative complications such as intra-
abdominal abscesses. Antibiotic selection varies 
across institutions and surgeons, requiring 
a balance between antimicrobial resistance, 
clinical efficacy, and cost.5,8-12 Although 
the spectrum of pathogens in perforated 
appendicitis has remained relatively consistent, 
susceptibility patterns differ by region and 
evolve over time, underscoring the importance 
of local microbiological surveillance.1,2,11-15 

In our clinic, empirical antibiotic regimens have 
long been guided by the recommendations of 
the Surgical Infection Society and the Infectious 
Diseases Society of America.3These guidelines 
recommend broad-spectrum coverage 
targeting aerobic and anaerobic Gram-negative 
organisms, which are the predominant 
pathogens in perforated appendicitis. 
Accordingly, our empirical regimens 
include ampicillin/sulbactam, amikacin, and 
metronidazole; ceftriaxone and metronidazole; 
or cefotaxime and metronidazole. The choice 
among these combinations is influenced by 
local resistance patterns, surgeon experience, 
drug availability, and cost considerations. 

In clinical practice, the attending pediatric 
surgeon selects the empirical regimen based 
on disease severity, hemodynamic status, and 
perceived risk of resistant organisms. However, 

an increase in postoperative complications in 
recent years has led to more frequent culture-
guided antibiotic modifications.8,10,13 

This study retrospectively evaluates intra-
abdominal fluid culture and antibiogram 
results obtained during surgery in children 
with perforated appendicitis, with the aim 
of characterizing the microbiological profile, 
determining antibiotic susceptibility patterns, 
and assessing their impact on empirical 
antibiotic therapy. Our central hypothesis is that 
intraoperative peritoneal fluid cultures improve 
empirical antibiotic selection by identifying 
resistance to commonly used agents, thereby 
reducing postoperative complications.

Materials and Methods

Study design and participants

This retrospective study included 154 pediatric 
patients who underwent surgery for perforated 
appendicitis between January 2014 and 
December 2020 at the Pediatric Surgery Clinic 
of Adıyaman Training and Research Hospital. 
Intra-abdominal fluid samples were collected 
during surgery for microbiological analysis.

Exclusion criteria were the absence of intra-
abdominal fluid culture, negative culture results, 
non-operative management, uncomplicated 
acute appendicitis, hospitalization within 
the previous three months, and preoperative 
antibiotic use.

This study was approved by the Ethics 
Committee for Non-Invasive Clinical Research 
at Adıyaman University Faculty of Medicine 
(decision number 2020/7-20, dated 21.07.2020). 
Written informed consent was obtained from 
the parents of all participants.

Diagnostic criteria

The diagnosis of perforated appendicitis was 
based on clinical history, physical examination, 
laboratory findings (white blood cell count 
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[WBC, ×10³/μL] and C-reactive protein [CRP, 
mg/dL]), imaging studies, and intraoperative 
confirmation.2,5 Imaging modalities included 
ultrasonography (USG) and/or intravenous (IV) 
contrast-enhanced computed tomography (CT). 
Imaging findings suggestive of perforation 
included peri-appendiceal fluid, irregular 
or disrupted appendix wall, contaminated 
pericecal appearance, and free intraperitoneal 
air. Intraoperative confirmation included 
visualization of a perforated appendix wall, 
intra-abdominal fecaliths, or abscesses 
formation.16

Data collection

Patients’ medical records were retrospectively 
reviewed using the KarMed Health Information 
Management System (Version 1.2.48.299). 
Data included patient age, sex, pre-antibiotic 
WBC and CRP levels, imaging modality, 
empirical antibiotic regimen, time from 
diagnosis to surgery, surgical technique, intra-
abdominal fluid culture and antibiogram 
results, postoperative antibiotic modifications 
and indications, length of hospital stay, and 
postoperative complications (intra-abdominal 
abscess, surgical site infection [SSI]) within 30 
days after surgery.

