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INTRODUCTION
Surgical site infection following caesarean delivery is an important 
healthcare-associated infection that prolongs recovery, increases 
resource utilization and may progress to severe maternal 

1,2,3complications. 

Increasing caesarean delivery rates have expanded the number of 
women exposed to postoperative infection, particularly in resource-
constrained settings where surveillance and infection-prevention 

4,5,6capacity may be variable. 

The microbiology of post-caesarean SSI includes staphylococci, 
Enterobacterales, enterococci and non-fermenting Gram-negative 
bacilli. The distribution is institution specic and is inuenced by 
maternal ora, referral patterns, antimicrobial exposure and the 

7,8,9,10healthcare environment. 

Antimicrobial resistance has made empirical treatment increasingly 
difcult. Methicillin-resistant staphylococci, extended-spectrum beta-
lactamase-producing Enterobacterales and carbapenem-resistant 
organisms reduce therapeutic options and may be associated with 

11,12,13,14treatment failure and prolonged hospitalization. 

Standardized susceptibility testing, local antibiograms and 
antimicrobial stewardship are therefore essential for rational empirical 

15,16,17therapy and timely de-escalation. 

The present analysis was undertaken to characterize antimicrobial 
resistance, methicillin resistance and the overall burden of multidrug 
resistance among bacterial isolates recovered from post-LSCS SSI in a 
tertiary-care centre in western Rajasthan.

AIM AND OBJECTIVES
Aim
To evaluate the antimicrobial resistance and multidrug-resistance 
patterns among bacterial isolates recovered from surgical site 
infections following lower segment caesarean section at a tertiary-care 
centre in western Rajasthan.

Objectives
1. To determine the antimicrobial susceptibility pattern of bacterial 
isolates recovered from post-caesarean surgical site infections.

2. To determine the prevalence of methicillin-resistant Staphylococcus 
aureus (MRSA) and methicillin-resistant coagulase-negative 
staphylococci (MR-CoNS).

3. To estimate the overall burden of multidrug resistance among the 
bacterial isolates.
4. To assess the clinical implications of the observed resistance pattern 
for empirical therapy and antimicrobial stewardship.

MATERIALS AND METHODS
Study design and setting: This hospital-based cross-sectional 
observational study was conducted from April 2024 to March 2026 in 
the Department of Microbiology, Dr. S. N. Medical College and 
Associated Group of Hospitals, Jodhpur, Rajasthan.

Study population and sampling: Women aged 18–45 years with 
clinically suspected SSI within 30 days after LSCS were enrolled 
consecutively. A total of 550 eligible deep-wound specimens were 
included. Unlabelled, leaking, dried, contaminated, delayed, duplicate 
or otherwise unsuitable specimens were excluded.

Inclusion criteria
Ÿ Written informed consent obtained.
Ÿ An appropr ia te  deep-wound specimen received for 

microbiological examination.
Ÿ Clinically suspected surgical site infection occurring within 30 

days after lower segment caesarean section.
Ÿ Women aged 18–45 years.

Exclusion criteria
Ÿ Patients who did not provide written informed consent.
Ÿ Duplicate or otherwise unsuitable specimens.
Ÿ Leaking, dried, visibly contaminated or delayed specimens.
Ÿ Unlabelled or improperly labelled specimens.

