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ABSTRACT 

Background: Maternal sepsis remains a leading cause of pregnancy-related mortality, contributing to 11% of global 

maternal deaths. While international sepsis guidelines exist, many institutions continue using empirical cephalosporin 

protocols despite growing antimicrobial resistance concerns. This study compared clinical and economic outcomes between 

institutional empirical cephalosporin therapy and standardized international sepsis protocols in obstetric patients. 

Methods: A randomized controlled trial was conducted with 500 pregnant/postpartum women diagnosed with sepsis (SOFA 

score ≥2) at a tertiary care center. Participants were allocated to: Group A (n=250): Institutional protocol (cefoperazone-

sulbactam empirical therapy). Group B (n=250): International protocol (WHO/Surviving Sepsis Campaign guidelines). 

Primary outcomes included clinical recovery and mortality. Secondary outcomes assessed antimicrobial resistance, 

healthcare utilization, and cost-effectiveness (converted to INR). Statistical analysis employed t-tests, chi-square, and 

Kaplan-Meier methods (SPSS v26). 

Results: The international protocol demonstrated superior outcomes: 28% lower mortality (4% vs 8%, p=0.04). Faster 

clinical improvement (3.8 vs 4.5 days, p=0.02). 37% reduction in resistant isolates (22% vs 35%, p=0.003). 17% shorter 

hospital stays (6.2 vs 7.5 days, p=0.001). 21% cost savings (₹1,82,600 vs ₹2,32,400 per case, p=0.001). 

Conclusion: Standardized international sepsis protocols significantly improved survival, reduced antimicrobial resistance, 

and decreased healthcare costs compared to institutional cephalosporin-based regimens. These findings support global 

guideline adoption in obstetric practice, particularly in resource-limited settings. Future research should explore 

implementation strategies across diverse healthcare systems. 
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1. INTRODUCTION 

Sepsis during pregnancy and postpartum is a leading cause of maternal morbidity and mortality worldwide, accounting for 

approximately 11% of maternal deaths (1). The physiological changes in pregnancy alter immune responses, increasing 

susceptibility to infections and complicating sepsis management (2). Early and appropriate antibiotic therapy is crucial, yet 

there is no universally accepted protocol for empirical cephalosporin use in obstetric sepsis. Institutional protocols often 

vary, while international guidelines, such as the Surviving Sepsis Campaign (SSC) and Sepsis in 

Obstetrics recommendations, advocate for standardized approaches (3). 

Empirical cephalosporins are commonly used due to their broad-spectrum coverage, but resistance patterns and 

pharmacokinetic changes in pregnancy may affect efficacy (4). Some institutions use locally adapted protocols based on  
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regional antibiograms, whereas others follow international sepsis guidelines. However, the comparative effectiveness of 

these approaches remains understudied in obstetric populations. A study by Bauer et al. (5) found that adherence to SSC 

guidelines improved outcomes in general sepsis, but obstetric sepsis presents unique challenges, such as fetal considerations 

and pregnancy-specific pathogens (6). 

The rationale for this study stems from the lack of evidence comparing institution-specific empirical cephalosporin protocols 

with standardized international sepsis guidelines in obstetric patients. While institutional protocols may account for local 

resistance patterns, they may lack comprehensive coverage for pregnancy-related pathogens. Conversely, international 

guidelines provide a structured approach but may not address regional microbial epidemiology (7). A study by Acosta et al. 

(8) demonstrated that inappropriate initial antibiotics in obstetric sepsis increased mortality, underscoring the need for 

optimal empirical therapy. 

This study aims to compare clinical outcomes, including time to clinical improvement, maternal mortality, and neonatal 

outcomes, between an institutional empirical cephalosporin protocol and the Sepsis in Obstetrics international guidelines. 

By evaluating these approaches in 500 cases, we seek to determine which protocol offers superior efficacy in managing 

obstetric sepsis, providing evidence to optimize antibiotic stewardship and improve maternal survival. 

Objectives 

● To compare clinical outcomes (recovery rates, morbidity, mortality) between the institutional protocol and 

standardized international protocol for managing sepsis in pregnancy and postpartum. 

● To compare antimicrobial resistance patterns between protocols. 

● To evaluate the duration of hospitalization, need for ICU care, and readmission rates. 

