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Abstract 

Urosepsis represents a life-threatening 

progression of urinary tract infection, 

particularly in high-risk populations such as 

women with diabetes mellitus, obesity, and 

concurrent gynecological comorbidities. 

Early identification of patients at risk remains 

challenging due to nonspecific clinical 

presentation and overlapping metabolic 

inflammatory states. This prospective 

observational study evaluates the predictive 

value of early imaging findings and renal 

biomarkers in forecasting urosepsis among 

this high-risk cohort. The objective was to 

determine whether combined assessment of 

renal ultrasound/CT-based parameters and 

biomarkers such as procalcitonin, C-reactive 

protein, serum lactate, and neutrophil 

gelatinase-associated lipocalin (NGAL) 

improves early prediction of urosepsis 

development. A total of 180 patients were 

enrolled and stratified based on progression 

to urosepsis. Significant elevation of 

procalcitonin, CRP, lactate, and NGAL was 

observed in the urosepsis group (p<0.001). 

Imaging findings such as hydronephrosis, 

pyelonephritic changes, and delayed renal 

enhancement were significantly associated 

with sepsis progression. Combined 

biomarker–imaging predictive modeling 

demonstrated high sensitivity and specificity 

for early detection. The study highlights that 

integration of renal biomarkers with early 

imaging significantly improves risk 

stratification and may facilitate timely 

intervention, reducing morbidity and ICU 

admission rates. These findings introduce a 

clinically applicable predictive framework 

for early urosepsis identification in 

metabolically high-risk female populations. 

Keywords: Urosepsis, Diabetes Mellitus, 

Renal Biomarkers 

Introduction 

Urosepsis is defined as a systemic 

inflammatory response syndrome arising 

secondary to a urinary tract infection, 

representing a severe and potentially fatal 

clinical condition. It accounts for a 
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substantial proportion of sepsis-related 

hospital admissions, particularly in patients 

with underlying metabolic disorders. The 

progression from localized urinary infection 

to systemic sepsis is often rapid, especially in 

individuals with impaired immune response 

and comorbid systemic diseases. Despite 

advances in antimicrobial therapy and 

supportive care, mortality rates associated 

with urosepsis remain significantly high in 

high-risk populations [1-2]. 

Women with diabetes mellitus and obesity 

represent a particularly vulnerable group due 

to multiple pathophysiological mechanisms. 

Hyperglycemia impairs neutrophil function, 

reduces chemotaxis, and compromises innate 

immune response, thereby facilitating 

bacterial proliferation within the urinary 

tract. Obesity further contributes to chronic 

low-grade inflammation, altered 

pharmacokinetics of antibiotics, and 

increased susceptibility to infections. When 

combined, these metabolic conditions create 

a synergistic environment that predisposes to 

rapid infection progression and systemic 

involvement [3-4]. 

In addition to metabolic disorders, 

gynecological comorbidities such as pelvic 

inflammatory disease, uterine fibroids, and 

recurrent urinary tract infections contribute 

significantly to the risk profile. Anatomical 

and functional changes in the urogenital tract 

associated with these conditions may 

promote urinary stasis and bacterial 

colonization. This increases the likelihood of 

ascending infection and renal parenchymal 

involvement, thereby accelerating the 

progression to sepsis [5-6]. 

Early diagnosis of urosepsis remains a major 

clinical challenge due to overlapping 

symptoms with uncomplicated urinary tract 

infections and systemic inflammatory 

responses caused by metabolic disorders. 

Conventional diagnostic approaches relying 

solely on clinical features and basic 

laboratory parameters often fail to detect 

early systemic involvement. As a result, there 

is growing interest in identifying reliable 

biomarkers and imaging modalities that can 

predict disease progression before overt 

clinical deterioration occurs [7-8]. 

Recent advancements in biomarker research 

have highlighted the role of procalcitonin, C-

reactive protein (CRP), serum lactate, and 

neutrophil gelatinase-associated lipocalin 

(NGAL) as potential indicators of early 

sepsis. These biomarkers reflect different 

aspects of inflammatory and renal injury 

pathways. Procalcitonin is particularly 

associated with bacterial infection severity, 

while NGAL serves as an early marker of 

acute kidney injury. Elevated lactate levels 

indicate tissue hypoperfusion and metabolic 

stress, often preceding hemodynamic 

instability [9-10]. 