Microbiological processing: Aspirated pus was preferred; when 
aspiration was not feasible, two deep-wound swabs were collected 
after cleaning the wound and before antimicrobial therapy whenever 
possible. Direct Gram staining was performed. Specimens were 
inoculated on blood agar and MacConkey agar and incubated 
aerobically at 35–37°C for 18–24 hours. Isolates were identied by 
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ABSTRACT
Background: Antimicrobial resistance among pathogens causing post-caesarean surgical site infection (SSI) compromises empirical therapy and 
increases maternal morbidity. This study evaluated organism-specic resistance, methicillin resistance and multidrug resistance among bacterial 
isolates from post-LSCS SSI. In this hospital-based cross-sectional observational study, 550 deep-wound specimens from women aged Methods: 
18–45 years with clinically suspected SSI within 30 days of LSCS were processed by standard aerobic culture. Identication was performed by 
conventional methods. Antimicrobial susceptibility was tested by Kirby–Bauer disc diffusion according to applicable CLSI criteria; cefoxitin was 
used for detection of methicillin resistance.  Of 550 specimens, 276 (50.2%) yielded signicant bacterial growth. Gram-positive cocci Results:
comprised 193 (69.9%) isolates and Gram-negative bacilli 83 (30.1%). CoNS (116; 42.0%) and Staphylococcus aureus (61; 22.1%) predominated. 
Methicillin resistance occurred in 35/61 (57.4%) S. aureus and 71/116 (61.2%) CoNS isolates. All tested Gram-positive isolates were susceptible to 
vancomycin and linezolid. Overall, 236/276 (85.5%) isolates were multidrug resistant.  The high prevalence of methicillin resistance Conclusion:
and multidrug resistance among post-caesarean SSI isolates warrants culture-guided therapy, periodic institutional antibiograms, antimicrobial 
stewardship and strengthened infection-prevention practices.
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colony morphology, Gram reaction and standard biochemical tests.
Antimicrobial susceptibility testing: A 0.5 McFarland suspension 
was tested by the Kirby–Bauer disc-diffusion method on 
Mueller–Hinton agar. Zone diameters were interpreted according to 
applicable CLSI criteria. Methicillin resistance in staphylococci was 
detected by the cefoxitin-disc method, with appropriate quality-
control strains. 15,16

Data analysis: 
Frequencies and percentages were used to summarize organism 
distribution and susceptibility results. Multidrug resistance was 
classied according to the operational denition applied in the thesis.

RESULTS
Signicant bacterial growth was obtained from 276/550 (50.2%) 
specimens. Gram-positive organisms accounted for 193/276 (69.9%) 
isolates and Gram-negative organisms for 83/276 (30.1%). CoNS 
were the predominant isolates, followed by S. aureus; E. coli and K. 
pneumoniae were the leading Gram-negative pathogens.

Table 1. Distribution of bacterial isolates among culture-positive 
samples (n=276)

Table 2. Methicillin resistance among staphylococcal isolates

Table 3. Summary of antimicrobial resistance among bacterial 
isolates

Table 4. Overall burden of multidrug resistance among bacterial 
isolates (N=276)

Methicillin resistance was detected in 57.4% of S. aureus and 61.2% of 
CoNS isolates. All tested Gram-positive isolates retained 
susceptibility to vancomycin and linezolid. Overall, 236 isolates 
(85.5%) were multidrug resistant, demonstrating a substantial 
resistance burden.

Figure 1. Methicillin resistance among Staphylococcus aureus and 
coagulase-negative staphylococci.

Clinical interpretation: 
The resistance prole indicates that commonly used empirical agents 
may be unreliable in a substantial proportion of post-caesarean SSI 
cases. The high frequency of MRSA, MR-CoNS and MDR isolates 
supports early deep-wound culture, susceptibility-guided de-
escalation and periodic revision of the institutional antibiogram. 
Vancomycin and l inezol id  should remain reserved for 
microbiologically supported indications rather than routine empirical 
use.

Figure 2. Overall burden of multidrug resistance among bacterial 
isolates (n=276).

DISCUSSION
The present study demonstrated a high burden of antimicrobial 
resistance among bacterial isolates from post-caesarean SSI. 
Staphylococci predominated, and more than half of both S. aureus and 
CoNS isolates were methicillin resistant. Similar concerns regarding 
resistant staphylococci in surgical and obstetric wounds have been 

8,10,11,18reported from Indian healthcare settings. 

The predominance of CoNS should be interpreted in the context of 
appropriate deep-wound sampling and compatible clinical ndings. 
Although these organisms are components of normal skin ora, their 
biolm-forming capacity and increasing methicillin resistance can 

7,19,20make them clinically relevant in postoperative infection. 

E. coli and K. pneumoniae were the principal Gram-negative isolates. 
Their resistance to commonly used beta-lactams and frequent co-
resistance to other antimicrobial classes may be driven by extended-

12,13,21,22spectrum beta-lactamases and other acquired mechanisms. 