To assess the cost-effectiveness of each protocol 

2. MATERIALS AND METHODS 

Study Design: This study was a randomized controlled trial (RCT) comparing two antibiotic protocols for managing sepsis 

in pregnant and postpartum women. The institutional empirical cephalosporin therapy protocol was evaluated against the 

standardized international sepsis in obstetrics guidelines to assess differences in clinical outcomes, antimicrobial resistance 

patterns, healthcare utilization, and cost-effectiveness. 

Participants consisted of pregnant and postpartum women diagnosed with sepsis based on clinical presentation (e.g., fever, 

tachycardia, hypotension) and laboratory findings (e.g., leukocytosis, elevated CRP, positive cultures). A power analysis was 

conducted to determine the required sample size, ensuring adequate statistical strength to detect significant differences 

between the two groups. The study duration was 12 months, with 6 months allocated for patient recruitment and 6 months 

for follow-up to monitor recovery, complications, and readmissions. 

Inclusion criteria required participants to have a confirmed sepsis diagnosis with positive cultures (blood, urine, wound, 

endometrial, or high vaginal swab) and written informed consent. Exclusion criteria included patients with known 

immunodeficiency disorders, allergies to cephalosporins or standard antibiotics, or those unwilling to participate. 

Intervention Groups 

1. Group A (Institutional Protocol): Received empirical cephalosporin therapy (e.g., cefoperazone-sulbactam) as the 

first-line treatment. Antibiotics were later adjusted based on culture sensitivity reports. 

2. Group B (Standardized International Protocol): Treated according to international sepsis guidelines (e.g., Surviving 

Sepsis Campaign, WHO recommendations for maternal sepsis). Initial antibiotic selection followed evidence-based 

protocols, with modifications guided by culture results. 

Outcome Measures 

● Primary outcome: Clinical recovery, defined as resolution of infection symptoms (e.g., fever, hypotension) and 

normalization of laboratory markers (e.g., CRP, procalcitonin). 

● Secondary outcomes: 

o Antimicrobial resistance rates (comparison of resistant isolates between groups). 

o Duration of hospitalization (average length of stay). 

o ICU admission and readmission rates (within 30 days). 

o Cost-effectiveness analysis (direct and indirect treatment costs). 

Data Collection 

● Clinical parameters (vitals, SOFA scores, organ dysfunction indicators). 
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● Laboratory data (CBC, CRP, procalcitonin, lactate, culture reports). 

● Antibiotic susceptibility profiles (from microbiological testing). 

● Hospitalization details (ICU stay, complications, discharge status). 

● Economic analysis (antibiotic costs, ICU expenses, readmission costs). 

Statistical Analysis: Descriptive statistics summarized demographic and baseline characteristics. Chi-square and t-

tests compared categorical and continuous variables between groups. Kaplan-Meier survival analysis assessed recovery and 

mortality rates. Multivariate regression identified factors influencing outcomes (e.g., resistance, comorbidities). All analyses 

was done using SPSS version 26.0 

The study received approval from the Institutional Ethics Committee. Informed consent was obtained from all participants. 

Patient confidentiality was maintained, with data anonymized and securely stored. 

3. RESULTS 

Baseline Characteristics 

A total of 500 pregnant and postpartum women with sepsis were enrolled and randomized into two groups: 

● Group A (Institutional Protocol, n=250) 

● Group B (International Protocol, n=250) 

Table 1: Demographic and Clinical Characteristics 

Variable Group A (Institutional) Group B (International) p-value 

Mean Age (years) 28.4 ± 5.2 27.9 ± 4.8 0.32 

Gestational Age (weeks) 32.1 ± 6.4 31.7 ± 5.9 0.45 

Postpartum Cases (%) 38% 42% 0.41 

Source of Infection    

- UTI (%) 45% 48% 0.56 

- Endometritis (%) 28% 25% 0.47 

- Wound Infection (%) 12% 10% 0.52 

- Bloodstream Infection (%) 15% 17% 0.61 

SOFA Score at Admission 5.2 ± 1.8 5.0 ± 1.6 0.24 

 

No significant differences were observed in baseline characteristics, ensuring comparability between groups. The most 

common infection sources were UTI (45-48%) and endometritis (25-28%). 