Procedures and antibiotic regimens

All patients received IV fluids and antibiotics 
after diagnosis. Preoperative antibiotics were 
administered within 1 hour of diagnosis 
according to institutional protocol. Empirical 
antibiotic therapy was selected by the 
attending pediatric surgeon based on clinical 
severity, risk of resistant organisms, local 
susceptibility patterns, drug availability 
and cost considerations. Broader regimens 
(Combination 1) were typically preferred 
for patients with more severe presentations. 
Empirical antibiotic therapy consisted of one of 
the following combinations: 

Combination 1: Ampicillin/sulbactam 
(Sulbaksit, Tüm Ekip İlaç, 2002), metronidazole 
(Metrosel, OSEL İlaç, 2003), and amikacin 
(Amikaver, OSEL, 1999).

Combination 2: Ceftriaxone (Desefin, Deva 
Holding A.Ş, 2006) and metronidazole.

Combination 3: Cefotaxime (Eqitax, Tüm Ekip 
İlaç, 2003) and metronidazole.

Dosages were as follows: ampicillin/sulbactam 
150 mg/kg/day in four doses IV, metronidazole 
30 mg/kg/day in three doses IV, amikacin 15 
mg/kg/day in two doses IV, ceftriaxone 100 mg/
kg/day in two doses IV, and cefotaxime 100 mg/
kg/day in three doses IV. 

To ensure clarity and reproducibility, patients 
were categorized into three groups based on 
the empirical antibiotic regimen administered 
prior to surgery. Group 1 consisted of patients 
who received Combination 1; Group 2 included 
those treated with Combination 2; and Group 3 
included patients who received Combination 3. 

All patients underwent open appendectomy 
within 8 hours of diagnosis, and no laparoscopic 
procedures were performed. During surgery, 
1-10 mL of peri-appendiceal fluid was aspirated 
using a sterile syringe. The abdominal cavity 
was irrigated with warm sterile saline until 
clear. A soft or Penrose drain was placed 
in all cases and removed on postoperative 
days 3–5. Samples drawn into syringes were 
inoculated into aerobic and anaerobic blood 
culture media (Pediatric blood culture vials, 
BD, USA) and transported to the microbiology 
culture laboratory. Bacterial identification and 
antibiotic susceptibility testing were performed 
using an automated system (Phoenix 100, BD, 
USA). Results, including minimum inhibitory 
concentration (MIC) values and extended-
spectrum beta-lactamase (ESBL) positivity, 
were reported within 1-5 days.
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Post-operative empirical antibiotic therapy 
was modified based on poor clinical progress, 
laboratory findings (unresolved WBC and 
CRP levels), culture and antibiogram results, 
or complications such as intra-abdominal 
abscesses and SSIs. Unresolved WBC and CRP 
levels were defined as: WBC remaining above 
12 ×10³/μL or increasing compared with the 
previous day, and/or CRP remaining failing to 
show a downward trend within 48–72 hours 
postoperatively.

Definitions

Poor clinical progress was defined as persistent 
fever (>38°C), abdominal pain, vomiting, 
diarrhea, inability to tolerate oral intake, 
abdominal distention, rising WBC/CRP levels, 
pre-operative intra-abdominal abscess, diffuse 
peritonitis, or severe intestinal adhesions.3 

Post-operative patients with deteriorating 
general conditions, fever, abdominal pain, 
vomiting, diarrhea, or elevated WBC and CRP 
levels were evaluated for intra-abdominal 
abscess via USG by a radiologist. Intra-
abdominal abscesses were treated with 
antibiotics, and when necessary, USG-guided 
percutaneous drainage. 

Surgical site infections were defined according to 
the Centers for Disease Control and Prevention 
(CDC) criteria, including superficial, deep, or 
organ/space infections occurring within 30 days 
postoperatively.17

Statistical analysis

Statistical analyses were performed using SPSS 
version 22.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics were used to summarize 
demographic characteristics, laboratory values, 
microbiological findings, and postoperative 
outcomes. Continuous variables were expressed 
as mean ± standard deviation (SD) or median 
(range), depending on distribution. Categorical 
variables were expressed as frequencies and 
percentages. 

