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SPECTRUM AND OUTCOMES IN PATIENTS WITH SKIN AND SUBCUTANEOUS TISSUE INFECTIONS AND SEVERE RENAL DYSFUNCTION

Abstract

Introduction: Skin and soft tissue infections (SSTI) encompass a variety of conditions that account for a large percentage of infections requiring hospitalization, and are associated with high morbidity.The incidence of necrotizing fasciitis ranges from 0.3 to 15 cases per 100,000 population.

Sepsis, drug related like antibiotics and NSAIDS, hypotension and, less commonly, infection-related glomerulonephritis are few of the various causes of AKI in SSTI.

Methods: This is a retrospective observational study done in a tertiary care hospital over a period of 1 year which included patients with SSTI and renal dysfunction.

Results: A total of 100 patients were studied, of which 69 were male and 31 were female. Mean age was 51.59 ± 13.04 years. Limb swelling (78%) is the most common manifestation followed by redness (73%). Oliguria was observed in 52% of the patients. Diabetes was observed in 56% of them and baseline CKD was noted in 54% of the patients. In our study, 20% of the patients were managed conservatively whereas 80% underwent RRT of which 65% underwent hemodialysis and 15% underwent peritoneal dialysis. Mortality in our study was found to be 27%. It was noted that low albumin, low hemoglobin and the need for RRT were found to be major factors influencing mortality.

Conclusions: The presence of severe renal dysfunction in SSTI patients significantly increases the risk of adverse outcomes, the need for renal replacement therapy, and higher mortality rates but this cannot be generalized as study population is limited to those with renal dysfunction. 
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INTRODUCTION

Skin and soft tissue infections (SSTI) encompass a variety of conditions that account for a large percentage of infections requiring hospitalization and are associated with high morbidity and healthcare burden. SSTIs are clinical entities of variable presentation, etiology, and severity that involve microbial invasion of the layers of the skin and underlying soft tissues, ranging from mild infections, such as impetigo or ecthyma, to serious, life-threatening infections, such as necrotizing fasciitis. The incidence of necrotizing fasciitis ranges from 0.3 to 15 cases per 100,000 population1. 

Globally, SSTIs represent a significant public health concern, with millions of cases reported annually, particularly in low- and middle-income countries. The burden is measured not only in terms of mortality and morbidity but also in economic costs, including prolonged hospital stays, repeated surgical interventions, and long-term rehabilitation needs. The highest incidence of severe SSTIs is observed in regions with high prevalence of diabetes and limited access to healthcare, such as South Asia and sub-Saharan Africa. These infections contribute substantially to disease-adjusted life years (DALYs), reflecting both the years of life lost and years lived with disability, and placing considerable strain on healthcare systems worldwide.
Patients with diabetes mellitus are at high risk due to impaired immunity, vascular insufficiency, and peripheral neuropathy, which increase the risk of chronic foot ulcers and infections. These infections can rapidly progress to systemic involvement, making timely and comprehensive management essential. Careful assessment of risk factors and degree of severity and selection of antibiotics with timely surgical intervention are required for managing a patient with SSTI. Unlike other infections, even when prompt surgery, adequate antibiotic cover, and intensive care support are provided, morbidity and mortality are high and the quality of life among survivors can be severely impaired2.

There are several clinical factors that can increase the risk of AKI in patients with SSTI: sepsis, drug related like antibiotics and NSAIDS , hypotension and, less commonly, infection-related glomerulonephritis. Given the increasing prevalence of SSTIs in patients with renal dysfunction, there is a need to better understand their clinical presentation, risk factors, and outcomes. Mortality in this group remains high, particularly in those with sepsis, hypoalbuminemia, and advanced renal impairment. Early identification of predictors of adverse outcomes, including laboratory markers such as albumin, hemoglobin, and inflammatory parameters, is therefore critical to guiding timely interventions and improving survival.
Therefore, the current study aims to evaluate the clinical spectrum, severity of renal dysfunction, need for RRT, renal and survival outcomes of patients with SSTIs and renal dysfunction in a tertiary care setting. In particular, it seeks to identify clinical and laboratory predictors of mortality and assess the need for renal replacement therapy in this high-risk population.

AIM 

To study the spectrum, renal and survival outcomes in patients with skin and subcutaneous tissue infections and renal dysfunction.

OBJECTIVES

1. To study the spectrum and renal and survival outcomes in patients with skin and subcutaneous tissue infections and renal dysfunction.

2. To determine the factors influencing mortality.

METHODOLOGY

Study design :

This study was designed as a retrospective observational study, aimed at evaluating the clinical spectrum, treatment approaches, and outcomes in patients presenting with skin and subcutaneous tissue infections (SSTIs) in the context of renal dysfunction.