Primary Outcomes: Clinical Recovery & Mortality 

Table 2: Clinical Outcomes Comparison 

Outcome Group A (Institutional) Group B (International) p-value 

Time to Clinical Improvement 

(days) 

4.5 ± 1.6 3.8 ± 1.4 0.02 

Complete Recovery (%) 82% 90% 0.01 

Mortality Rate (%) 8% 4% 0.04 

Need for Escalation (%) 25% 15% 0.008 

 

Group B (International Protocol) showed faster recovery (3.8 vs. 4.5 days, p=0.02) and higher recovery rates (90% vs. 82%, 

p=0.01). Mortality was significantly lower (4% vs. 8%, p=0.04) in the international protocol group. Antibiotic escalation 
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was needed less frequently (15% vs. 25%, p=0.008) in Group B, suggesting better initial coverage. 

 

Secondary Outcomes: Antimicrobial Resistance & Hospitalization 

Table 3: Microbiological & Hospitalization Outcomes 

Outcome Group A (Institutional) Group B (International) p-value 

Resistant Isolates (%) 35% 22% 0.003 

ICU Admission (%) 20% 12% 0.02 

Hospital Stay (days) 7.5 ± 2.3 6.2 ± 1.8 0.001 

30-day Readmission (%) 14% 8% 0.03 

 

Lower resistance rates (22% vs. 35%, p=0.003) in Group B suggest better antibiotic selection. Shorter hospital stays (6.2 vs. 

7.5 days, p=0.001) and fewer ICU admissions (12% vs. 20%, p=0.02) in the international protocol group. Readmission rates 

were lower (8% vs. 14%, p=0.03), indicating more effective initial treatment. 

 

Cost-Effectiveness Analysis 
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Table 4: Economic Comparison 

Cost Factor Group A (Institutional 

Protocol) 

Group B (International Protocol) p-value 

Mean Antibiotic Cost (INR) ₹9,960 ± ₹3,735 ₹7,885 ± ₹2,490 0.01 

Total Hospitalization Cost 

(INR) 

₹2,32,400 ± ₹74,700 ₹1,82,600 ± ₹62,250 0.001 

Cost per Life Saved (INR) ₹29,05,000 ₹22,82,500  

 

The international protocol saved ₹2,075 per patient on antibiotics (₹7,885 vs. ₹9,960). Avoidance of broad-spectrum 

cephalosporins and earlier de-escalation reduced expenses. Group B’s shorter stays led to ₹49,800 lower costs per 

admission (₹1,82,600 vs. ₹2,32,400). Similar to a 2023 AIIMS study where protocolized care saved ₹52,000 per obstetric 

sepsis case. The international protocol was ₹6,22,500 more economical per life saved. 

Kaplan-Meier Survival Analysis 

Kaplan-Meier Curve: Group B (International) showed significantly better survival (log-rank p=0.03). Survival probability 

was higher in Group B (p=0.03), reinforcing the mortality benefit. 

 

4. DISCUSSION 

This randomized controlled trial provides compelling evidence that standardized international sepsis protocols outperform 

institution-specific empirical cephalosporin regimens in the management of obstetric sepsis. Our findings demonstrate 

significant advantages across multiple domains including clinical outcomes, antimicrobial resistance patterns, healthcare 

utilization, and cost-effectiveness. These results have important implications for clinical practice in low- and middle-income 

countries like India, where sepsis remains a leading cause of maternal mortality. 

The superior clinical outcomes observed with the international protocol align with existing global evidence. Our finding of 

reduced mortality (4% vs 8%, p=0.04) in the international protocol group is particularly noteworthy. This mirrors results 

from the Global Maternal Sepsis Study (GLOSS), which demonstrated that adherence to standardized protocols reduced 

maternal mortality from sepsis by 35% (9). The faster time to clinical improvement (3.8 vs 4.5 days) we observed is consistent 

with data from the Sepsis in Obstetrics (S-OB) trial, which reported a 1.2-day reduction in recovery time with protocolized 

care (10). These benefits likely stem from several factors inherent to international guidelines, including broader-spectrum 

initial coverage and more rigorous hemodynamic monitoring. 

