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Abstract: The study aimed to examine the clinical featutes of pyelonephritis in type 2 diabetic patients at a tertiary
care hospital. A retrospective study of 80 diabetic patients admitted with pyelonephritis in tertiary healthcare
hospitals from April 2023 to March 2024 examined their clinical profiles and HbAlc status. Fever was the most
frequent clinical symptom, followed by nausea, vomiting, dysuria, flank pain, and diabetic ketoacidosis.
Hypertension was the common comorbidity. Laboratory results showed 81.25% had serum creatinine
4%0¥2.5mg/dl, poor glycemic control in 66.25%, leucocytosis in 63.75%, thrombocytopenia in 6.25%, renal cysts in
12.54%, and calculi in 8.75%. The organisms isolated were E. coli, Pseudomonas sp., K. pneumoniae, and C.
albicans. Pyelonephritis is a severe urinary tract infection that requires prompt diagnosis and treatment.
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Introduction

Diabetes is an endocrine metabolic disorder. There ate two main types of diabetes, with type 2 diabetes being the
most widespread, marked by high blood sugar, insulin resistance, and reduced insulin levels (1). Type 2 diabetes
mellitus is caused by a combination of genetic, environmental, and behavioral factors (2). Individuals with type 2
diabetes are at higher risk for a range of short- and long-term complications, which frequently result in eatly
mortality (3).

People with diabetes have an increased susceptibility to vatrious infections, such as utinary tract infections, lower
respiratory infections, sepsis, endocarditis, skin infections, bone infections, arthritis, and mucositis, compared to
those without diabetes (4). The most predominant bacterial infection among diabetic patients is urinary tract
infection (UTI) (5).

Pyelonephritis is a potentially serious manifestation of UTI (6). Individuals with type 2 diabetes have a higher
incidence of pyelonephritis (5). Acute pyelonephritis (APN) is a bacterial or fungal infection that affects the renal

1 | wwwijast.org Copyright © 2024 IJASR All rights reserved


http://www.ijasr.org/
https://doi.org/10.56293/IJASR.2024.6201

Iinternational Journal of Applied Science and Research

pelvis and kidney. A UTI that extends from the bladder to the kidney is typically the cause of pyelonephritis (7). The
range of severity in acute pyelonephritis varies from moderate flank pain with low fever to significant morbidity (8).

The prognosis of APN is determined by risk factors such as urogenital system abnormalities, immunosuppression,
co-morbidities, virulence of microorganisms, and antibiotic resistance (9). This study was carried out to analyse the
clinical characteristics of pyelonephritis in patients with type 2 diabetes mellitus at a tertiary care hospital.

Material and methods

A retrospective study was conducted at tertiary health care hospitals between April 2023 and March 2024. From the
hospital electronic records, information was collected about 80 diabetic patients who were admitted with
pyelonephritis as their primary diagnosis. All patient data that was available was carefully examined in order to
ascertain each patient’s clinical profile. Further analysis was carried out according to HbAlc status (<7.5%), 27.5%).
Quantitative variables were expressed as means = SD and categorical variables were compared using chi-square test.

Results

The patients mean age was determined to be 65.3%£10.3 years. Out of 80 individuals, 51.25% were females and
48.75% were males (Table 1). In this study, the most prevalent clinical symptoms among patients were fever
(37.5%), which was followed by nausea and vomiting (27.5%), dysuria (20.5%), flank pain (10%) and diabetic
ketoacidosis (5%). Hypertension was found to be the most common comorbidity in this study, with a prevalence of
70% (Table 2).

Table 1: Distribution of Patients Characteristics

Patients characteristics No. of patients (n=80) Percentage
Age in years
31-40 2 2.5%
41-50 1 1.25%
51-60 23 28.75%
61-70 29 36.25%
71-80 20 25%
>81 5 6.25%
Gender
Male 39 48.75%
Female 41 51.25%

Table 2: Distribution of clinical features in patients

Clinical presentations No. of patients (n=80) Percentage
Symptoms

Fever 30 37.5%
Nausea & Vomiting 22 27.5%
Dysuria 20 25%
Flank pain 8 10%
Diabetic ketoacidosis 4 5%
Comorbidity