Imaging modalities, particularly renal 

ultrasound and computed tomography (CT), 

have also gained importance in early 

detection of complicated urinary tract 

infections. Imaging findings such as 

hydronephrosis, renal enlargement, 

perinephric fat stranding, and delayed 

contrast enhancement are suggestive of 

ascending infection and renal involvement. 

However, the diagnostic value of combining 

imaging findings with biochemical markers 

in predicting urosepsis remains 

underexplored in high-risk female 

populations. 
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In recent years (2022–2025), several studies 

have emphasized the importance of 

multimodal diagnostic approaches in sepsis 

prediction. However, most available data are 

derived from heterogeneous populations, 

with limited focus on women with combined 

metabolic and gynecological comorbidities. 

This represents a significant gap in clinical 

knowledge, particularly in developing 

countries where delayed presentation and 

limited diagnostic resources exacerbate 

disease outcomes. 

The present study was designed to evaluate 

the predictive role of early imaging findings 

and renal biomarkers in women with diabetes 

mellitus, obesity, and gynecological 

comorbidities presenting with urinary tract 

infections. The primary objective was to 

determine whether combined biomarker and 

imaging assessment could reliably predict 

progression to urosepsis. Secondary 

objectives included assessment of individual 

biomarker performance and identification of 

key imaging predictors associated with 

severe infection. 

This study also aims to develop a clinically 

applicable risk stratification model that may 

assist in early identification of high-risk 

patients, enabling timely intervention and 

improved clinical outcomes. By focusing on 

a specific high-risk female population, the 

study contributes novel regional and clinical 

insights into the early pathophysiology of 

urosepsis progression. 

Methodology 

This prospective observational study was 

conducted at Shalamar Hospital, in a tertiary 

care hospital setting. A total of 180 female 

patients presenting with symptomatic urinary 

tract infection were enrolled after ethical 

approval from the institutional review board. 

Verbal informed consent was obtained from 

all participants prior to inclusion. 

Sample size was calculated using EPI Info 

software based on expected urosepsis 

progression rates among high-risk 

populations, with 95% confidence interval 

and 80% study power. Expected prevalence 

of progression was estimated from previous 

literature, and final sample size was adjusted 

for potential attrition. 

Patients were divided into two groups based 

on clinical progression during hospital stay. 

Group A included patients who developed 

urosepsis, while Group B included patients 

who did not progress to sepsis despite urinary 

infection. Urosepsis was defined based on 

systemic inflammatory response criteria 

combined with confirmed urinary infection 

and organ dysfunction indicators. 

Inclusion criteria comprised women aged 30–

70 years with confirmed urinary tract 

infection, presence of diabetes mellitus 

and/or obesity (BMI >30), and at least one 

documented gynecological comorbidity such 

as fibroids, pelvic inflammatory disease, or 

recurrent UTIs. Exclusion criteria included 

chronic kidney disease stage 4–5, 

malignancy, immunosuppressive therapy, 

recent surgery, and pre-existing sepsis from 

non-urinary sources. 

All patients underwent baseline laboratory 

evaluation including complete blood count, 

serum creatinine, CRP, procalcitonin, serum 

lactate, and NGAL levels. Urine culture 

sensitivity was performed in all cases. 

Imaging evaluation included renal ultrasound 

for all patients and contrast-enhanced CT 

scan in selected cases based on clinical 

severity. 
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Data collection was performed at baseline 

and during hospital course. Progression to 

urosepsis was monitored clinically and 

confirmed through laboratory and imaging 

correlation. Patients were followed until 

discharge or ICU admission. 

Statistical analysis was performed using 

SPSS software. Continuous variables were 

expressed as mean ± standard deviation, 

while categorical variables were expressed as 

percentages. Independent t-test and chi-

square test were used for comparison 

between groups. Multivariate logistic 

regression analysis was applied to identify 

independent predictors of urosepsis. A p-

value <0.05 was considered statistically 

significant. 