Study setting:

The study was conducted at a tertiary care centre, equipped with specialized nephrology, surgical, and intensive care services. This setting enabled the management of patients with complex co-morbidities, including advanced renal impairment and severe soft tissue infections requiring multidisciplinary care
Study duration : 1 year

INCLUSION CRITERIA

· Patients were included if they met the following criteria:

· Age ≥ 18 years

· Diagnosed with skin and/or subcutaneous tissue infections

· Evidence of renal dysfunction, including:

1. Acute Kidney Injury (AKI)- defined as per KDIGO guidelines 2012.
2. Acute-on-chronic Kidney Disease (AKI on CKD)
3. End-stage renal disease on dialysis (CKD 5D)
EXCLUSION CRITERIA

Patients were excluded if:
· They were not referred to the Nephrology department during their hospital stay.

METHODS

In this retrospective observational study, a comprehensive set of clinical, demographic, and laboratory variables was systematically evaluated to understand the clinical profile, management strategies, and outcomes of patients presenting with skin and subcutaneous tissue infections (SSTIs) with coexistent renal dysfunction. Particular attention was given to demographic characteristics, including age and gender distribution, as well as the presence of relevant comorbidities such as diabetes mellitus, hypertension, and a prior history of trauma. These variables were recorded to identify potential predisposing factors, patterns of disease presentation, and associations with clinical outcomes.

Laboratory investigations were analyzed both at baseline and during follow-up in order to assess the severity of systemic inflammation, the progression of infection, and the degree of renal and other organ dysfunction. Parameters such as complete blood counts, renal function tests, and markers of systemic inflammation like albumin provided important insights into the clinical trajectory of the disease and the response to therapeutic interventions.

For patients who developed severe renal impairment necessitating renal replacement therapy (RRT), the specific modality of treatment—either hemodialysis (HD) or peritoneal dialysis (PD)—was carefully documented. CRRT was not used as a modality of RRT as our centre did not have the availability at the time of study. The decision regarding the choice of RRT modality was largely influenced by the patient’s hemodynamic stability, availability of resources, and overall clinical condition. Hemodynamically unstable patients received peritoneal dialysis, while those who could tolerate extracorporeal circulation were managed with hemodialysis. This information was crucial in evaluating the impact of different RRT strategies on clinical outcomes, length of hospital stay, and overall prognosis. All the patients were followed up till their discharge based on their hospital records.

DATA ANALYSIS
All data were analyzed using SPSS Statistics version 21. Prior to analysis, variables were appropriately checked for completeness and consistency. Categorical variables were summarized using frequencies and percentages. Continuous variables were expressed as mean ± standard deviation (SD) to describe central tendency and dispersion.

The Chi-square test (χ²) was used for analyzing relationships between categorical variables, such as treatment modality and mortality. Analysis of Variance (ANOVA) was employed to compare means of continuous variables across outcome groups. A p-value < 0.05 was considered statistically significant. Significant results were interpreted in both statistical and clinical contexts, especially for identifying predictors of adverse outcomes.

RESULTS

A total of 100 patients were studied, of which 69 were male and 31 were female with a mean age of 51.59 ± 13.04 years.
TABLE 1 : Demographic characteristics

	Gender
	(%)

	Male
	69

	Female
	31

	
	MEAN±SD

	Age ( years)
	51.59  ±13.04

	Clinical presentation     (%)

	Limb swelling
	78

	Skin changes
	73

	Pain
	71

	Fever
	65

	Breathlesness
	35

	Oliguria
	52

	Co-morbidities                (%)

	DM
	56

	HTN
	69

	H/O Trauma
	27

	SPECTRUM OF RENAL DISEASE (%)

	AKI
	46

	AKI ON CKD
	49

	CKD 5D
	5

	Management                  (%)

	Conservative 
	20

	Mode of RRT

	HD
	65

	PD
	15

	OUTCOME AT DISCHARGE

	Complete Recovery Of Renal Function
	35

	Partial Recovery
	21

	Non Recovery
	17

	Death
	27


The most common presenting symptom was limb swelling (78%), followed by redness (73%), pain (71%), and fever (65%). Oliguria was observed in 52% of patients, and breathlessness was noted in 35%. These symptoms suggest a high burden of systemic illness and are indicative of both localized infection and generalized inflammatory response.

Comorbidities: Diabetes mellitus was present in 56% of patients, hypertension in 69%, and a history of trauma in 27%. Diabetes was a strong predisposing factor for diabetic foot infections and necrotizing fasciitis.

Renal spectrum and Management: AKI was diagnosed in 46% of patients, AKI on CKD in 49%, and CKD stage 5D in 5%. Conservative management was possible in 20% of cases. Among those requiring RRT, 65% underwent hemodialysis and 15% peritoneal dialysis. Hemodynamically unstable patients were managed with peritoneal dialysis.

