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ABSTRACT

Background: Emphysematous pyelonephritis
(EPN) is a life-threatening necrotizing
infection of the renal parenchyma, marked by
gas formation within the renal structures. It is
strongly associated with diabetes mellitus.
While nephrectomy was historically the
mainstay of treatment, recent studies suggest
that conservative management using stenting,
percutaneous drainage, or medical therapy
may be effective. The aim was to determine the
frequency of unfavourable outcomes after
primary procedures in patients presenting with
EPN and compare the frequency of
unfavourable outcomes among patients with
NLR <5 and >5.

Methods: This descriptive study was
conducted at the Department of Urology,
Sindh Institute of Urology and

Transplantation, Karachi, from 18-06-2020 to
17-12-2020. A total of 66 patients aged 30-70
years with CT-confirmed EPN and using non
probability technique were included. Patients
were grouped by neutrophil-to-lymphocyte
ratio (NLR) at admission. Disease severity was

assessed using the Huang-Tseng classification.
All patients were followed for one-month post-
intervention to assess outcomes. Statistical
analyses were accomplished utilizing SPSS
version 20. Quantitative variables like age and
disease duration were expressed as mean *
standard deviation. Categorical variables were
presented as frequencies and percentages. Data
were stratified to control for potential effect
modifiers. Chi-square tests were performed
after stratification. A p-value of <0.05 was
considered statistically significant.

Results: Mean age was 50.38+11.09 years,
and mean disease duration was 3.15+1.47
months. Females were 74.24% of the cohort,
and 72.73% were diabetic. NLR >5 was found
in 51.52% of cases. Unfavourable outcomes
occurred in 24.24%, significantly more in
those with NLR >5.

Conclusion: NLR is a useful prognostic
marker to predict unfavourable outcomes in
EPN managed conservatively.
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INTRODUCTION

Emphysematous pyelonephritis (EPN) is a rare but life-threatening necrotizing infection of the renal
parenchyma characterized by gas formation within the kidney and surrounding tissuest. It is
considered a urologic emergency most commonly seen in diabetic patients and can progress rapidly
to septic shock, multi-organ failure, and death if not promptly recognized and managed?. A
retrospective review of multiple cases has highlighted its aggressive course and poor prognosis in
delayed or mismanaged situations®.

Mortality rates in EPN have been reported to range from 10% to over 40%, particularly in severe
cases*. Risk assessment is essential for directing treatment decisions. Practitioner must meticulously
assess the need for nephrectomy in opposition to conservative management.> Many standards forecast
poor outcomes in EPN. These are thrombocytopenia, confusion, acute renal injury, and hypotension
at presentation, as defined by the Huang, Tseng classification.® However, these markers often require
diagnostic tools that may not be easily accessible in many healthcare settings.” In recent years,
attention has shifted toward the use of simple and cost-effective haematological indices for predicting
outcomes in severe infections®. Among these, the neutrophil-to-lymphocyte ratio (NLR) has emerged

as a potential prognostic marker in necrotizing infections and sepsis®.

NLR represents a balance between neutrophilia, which reflects inflammation, and lymphopenia,
indicative of physiological stress and immunosuppression®. Such immune dysregulation is
frequently observed in patients with EPN, underscoring the potential relevance of this marker!?.
Several studies have explored radiologic and clinical predictors in EPN, but only a few have
evaluated the prognostic utility of NLR?. Some comparisons have been made between conservative
and surgical management using imaging-based classifications?2.

Others have analysed the role of comorbidities such as urolithiasis in influencing outcomes4,
Biochemical and hematologic biomarkers have also been assessed in necrotizing urinary tract
infections®®. Another study demonstrated that an NLR >5 was significantly associated with adverse
outcomes, including higher rates of nephrectomy and mortality®®.

Another recent investigation reported that an NLR >8.7 was independently associated with an

increased risk of septic shock in obstructive pyelonephritis'’. Furthermore, a meta-analysis found a
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pooled prevalence of mortality in EPN to be high and emphasized the need for better risk stratification

tools!®.