Normality of distribution for continuous 
variables was assessed using the Shapiro–
Wilk test. For comparisons Student’s t-test was 
applied to normally distributed data, while 
the Mann–Whitney U test was used for non-
normally distributed data. Categorical variables 
were compared using the chi-square test or 
Fisher’s exact test, as appropriate. A p-value of 
<0.05 was considered statistically significant.

No formal power analysis was performed 
prior to the study; however, the sample size 
was considered adequate for descriptive and 
comparative analyses. Although Groups 2 and 
3 had relatively small sample sizes, comparative 
analyses were performed across the three 
empirical antibiotic regimens for postoperative 
outcomes, including intra‑abdominal abscess 
and surgical site infection rates. Antibiotic 
resistance patterns were evaluated descriptively 
based on culture results, without formal 
statistical comparison between empirical 
treatment groups.

A post-hoc power analysis was performed 
to evaluate the ability of the study to detect 
differences in postoperative intra-abdominal 
abscess and SSI rates among the three empirical 
antibiotic regimen groups. Given the observed 
effect sizes and the sample distribution 
(Group 1: n=97, Group 2: n=38, Group 3: n=19), 
the statistical power for detecting small-to-
moderate differences between groups was 
limited (<0.60), particularly for Groups 2 and 
3 due to their smaller sample sizes. Therefore, 
non-significant findings in these comparisons 
should be interpreted with caution.

Results

Between January 2014 and December 2020, 
1353 cases of acute appendicitis were treated at 
Adıyaman Training and Research Hospital. Of 
these, 181 (13.4%) had perforated appendicitis. 
Intra-abdominal fluid cultures were obtained 
in 171 (94.5%) cases, and bacterial growth was 
detected in 154 (90.1%) cases, all of whom were 
included in this study (Fig. 1).
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Patient characteristics 

Among the 154 cases, 97 (63%) were boys and 57 
(37%) were girls, with a mean age of 9.15 ± 4.08 
years. The mean length of hospital stay was 9.94 
± 3.93 days. Demographic characteristics and 
preoperative laboratory values are summarized 
in Table I.

Microbiological findings

A total of 167 bacterial strains were isolated 
from the intra-abdominal fluid cultures. 
Polymicrobial growth was observed in 13 
patients (8.4%). The most frequently isolated 
microorganisms were: Escherichia coli (132, 
79.0%), Pseudomonas aeruginosa (23, 13.8%), 
Klebsiella pneumoniae (4, 2.4%), Enterobacter 
cloacae (3, 1.8%), Enterococcus raffinosus (4, 2.4%), 
Staphylococcus hominis (1, 0.6%) (Table I.). ESBL 
production was detected in 12 E. coli isolates 
(9.1%) and 1 K. pneumoniae isolate (25%). Fig. 1. Scheme of patients’ inclusion

Table I. Demographic, and microbiological characteristics of the patients (N=154).
Age (years), mean ± SD 9.15 ± 4.08
Sex (F/M), n (%) 57 (37%) / 97 (63%)
Preoperative WBC count (103/µL), mean ± SD 16,890 ± 4,934 
Preoperative CRP (mg/dL), median (range) 10.6 (0.0-35.0)
Length of hospital stay (day), mean ± SD 9.94 ± 3.93
İntraabdominal abscess, n (%) 31 (20.1%)
Surgical site infection, n (%) 39(25.3%)
Distribution of microorganisms isolated in peritoneal fluid culture, n (%)

E. coli 132 (79.0)
P. aeruginosa 23 (13.8)
K. pneumoniae 4 (2.4)
E. raffinosus 4 (2.4)
E. cloacae 3 (1.8)
S. hominis 1 (0.6)

CRP: C-reactive protein, F: female, M: male, SD: standard deviation, WBC: white blood cell.



Öztürk MG, et al Turk J Pediatr 2026; 68(3)﻿: 485-494

The Turkish Journal of Pediatrics ▪ May-June﻿ 2026490

Antibiotic susceptibility

Three empirical antibiotic combinations were 
used. 97 patients (63.0%): ampicillin/sulbactam, 
metronidazole, and amikacin, 38 patients 
(24.7%): ceftriaxone and metronidazole, 19 
patients (12.3%): cefotaxime and metronidazole.