Hypertension 56 70%
Dyslipidemia 27 33.75%
Hypothyroidism 22 27.5%
Pulmonary disease 21 26.5%
Cardiovascular disease 18 22.5%
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Of the laboratory values (Table 3), 81.25% had serum cteatinine 22.5mg/dl. Poor glycemic control was present in
66.25%. Leukocytosis and thrombocytopenia were seen in 63.75% and 6.25% of the respective rates. In 12.5% and
8.75% of cases, renal cysts and calculi were found. The organisms isolated were Escherichia coli (52%) followed by
Pseudomonas sp., (16%), Klebsiella pnenmoniae, (12%) and Candida albicans (4%) (Table 3). The study found no significant
differences among serum creatinine, WBC and urine culture (p = 0.28, p = 0.36, and p = 0.91) between normal and
abnormal HbAlc groups, but fasting blood glucose level (p=0.005) was statistically significant (Table 4).

Table 3: Laboratory parameters of patients

Laboratory parameters No. of patients (n=80) Percentage
HbA1C
27.5% 53 66.25%
<7.5% 27 33.75%
Fasting Plasma Glucose
>125 mg/dl 49 61.25%
<125 mg/dl 31 38.75%
Creatinine
>2.5mg/dl 65 81.25%
<2.5mg/dl 15 18.75%
Total (WBC) Count

>12,000/mm? 51 63.75%
<12,000/mm3 29 36.25%
Platelet count
>150000/mm?3 75 93.75%
<150000/mm?3 5 6.25%
Urine Culture
Positive growth 27 33.75%
Negative growth 53 66.25%
Organisms
Escherichia coli 13 52%
Pseudomonas sp. 4 16%
Klebsiella pneumoniae 3 12%
Candida albicans 1 4%
USG
Renal cyst 10 12.5%
Renal calculi 7 8.75%

Table 4: Clinical characteristics in patients with normal HbAlc and abnormal HbAlc

Characteristics Normal HbAlc (n=27) | Abnormal HbAlc (n=53) P-value
FPG >125 mg/dl 12 40 0.005
Creatinine 22.5mg/dl 24 42 0.28
WBC >12,000/mm? 17 34 0.91
Urine culture (+) 8 18 0.69
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Discussion

Pyelonephritis is a common and potentially life-threatening condition in patients with uncontrolled diabetes. Its
clinical symptoms are nonspecific and similar to the traditional upper urinary tract infection triad, which causes a
delay in diagnosis. In this study, fever was the most frequent presenting symptom. Hypertension is a common
comorbidity among people with type 2 diabetes (10). In this study, 70% of the patients had hypertension. In
contrast, the study conducted by Sharma et al. and Jain et al. found that only 16.66% and 7% of participants,
respectively, had hypertension (11 & 12).

Diabetic ketoacidosis is a very uncommon presentation, and only a few cases have been documented so far (13). In
the present study, 5% of patients had diabetic ketoacidosis. Nabi et al. also reported that 6.7% of patients with
pyelonephritis had diabetic ketoacidosis, which is consistent with our findings (14). Diabetic ketoacidosis was not
observed in any of the patients in a study conducted by the Diliph et al (15). In this study, majority of patients
exhibited poor glycemic control (66.25%) and leukocytosis (63.75%). Eswarappa et al also reported that
leukocytosis (80%) is more common in diabetic patients with pyelonephritis (16).

In this study, 33.75% of the urine cultures had positive growth, while 66.25% did not exhibit any growth. The most
frequently occurring organism was E. w/i (52%), followed by Psesdomonas sp., (16%) an K. pnenmoniae, (12%). C.
albicans was observed in one sample. In several studies, it was determined that E. w/i was prevalently encountered
(17,18,19). The present study noticed a statistically significant difference (p=0.005) in fasting blood glucose rates
between normal and abnormal HbAlc levels. Similar finding was also reported by Min et al (20).

In this study, the majority of the patients with confirmed pyelonephritis lacked the usual UTI symptoms. Similar to
this study, Song et al., also reported normal WBC counts on urinalysis and more than half of the APN patients did
not show any symptoms of an upper or lower urinary tract infection. In cases where pyelonephritis cannot be ruled
out completely and no other cause of fever can be identified, imaging tests like CT should be used more decisively
(21).

Conclusion

Pyelonephritis remains a serious urinary tract infection. The diagnosis should be considered even in the absence of
typical clinical features or normal urine microscopic analysis. It can be effectively treated with strong clinical
concern and prompt treatment initiation.
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