Given the high death rates associated with EPN and the limited availability of advanced tests in many
places, evaluating NLR as a simple and accessible marker for prognosis is timely and relevant. This
study aimed to assess how well NLR predicts patients at a higher risk for poor outcomes. This can

help with earlier and better clinical decision-making.
METHODS

This study was conducted in the Urology department at the Sindh Institute of Urology and
Transplantation (SIUT), Karachi. The study duration was six months, conducted after getting
approval from ethical review board (ERC no 181). 66 patients were enrolled, aged between 30 and
70 years definitely diagnosed with emphysematous pyelonephritis (EPN). The sampling technique
was non-probability consecutive sampling. The sample size calculated by utilizing the WHO sample
size calculator. This calculation was based on an estimated 45% rate of unfavourable outcomes®®, a
95% confidence level, and a 12% margin of error. Patient with previous history of nephrectomy as

their first treatment were excluded.

Detailed history, examination and baseline investigation was done including calculating the
neutrophil-to-lymphocyte ratio (NLR) at admission. Patients were treated according to standard
treatment protocols. Intravenous fluids and antibiotic therapy were given to patients and CT imaging
to see disease severity by utilizing the Huang—Tseng classification. Patients were divided into two
groups: Group I (NLR < 5) and Group II (NLR > 5). Patients were reviewed in the outpatient

department for one month following their initial procedure.

An unfavourable outcome was defined as death within one month of intervention, a hospital stay
longer than 15 days, or the need for nephrectomy within one month of initial management.
Demographic information, medical history, diabetes status, disease laterality, and any prior history

of kidney stones or surgeries were recorded.

Statistical analyses were accomplished utilizing SPSS version 20. Quantitative variables like age and
disease duration were expressed as mean + standard deviation. Categorical variables were presented
as frequencies and percentages. Data were stratified to control for potential effect modifiers. Chi-
square tests were performed after stratification. A p-value of <0.05 was considered statistically

significant.
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RESULTS

Table 1. Findings in Patients Diagnosed with Emphysematous Pyelonephritis

Variable Category / Measure Value

Age (years) Mean 50.38

Standard Deviation (SD) 11.09

Minimum 30
Maximum 70
Duration of EPN (months) Mean 3.15

Standard Deviation (SD) 1.47

Minimum 1
Maximum 6
Gender Male 17/25.76%
Female 49/74.24%
Past Surgical History Present 9/13.64%
Absent 57/86.36%
History of Stone Disease Present 13/19.70%
Absent 53/80.30%
Diabetes Mellitus Diabetic 48/72.73%

Non-Diabetic 18/27.27%
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Type of Diabetes Type 1 41/85.42%
Type 2 7/14.58%
Side Affected by EPN Left 53/80.30%
Right 13/19.70%
Neutrophil-to-Lymphocyte Ratio (NLR) <50 32/48.48%
>5.0 34/61.52%
Unfavourable Outcomes Present 16/24.24%
Absent 50/76.76%

66 patients presented with emphysematous pyelonephritis (EPN) included in the study. The mean
age of the participants was 50.38 + 11.09 years. The mean duration of illness at the time of
presentation was 3.15 months. The study group comprised mostly females, accounting for 74.24%
(n=49). Males made up 25.76% (n=17) in this study. A previous surgical history was noted in 13.64%
(n=9) of cases. 19.70% (n=13) reported a history of renal stone disease. Diabetes mellitus was present
in 72.73% (n=48) of patients. Type 1 diabetes was the most common, affecting 85.42% (n=41).
14.58% (n=7) had Type 2 diabetes. The left kidney was more often affected, i.e. 80.30% (n=53).
48.48% (n=32) had an NLR below 5, while 51.52% (n=34) had an NLR of 5 or above. Unfavourable
outcomes were observed in 24.24% (n=16) of patients. The remaining 76.76% (n=50) showed
favourable recovery. These findings indicate that higher NLR values are associated with poorer

clinical outcomes in patients treated conservatively for EPN (Table 1).

Unfavourable outcomes occurred in 10 of 25 younger patients and 6 of 25 older patients (p = 0.383).
This showed no significant difference between the age groups.14 out of 35 females had unfavourable
outcomes (p = 0.164), stipulating no statistically significant association. lliness duration did not
significantly affect outcomes. Eight of 33 patients with a 1-3-month history and 8 of 17 with a 46
month history had poor outcomes (p = 0.251).