The susceptibility patterns of the most 
common isolates are shown in Table II. E. coli 
isolates demonstrated low susceptibility to 
ampicillin/sulbactam (23%) and ceftriaxone 
(60%) compared to cefotaxime (92%) and 
amikacin (99%). (p < 0.001). P. aeruginosa 
isolates demonstrated low susceptibility to 
ampicillin/sulbactam (8%), ceftriaxone (16%), 
and cefotaxime (0%) but high susceptibility 
to amikacin (99%), meropenem (92%), and 
piperacillin/tazobactam (73%). (p < 0.001). 
Susceptibility to meropenem was significantly 
higher than to piperacillin/tazobactam (p < 
0.05). K. pneumoniae isolates demonstrated no 
susceptibility to ampicillin/sulbactam (0%). 
moderate susceptibility to ceftriaxone (75%) 

and cefotaxime (75%), and high susceptibility 
to amikacin (100%) and meropenem (100%) (p 
< 0.001). Piperacillin/tazobactam showed lower 
susceptibility (75%) compared to ceftriaxone 
and cefotaxime. 

Post-operative outcomes

Empirical antibiotic therapy was modified in 
102 cases (66.2%) due to resistance to at least one 
antibiotic in the empirical regimen, poor clinical 
progress, development of intra-abdominal 
abscesses, or SSIs (Table III). 

Intra-abdominal abscess developed post-
operatively in 31 cases (20.1%). The median time 
to abscess formation was 10 days (range 5–18). 
Twenty patients (64,5%) already had intra-
abdominal abscess at the time of surgery. The 
intra-abdominal fluid cultures results among 
abscess cases yielded E. coli in 24 cases (77.4%), 
P. aeruginosa in 5 cases (16.1%), K. pneumoniae in 
1 case (3.2%), and E. cloacae in 1 case (3.2%). 

Table II. Antimicrobial susceptibility rates of microorganisms isolated from peritoneal fluid.
Antimicrobial susceptibility, N (%)

N SAM CRO CTX CAZ CXA AMK CN MEM TZP IPM ETP VA
E. coli 132 30 (23) 79 (60) 121 (92) 90 (68) 59 (45) 130 (99)121 (92)129 (98)114 (86)130 (99)121 (92) -
P. aeruginosa 23 2 (8) 4 (16) 0 20 (85) 6 (25) 23 (99) 21 (91) 21 (92) 17 (73) 21 (90) 5 (20) -
K. pneumoniae 4 0 3 (75) 3 (75) 4 (100) 2 (67) 4 (100) 3 (75) 4 (100) 3 (75) 4 (100) 4 (100) -
E. raffinosus 4 0 1 (33) 4 (100) 4 (100) 1 (33) 4 (100) 4 (100) 3 (67) 3 (67) 4 (100) 3 (67) 4 (100)
E. cleocae 3 1 (33) 2 (67) 3 (100) 2 (67) 2 (67) 3 (100) 3 (100) 3 (100) 3 (100) 3 (100) 3 (100) -
S. hominis 1 1 (100) - 1 (100) 1 (100) - 1 (100) 1 (100) 1 (100) 1 (100) 1 (100) - -
AMK: amikacin; CAZ: ceftazidime; CN: gentamicin; CRO: ceftriaxone; CTX: cefotaxime; CXA: cefuroxime; ETP: ertapenem; 
IPM: imipenem; MEM: meropenem; SAM: ampicillin-sulbactam; TZP: piperacillin-tazobactam; VA: vancomycin.