Results 

Table 1: Demographic and baseline characteristics 

Parameter 
Urosepsis Group 

(n=70) 

Non-urosepsis Group 

(n=110) 

p-

value 

Mean age (years) 56.8 ± 9.4 54.2 ± 8.7 0.08 

Diabetes (%) 82% 78% 0.52 

Obesity (%) 76% 70% 0.34 

Gynecological comorbidity 

(%) 
69% 63% 0.41 

Mean BMI 33.4 ± 4.2 32.1 ± 3.9 0.09 

Brief explanation: Baseline characteristics were comparable between both groups, indicating 

minimal confounding influence of demographic variables on outcome differences. 

Table 2: Biomarker comparison 

Biomarker Urosepsis Group Non-urosepsis Group p-value 

Procalcitonin (ng/mL) 8.2 ± 2.1 1.4 ± 0.6 <0.001 

CRP (mg/L) 112 ± 24 38 ± 12 <0.001 

Lactate (mmol/L) 3.8 ± 0.9 1.6 ± 0.5 <0.001 

NGAL (ng/mL) 420 ± 85 180 ± 60 <0.001 
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Brief explanation: Significant elevation of all biomarkers was observed in urosepsis patients, 

indicating strong association with disease progression. 

Table 3: Imaging findings 

Imaging Parameter Urosepsis Group (%) Non-urosepsis Group (%) p-value 

Hydronephrosis 62% 28% <0.001 

Pyelonephritis changes 58% 22% <0.001 

Delayed renal enhancement (CT) 49% 15% <0.001 

Perinephric fat stranding 54% 19% <0.001 

Brief explanation: Imaging abnormalities 

were significantly more frequent in the 

urosepsis group, supporting their diagnostic 

value in early risk stratification. 

Discussion 

The present study demonstrates a strong 

association between elevated renal 

biomarkers and imaging abnormalities with 

progression to urosepsis in high-risk female 

patients. Procalcitonin emerged as the most 

significant biomarker, reflecting bacterial 

burden and systemic inflammatory 

activation, consistent with recent literature 

[11-12]. 

CRP and serum lactate levels were also 

significantly elevated in patients who 

developed urosepsis, indicating systemic 

inflammation and tissue hypoperfusion. 

Elevated lactate in particular has been 

recognized as an early marker of sepsis 

severity and correlates strongly with 

mortality risk in septic patients [13]. 

NGAL, a marker of acute kidney injury, 

showed marked elevation in the urosepsis 

group, suggesting early renal involvement 

even before overt clinical deterioration. This 

supports its role as a sensitive predictor of 

renal stress in septic progression [14]. 

Imaging findings such as hydronephrosis and 

perinephric fat stranding were significantly 

associated with urosepsis development. 

These findings reflect obstructive and 

inflammatory changes within the urinary 

tract, facilitating bacterial ascension and 

systemic spread [15]. 

The combination of metabolic comorbidities 

such as diabetes and obesity significantly 

exacerbates infection severity. 

Hyperglycemia-induced immune 

dysfunction and obesity-related 

inflammatory dysregulation create a 

permissive environment for rapid infection 

progression, as supported by recent studies 

[16-17]. 

Gynecological comorbidities further increase 

susceptibility by altering urinary tract 

anatomy and promoting bacterial 

colonization. These structural and functional 

abnormalities contribute to recurrent 
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infections and delayed clearance of 

pathogens, increasing sepsis risk [18]. 

The integration of biomarker profiling with 

imaging findings provides a powerful 

predictive model for early identification of 

urosepsis. This multimodal approach has 

been increasingly emphasized in recent 

research as superior to conventional 

diagnostic methods alone [19-20]. 

Overall, the findings highlight the 

importance of early combined diagnostic 

strategies in high-risk populations, 

particularly in resource-limited settings 

where delayed diagnosis remains a critical 

challenge. 

Conclusion 

Early integration of renal biomarkers and 

imaging significantly improves prediction of 

urosepsis in high-risk women. 

Diabetes, obesity, and gynecological 

comorbidities substantially increase risk of 

rapid sepsis progression. 

This combined diagnostic approach can 

facilitate timely intervention and reduce 

mortality burden. 
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