Table 2: Association of Clinical and Demographic Variables with Unfavourable Outcomes in
EPN Patients



Rehman et al., 2026 ISSN (Print): 2313-7371 ISSN (Online): 2308-2593
| | | OPEN ACCESS |

Variable Category Unfavourable

Outcome (Yes/No)

Age Group 30-50 Years 10/ 25 0.383
51-70 Years 06 /25

Gender Male 02/15 0.164
Female 14 /35

Duration of EPN 1-3 Months 08/33 0.251
4-6 Months 08 /17

NLR >5 15/19 <0.001
<5 01/31

Past Surgical Yes 01/08 0.323

History
No 15/42

History of Stone Yes 02/11 0.406

Disease
No 14/39

Diabetes Yes 10/38 0.291
No 06/12

Affected Side Left Kidney 13/40 0.913
Right Kidney 03/10

Among those with NLR > 5, 15 of 19 had poor outcomes. This suggests that a high NLR at admission
is a predictor of poor prognosis. Previous surgery, stone disease, diabetes, and the side of kidney
involvement, were not significantly associated with outcomes (p = 0.323, 0.406, 0.291, and 0.913,

respectively) (Table 2).
DISCUSSION

Our study investigated the frequency of unfavourable outcomes in patients presenting with
emphysematous pyelonephritis (EPN) and assessed the prognostic value of neutrophil-to-lymphocyte
ratio (NLR). The mean age of patients in our cohort was 50.4 + 11.1 years, comparable to the study

reported mean age of 48 + 10 years in EPN cases?®. Female preponderance was noticed in our study
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(74.2%), which was similar to the findings in another study, where 68% of EPN patients were
women?!, Diabetes mellitus was found in 72.7% of our patients. This definitely showed with the
strong association between EPN and uncontrolled diabetes. Similarly, another study depicted

diabetes in over 80% of EPN cases.??

we found unfavourable outcomes in 24.2% of patients. This is lower than the 30—40% described in a
study?. This study did not find any statistically significant association between unfavourable
outcomes and factors like gender, age, duration of EPN, past surgical history, diabetes status or
affected side. This study showed that 78.9% of patients with NLR >5 experienced unfavourable
outcomes, compared to just 3.1% of those with NLR <5 (p < 0.001). Similar conclusion was reported

in a study that high NLR at admission strongly correlated with poor outcomes in EPN.2*

A study validated NLR as a reliable biomarker in predicting clinical severity in urosepsis, supporting
its predictive utility in our cohort?. Additionally, a meta-analysis by concluded that NLR is a strong
prognostic factor in several infectious and inflammatory urological conditions?®. Huang and Tseng’s
classification was not directly correlated with outcome in our study, but we did rely on it for
radiological assessment. Another study reported that high NLR was significantly associated with
higher Huang-Tseng grades and longer hospital stays?’. Our findings support the role of NLR as a
non-invasive, cost-effective, and easily available marker of systemic inflammation and prognosis.
Although our study excluded patients undergoing primary nephrectomy, the need for nephrectomy
within a month after initial conservative treatment was included in unfavourable outcomes. Previous
studies have shown nephrectomy rates of 10-25% in EPN patients undergoing initial conservative
management?®, In our study, these were captured as poor outcomes, aligning with the practice by

Singh et al., who included post-treatment nephrectomy as a failure of conservative therapy?°.

Our results support the role of NLR as a predictor in managing EPN. They suggest it could help guide
early intervention decision. Single-centre study with a small sample size and short follow-up
duration were the limitation of this study. We need large multicentre studies to validate our finding

of this study.

CONCLUSION

An elevated neutrophil-to-lymphocyte ratio (NLR >5) was strongly linked to poor clinical outcomes
in patients with emphysematous pyelonephritis. In contrast, factors like age, gender, diabetes status,
and the duration of illness did not show any significant relationship with prognosis. Because it is
simple and inexpensive, NLR may be a useful prognostic indicator to aid in early risk assessment

and prompt management decisions in clinical practice.
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