Outcomes: Complete recovery of renal function occurred in 35% of patients, partial recovery in 21%, and non-recovery in 17% at the time of discharge. Mortality was 27%, indicating a high-risk cohort.

TABLE 2: LAB PARAMETERS

	Lab parameters             
	MEAN±SD

	Hemoglobin(g/L) at admission
	84± 18

	TLC (cells * 10^9L)
	18.12 ± 9.26

	Platelets (cells * 10^9L)
	230 ± 114

	Blood urea(mg/dl)
	141.51 ± 53.86

	Serum creatinine at admission (mg/dl)
	6.73± 2.68

	Serum creatinine at discharge (mg/dl)
	3.09 ± 1.82

	AST (IU/L)
	37.76± 36.32

	ALT (IU/L)
	33.81± 34.79

	Albumin (gm/dl) at admission
	2.47± 0.66

	Total bilirubin(µmol/L )
	23.53± 20.5

	Hba1c
	6.493±  1.29


The mean hemoglobin was 84.1 ±18 g/L, indicating significant anemia. The mean serum creatinine at admission was 6.73±2.68 mg/dL, improving to 3.09±1.82 mg/dL at discharge in survivors. Serum albumin was 2.47±0.66 g/dL, significantly lower in non-survivors (1.99 g/dL vs. 2.5 g/dL; p = 0.001).

TABLE 3: Spectrum of SSTI

	Diagnosis
	n(%)

	Cellulitis
	39

	Necrotizing fasicitis
	22

	Diabetic foot 
	17

	Bed sore
	5

	Carbuncle 
	4

	Gluteal abscess
	6

	Herpes Zoster
	2

	Fourniers gangrene
	3

	Perianal abscess
	3


Spectrum of SSTI: The most common diagnosis was cellulitis (39%), followed by necrotizing fasciitis (22%), diabetic foot infections (17%), gluteal abscesses (6%), bed sores (5%), Fournier’s gangrene (3%), and perianal abscesses (3%). Rare presentations included carbuncles (4%) and herpes zoster (2%).
TABLE 4: Factors Affecting Mortality

	
	Survivors(%)
	Non survivors(%)
	P value

	Male
	53
	16
	0.2

	Female
	20
	11
	0.2

	Age (years)
	50.986 ±11.955
	53.22 ±15.629
	0.448

	
	
	
	

	DM
	40
	16
	0.69

	HTN
	49
	20
	0.505

	Mean Hb (g/L)
	86.39 ± 17.8
	77.92 ± 17
	0.036

	Mean TLC 
	18.06 ± 9.51
	18.27 ± 8.73
	0.922

	Mean platelet count
	240 ± 112
	206.6 ± 116
	0.185

	Mean creatinine(mg/dl)
	6.684  ± 2.82
	6.862 ± 2.26
	0.771

	Mean AST (IU/L)
	33.7 ± 38.3
	48.7  ±28.02
	0.066

	Mean ALT (IU/L)
	33.07 ± 38.99
	35.81  ±19.80
	0.728

	Mean Hba1c
	6.5  ±1.28
	6.44 ± 1.32
	0.834

	Mean albumin(gm/dl)
	2.5± 0.5
	1.99 ±0.7
	0.001*

	Mode of treatment

	HD
	50
	15
	0.0001*

	PD
	4
	11
	0.001*

	Conservative
	19
	1
	0.06


Factors affecting mortality : Low hemoglobin, low albumin, and the need for RRT were strongly associated with mortality. Peritoneal dialysis was associated with higher mortality compared to hemodialysis, reflecting the severity of illness in patients selected for PD.

DISCUSSION

Skin and soft tissue infections (SSTIs)  encompass a wide spectrum of presentations ranging from mild cellulitis to severe necrotizing soft tissue infections. Patients with renal impairment often exhibit altered immune responses, impaired wound healing, and increased susceptibility to infections, which collectively contribute to higher morbidity and mortality. The presence of renal failure in these patients significantly alters the clinical course, complicates management and adversely impacts outcomes3. 
The burden of skin and subcutaneous diseases measured in Disease adjusted life years was over 42 million in 2019, 5.26% of which were years of life lost, and 94.74% of which were years lived with disability. The highest number of new cases and deaths from skin and subcutaneous diseases was in South Asia highlighting a regional healthcare challenge where resource constraints may further impact outcomes4.