The overall MDR prevalence of 85.5% is a major therapeutic concern. 
Prior antimicrobial exposure, empirical broad-spectrum prescribing, 
prolonged healthcare contact and cross-transmission can select and 
sustain resistant strains. Culture collection before treatment and 
prompt susceptibility-guided de-escalation are important components 

17,23,24,25of stewardship. 

The complete in-vitro activity of vancomycin and linezolid against the 
tested Gram-positive isolates is reassuring; however, these reserve 
agents require judicious use to preserve their effectiveness. Local 
treatment protocols should be based on periodically updated 
cumulative antibiograms rather than extrapolated from other 

15,16,17,26institutions. 

Prevention of SSI and containment of resistance require coordinated 
action: correct timing and selection of surgical prophylaxis, hand 
hygiene, aseptic technique, standardized wound care, surveillance 
with feedback, environmental infection control and antimicrobial 

27,28,29,30stewardship. 

This study provides contemporary resistance data from a tertiary-care 
centre in the semi-arid zone of western Rajasthan and may assist local 
clinicians in rening empirical treatment while awaiting culture 
results.
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Organism Number of isolates Percentage (%)

Coagulase-negative 
Staphylococcus (CoNS)

116 42.0

Staphylococcus aureus 61 22.1
Klebsiella pneumoniae 33 12.0
Escherichia coli 33 12.0
Enterococcus species 16 5.8
Pseudomonas aeruginosa 11 4.0
Citrobacter species 6 2.2
Total 276 100.0

Organism Tested (n) Methicillin-
resistant n (%)

Methicillin-
sensitive n (%)

Staphylococcus 
aureus

61 35 (57.4) 26 (42.6)

Coagulase-
negative 
Staphylococcus

116 71 (61.2) 45 (38.8)

Rank Gram-positive 
antibiotic

Resistance 
(%)

Gram-
negative 
antibiotic

Resistance 
(%)

1 Ampicillin 87% Cotrimoxazole 84%
2 Azithromycin 64% Amox-clav 79%
3 Amox-clav 61% Gentamicin 66%
4 Ciprooxacin 61% Ceftazidime 59%
5 Cefoxitin 60% Ciprooxacin 58%
6 Cotrimoxazole 59% Cefepime 49%
7 Gentamicin 47% Doxycycline 36%
8 High-level 

gentamicin
38% Pip-tazo 33%

9 Doxycycline 37% Amikacin 30%
10 Amikacin 35% Meropenem 19%
11 Vancomycin 1% — —
12 Linezolid 0% — —

Susceptibility result Number Percentage (%)

Multidrug-resistant (MDR) 236 85.5

Non-MDR 40 14.5

Total isolates 276 100.0
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PRACTICAL IMPLICATIONS FOR ANTIMICROBIAL 
STEWARDSHIP
The study supports a diagnostic-stewardship pathway in which an 
appropriate deep-wound specimen is obtained before antibiotics 
whenever clinically feasible, empirical therapy is selected using the 
current institutional antibiogram, and treatment is narrowed after 
culture and susceptibility results. Repeated use of reserve agents 
without microbiological evidence should be avoided. The local 
antibiogram should be updated periodically and discussed jointly by 
microbiology, obstetrics, infection-control and antimicrobial-
stewardship teams.

CONCLUSION
Post-caesarean SSI isolates showed a high prevalence of methicillin 
resistance and multidrug resistance. MRSA and MR-CoNS were 
common, while vancomycin and linezolid retained activity against 
tested Gram-positive isolates. Routine culture and susceptibility 
testing, periodic institutional antibiograms, antimicrobial stewardship 
and rigorous infection-prevention practices are necessary to improve 
maternal outcomes and limit further emergence of resistance.

LIMITATIONS
This was a single-centre study restricted to aerobic bacterial culture. 
Anaerobic and fungal pathogens were not routinely evaluated, and 
molecular characterization of resistance determinants was not 
performed. Prior antimicrobial exposure may have affected culture 
yield. The ndings should therefore be interpreted within the local 
institutional context.
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