The antimicrobial resistance patterns in our study raise significant concerns about current empirical approaches. The higher 

rate of resistant isolates (35% vs 22%, p=0.003) in the institutional protocol group reflects the growing global crisis of 

antibiotic resistance. Our findings support data from the Indian Council of Medical Research's Antimicrobial Resistance 

Surveillance Network, which has documented rising cephalosporin resistance among Gram-negative organisms in obstetric 

populations (11). The reduced need for antibiotic escalation (15% vs 25%) in the international protocol group suggests that 

initial broader-spectrum coverage, when guided by protocols, may paradoxically reduce overall antibiotic pressure by 

decreasing the need for subsequent regimen changes. 

Healthcare utilization metrics in our study strongly favored the international protocol approach. The shorter hospital stays 
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(6.2 vs 7.5 days, p=0.001) we observed translate to tangible benefits for both patients and healthcare systems. These findings 

are particularly relevant for Indian hospitals, where bed occupancy rates frequently exceed 100%. Our results corroborate 

those from a multicenter Indian study by Mathur et al., which found that protocolized sepsis management reduced length of 

stay by 1.8 days in obstetric ICUs (12). The reduced ICU admission rate (12% vs 20%) in our international protocol group 

suggests that early, appropriate intervention may prevent progression to organ dysfunction. 

The economic implications of our findings are substantial, particularly for resource-constrained settings. The 21% reduction 

in total hospitalization costs (₹1,82,600 vs ₹2,32,400) with the international protocol demonstrates that improved outcomes 

need not come at higher cost. These results align with health economic analyses from similar contexts; a 2023 study in 

Maharashtra reported 25% cost savings with protocolized sepsis care (13). The lower cost per life saved (₹22,82,500 vs 

₹29,05,000) suggests that international protocols represent not just better medicine, but better value for money in public 

health systems. 

Several limitations of our study warrant consideration. First, as a single-center study, our results may not fully generalize to 

other settings. Second, our follow-up period was insufficient to assess long-term antimicrobial resistance patterns. Third, we 

excluded patients with fungal or viral sepsis, which represent an important minority of cases. These limitations suggest 

directions for future research, particularly the need for multicenter validation studies with longer follow-up periods. 

The mechanisms underlying the superiority of international protocols likely include several factors. First, the structured 

approach to initial antibiotic selection in international guidelines accounts for local resistance patterns while maintaining 

broader coverage. Second, the incorporation of frequent clinical reassessment points facilitates earlier recognition of 

treatment failure. Third, the explicit inclusion of source control measures in international protocols may lead to more 

comprehensive management. 

Our findings have several important policy implications. First, they support the adoption of international sepsis guidelines in 

Indian obstetric practice. Second, they highlight the need for antibiotic stewardship programs tailored to maternity services. 

Third, they suggest that investments in staff training for protocol implementation would yield substantial clinical and 

economic returns. 

5. CONCLUSION 

This comparative study demonstrates that standardized international sepsis protocols for obstetric patients yield superior 

outcomes compared to institution-specific empirical cephalosporin regimens across all measured parameters. The 

international protocol group showed significantly better clinical recovery rates (90% vs 82%), lower mortality (4% vs 8%), 

reduced antimicrobial resistance (22% vs 35%), shorter hospital stays (6.2 vs 7.5 days), and decreased ICU admissions (12% 

vs 20%). Importantly, these clinical benefits were achieved alongside substantial cost savings, with the international protocol 

reducing hospitalization costs by approximately ₹49,800 per patient. These findings strongly support the adoption of 

evidence-based international sepsis guidelines in Indian obstetric practice. The consistent advantages seen with protocolized 

care - from improved survival to economic benefits - suggest that such approaches represent both clinical best practice and 

sound health policy. Implementation of these protocols, coupled with robust antibiotic stewardship programs and staff 

training initiatives, could significantly advance maternal healthcare quality in resource-limited settings. Future research 

should focus on longitudinal studies of resistance patterns, multicenter validation of these findings, and development of 

context-specific implementation strategies to ensure successful adoption across diverse healthcare settings in India. The 

demonstrated benefits in clinical outcomes, antimicrobial stewardship, and healthcare economics make a compelling case 

for health systems to prioritize the transition to standardized international sepsis management protocols for obstetric patients 
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