Table III. Postoperative modification of empirical antibiotic therapy and reasons for change.
Empirical 
regimen group

Total  
patients

Modification 
required Resistance Poor clinical 

progress Abscess SSI

Group 1 97 66 (68.0%) 47 (48.5%) 17 (17.5%) 17 (17.5%) 2 (2.1%)
Group 2 38 23 (60.5%) 16 (42.1%) 6 (15.8%) 6 (15.8%) 1 (2.6%)
Group 3 19 13 (68.4%) 8 (42.1%) 4 (21.0%) 4 (21.0%) 1 (5.2%)
Total 154 102 (66.2%) 71 (46.1%) 27 (17.5%) 27 (17.5%) 4 (2.6%)
Data expressed as number (percentage). SSI: surgical site infection.
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Postoperative abscess formation showed no 
meaningful variation among the empirical 
antibiotic regimens, occurring in 20/97 (20.6%) 
of patients in Group 1, 7/38 (18.4%) in Group 2, 
and 4/19 (21.0%) in Group 3, with no statistically 
significant differences observed (p > 0.05). 
Among patients with abscesses where E. coli was 
isolated, empirical therapy included ampicillin/
sulbactam, amikacin, and metronidazole in 15 
cases; ceftriaxone and metronidazole in 5 cases; 
and cefotaxime and metronidazole in 4 cases. 
Resistance to empirical therapy was observed 
as follows: ampicillin/sulbactam (11 strains 
resistant, 4 susceptible), ceftriaxone (3 strains 
susceptible, 2 resistant), and cefotaxime (2 
strains susceptible, 2 resistant). Among patients 
with abscesses caused by P. aeruginosa, all 5 
cases showed resistance to empirical therapy 
(ampicillin/sulbactam in 3 cases, ceftriaxone in 
2 cases). Resistance to ceftriaxone was noted 
in one case with K. pneumoniae. Resistance 
to cefotaxime was observed in one case with 
E. cloacae. Overall, 22 (71.0%) of the patients 
with abscesses had isolates resistant to at least 
one antibiotic in the empirical regimen. The 
frequency of resistant strains was significantly 
higher in patients who developed intra-
abdominal abscesses (p < 0.01). 

Antibiotic therapy was changed post-abscess 
development in 27 cases (87.1%). Changes 
included meropenem (16 cases), imipenem 
(3 cases), ceftriaxone (2 cases), piperacillin/
tazobactam (2 cases), trimethoprim-
sulfamethoxazole (2 cases), cefoperazone/
sulbactam (1 case), and vancomycin + 
meropenem (1 case). Abscess resolution was 
achieved with antibiotics alone in 30 cases 
(96.8%), and with percutaneous drainage plus 
antibiotics in 1 case (3.2%).

Surgical site infections developed in 39 patients 
(25%). SSI rates did not differ significantly 
between antibiotic regimen groups (p > 0.05). 
Despite resistance to empirical antibiotic therapy 
in 31 SSI cases (79.5%), antibiotic modification 
was required in only 4 cases (10.2%). The most 
patients improved with daily local wound care 
and drainage.

Discussion

The Infectious Diseases Society of 
America’s 2024 Clinical Practice Guideline 
emphasizes the importance of obtaining 
intra-abdominal cultures to guide 
antimicrobial therapy for complicated intra-
abdominal infections.18Consistent with these 
recommendations, intra-abdominal fluid 
cultures were obtained in 94.5% of cases in 
our study, highlighting their routine use in 
clinical practice. Current guidelines advise 
avoiding empirical antibiotics with resistance 
rates exceeding 10%–20%,3,11,19 underscoring 
the importance of local susceptibility data in 
optimizing treatment strategies.

Our study identified E. coli as the most frequent 
isolate (79%), followed by P. aeruginosa (13.8%), 
K. pneumoniae (2.4%), and E. raffinosus (2.4%), 
consistent with previous studies from Türkiye 
and Europe.1,8,9 In Türkiye, studies from İzmir, 
Elazığ, Istanbul, and Adıyaman similarly report 
E. coli as the predominant pathogen, with P. 
aeruginosa ranking as the second or the third 
most common isolate.,8,9,20 Regional variability 
in ESBL positivity further highlights the need 
for center-specific microbiological surveillance.