Mean age of the study group was 51.59  ±13.04 years. Males constitute 69% and females 31%. Limb swelling (78%) is the most common manifestation followed by redness (73%). Oliguria was observed in 52% of the patients.In our study, 20% of the patients were managed conservatively whereas 80% underwent RRT  i.e, 65% underwent hemodialysis and 15% underwent peritoneal dialysis. Patients who were hemodynamically unstable were managed with peritoneal dialysis PD due to its lower cardiovascular stress and hemodynamic tolerance, highlighting the importance of individualized treatment planning in this population.
The most common diagnosis was cellulitis (39%), followed by necrotizing fasciitis (22%), and diabetic foot infections (17%). Less frequent diagnoses included gluteal abscess (6%), bed sores (5%), and Fournier’s gangrene (3%). The prevalence of necrotizing fasciitis is high, given its rapid progression and need for immediate surgical intervention. Our study did not evaluate the imaging modalities but as per latest literature high-resolution ultrasound and MRI have proven vital in early diagnosis of necrotizing fasciitis, as discussed by Wei et al.5 (2024), who described the STAFF mnemonic as a tool for recognizing early radiographic signs in these patients, emphasizing the role of timely imaging in improving patient outcomes.

The overall mortality in this cohort was 27%, little higher than previously reported figures which reflects the characteristics of the study group. As our study included only patients with renal dysfunction referred to nephrology, these patients have multiple comorbidities and advanced disease. This limits generalization but provides insight into outcomes of high risk group with severe renal dysfunction. In addition about 22% of our study group were diagnosed with necrotizing fasciitis which has a a high risk of mortality, even when appropriate treatment was received like aggressive fluid resuscitation, intravenous antibiotics, appropriate surgical debridement and supportive care as seen in a study done by Malheiro LF et al3 where in the motality due to necrotizing fasciitis was about 55%. 
Patients with chronic kidney disease (CKD) or acute kidney injury (AKI) are at increased risk of developing SSTIs due to impaired immune response, vascular insufficiency, and the presence of indwelling catheters6. Presence of AKI and need for renal replacement therapy were found to be significant contributors for mortality in our study. A study by Kurian et al. observed that among patients with necrotizing soft tissue infections, those in AKIN stage 3 had a significantly higher mortality rate, highlighting the severity of renal dysfunction in these infections7.

It was noted that low albumin, hemoglobin and need for RRT were found to be major factors influencing mortality, with p value <0.05 similar to studies done by Figtree et al and Gurpreet Singh et al who also  noticed presence of low albumin as significant predictor of mortality 8,9.

Albumin levels, with a mean of 2.47 ± 0.66 g/dL, were markedly low in most patients. Hypoalbuminemia was significantly associated with mortality (mean 1.99 g/dL in non-survivors vs. 2.5 g/dL in survivors; 

p = 0.001). This is similar to findings from a study by Chang CP et al 10 in which the  mean serum albumin level was 3.1 ± 0.9 g/dL and serum albumin levels were significantly lower in the non-survivor group than in the survivor group (2.8 ± 0.7 g/dL vs. 3.5 ± 0.8 g/dL).
Recent advances in wound care offer promising adjuncts to conventional management. Antimicrobial-impregnated and nanotechnology-based dressings have demonstrated efficacy in reducing infection rates and accelerating wound healing. When combined with early recognition, aggressive infection control, appropriate surgical intervention, and optimal management of renal dysfunction, these innovations have the potential to significantly improve outcomes and reduce mortality in this vulnerable patient population.

TABLE 5: Comparison of studies

	
	Our study
	Kim T et al11
	Vandroux D et al 12

	Year of study
	2022
	2012-2015
	2012-2018

	No. of patients
	100
	161
	82

	Mean Age(years)
	51.59 ±13.04
	59 ± 11
	40± 8.09

	DM
	56 %
	41%
	31.3%

	CKD
	54%
	3.1%
	-

	Mortality
	27%
	22.4%
	25.4%

	Factor influencing mortality
	Albumin,

Hemoglobin,

RRT
	Leukopenia, low platelet count, septic shock, renal dysfunction
	Higher lactatemia, low platelets, and slightly higher PaCO2


CONCLUSION

Based on this study, it can be concluded as follows  

1. The most common etiology of SSTI was found to be cellulitis (39%), followed by necrotizing fascitis (22%)and diabetic ulcers(17%).

2. RRT was needed in 80% patients, of which 65% underwent HD and 15% underwent PD.

3. HD dependency among the study group was 17%.

4. Albumin, hemoglobin and need for RRT was found to be major factor influencing mortality with p value <0.05.

5. The presence of severe renal dysfunction in SSTI patients significantly increases the risk of adverse outcomes, the need for renal replacement therapy, and higher mortality rates.

LIMITATIONS

1. The relatively small number of participants in this study restricts the statistical power. With a larger cohort, subtle associations or differences that were not evident in this study might have been detected.
2. The study was conducted at a single tertiary care hospital in the patients referred to nephrology, which may limit the generalization of the findings as it does not represent the diverse patient population.

3. Microbiological data, such as wound swab or blood culture results, were not consistently available and hence not analyzed. This limits the ability to assess the microbial spectrum, antibiotic resistance patterns, and their impact on clinical outcomes.
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