Regarding antibiotic susceptibility, our study 
found E. coli to be highly resistant to ampicillin/
sulbactam (23%) and moderately susceptible 
to ceftriaxone (60%). Antibiotics with over 
90% susceptibility included cefotaxime, 
carbapenems, amikacin, and gentamicin. These 
results align with national and European 
data, which similarly report low activity of 
ampicillin/sulbactam and high effectiveness of 
carbapenems and aminoglycosides.1,8,9 

The susceptibility of P. aeruginosa to the 
empirically used antibiotics was below 16%, 
except for amikacin (99%). Antibiotics with 
over 90% effectiveness against this agent were 
carbapenems amikacin, and gentamicin. Similar 
results were reported by Turel and Tartar, who 
found no susceptibility to ampicillin/sulbactam 
and >90% activity for imipenem and amikacin.8,9 
Lob et al. also reported high susceptibility 
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to imipenem, cefepime, ceftazidime, and 
amikacin.1 Notably, piperacillin/tazobactam 
was less effective in our cohort (<75%) compared 
to other reports, emphasizing regional 
differences.1,8

K. pneumoniae isolates in our study showed 
≤75% susceptibility to most empirically 
used antibiotics, except for amikacin (100%) 
and carbapenems (>90%). These results are 
consistent with previous studies reporting low 
susceptibility to ceftriaxone and cefotaxime but 
high susceptibility to carbapenems.1,8 Notably, 
piperacillin/tazobactam susceptibility was 
lower in our study (<80%) compared with >90% 
in other reports, again emphasizing the need for 
continuous local surveillance.

Although amikacin showed 98% susceptibility 
to all isolated microorganisms, its use as 
monotherapy is limited by the polymicrobial 
nature of perforated appendicitis and resistance 
to companion agents such as ampicillin/
sulbactam.1 The guidelines by the Surgical 
Infection Society and the Infectious Diseases 
Society of America recommend gentamicin and 
tobramycin as part of combination therapy.3

Based on these findings, our center has initiated 
a review of empirical antibiotic protocols, 
with consideration of replacing ampicillin/
sulbactam, metronidazole, amikacin, and 
ceftriaxone, metronidazole combinations with 
cefotaxime, metronidazole combination

Postoperative intra-abdominal abscesses 
occurred in 20.1% of cases, consistent with 
studies previously reported rates of 14%–
20%.14,21,22 Importantly, 71.0% of abscess cases 
involved pathogens resistant to at least one 
antibiotic in the empirical regimen, highlighting 
the clinical relevance of culture-guided therapy. 
Abscess rates did not differ significantly 
between the three empirical antibiotic groups, 
suggesting that resistance patterns rather than 
the specific empirical regimen may play a more 
decisive role in abscess formation. 

Surgical site infections developed in 25.3% 
of patients, predominantly caused by E. coli 

(79.5%). Most cases were successfully managed 
with local wound care, and only a minority 
required antibiotic modification, consistent 
with previous studies.8 

This retrospective single-center study has several 
limitations. The relatively small sample size in 
Groups 2 and 3 limited the statistical power 
of between-group comparisons. Additionally, 
patients with more severe clinical presentations 
were more likely to receive broader empirical 
regimens (e.g., Combination 1). This may 
have introduced confounding by indication. 
As a result, treatment failures associated with 
certain regimens may be overestimated. Other 
limitations include the absence of multivariate 
analysis to adjust for confounders, the lack of 
a matched control group (e.g., non-perforated 
appendicitis), and the potential influence of 
clinical variables such as symptom duration, 
timing of admission, comorbidities, drain use, 
and operative technique. Future multicenter 
prospective studies are needed to validate 
these findings and refine empirical antibiotic 
strategies. 

Conclusions

The microorganisms isolated from intra-
abdominal cultures in pediatric perforated 
appendicitis demonstrated high resistance to 
commonly recommended empirical agents 
such as ampicillin/sulbactam, ceftriaxone, 
and piperacillin/tazobactam. These findings 
underscore the necessity of regularly 
updating empirical antibiotic protocols based 
on intraoperative culture results and local 
resistance patterns. Tailoring postoperative 
antibiotic modifications according to both 
clinical response and antibiogram results may 
improve treatment effectiveness and reduce 
postoperative complications.
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