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Abstract 

Background: Invasive fungal pyelonephritis is a rare but potentially life-threatening renal infection, predominantly affecting 

immunocompromised or critically ill individuals. The diagnosis is often delayed due to nonspecific clinical presentation and 

laboratory findings, which can lead to adverse renal outcomes. Objective: To highlight the diagnostic challenges and emphasize 

the role of renal biopsy in identifying invasive fungal infections of the kidney. Methods/Case Presentation: We report the case 

of a 75-year-old male with a history of diabetes mellitus and recent nonsteroidal anti-inflammatory drug–induced acute kidney 

injury, who presented with persistent renal dysfunction and pancytopenia. Despite supportive management, renal parameters 

failed to improve, prompting a renal biopsy. Histopathological examination revealed extensive neutrophilic tubulitis and abscess 

formation. Fungal elements were identified on special stains, confirming invasive fungal infection. Subsequent urine culture 

grew Candida tropicalis, establishing the etiological diagnosis. Results: The integration of histopathology and microbiological 

findings enabled timely diagnosis of invasive fungal pyelonephritis in an otherwise diagnostically challenging clinical scenario. 

Conclusion: This case underscores the importance of considering fungal infections in patients with unexplained renal 

dysfunction, particularly in the presence of risk factors such as diabetes and recent renal injury. Early renal biopsy and prompt 

antifungal therapy are crucial to prevent irreversible renal damage and improve patient outcomes. 
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1. Introduction 

Renal dysfunction is a frequently encountered clinical prob-

lem with a diverse range of underlying etiologies, including 

metabolic, autoimmune, vascular, and infectious causes. 

Among infectious causes, bacterial infections are most common; 

however, invasive fungal infections of the kidney remain ex-

ceedingly rare and often underrecognized, particularly in immu-

nocompetent individuals. The majority of community-acquired 

urinary tract infections are attributed to Enterobacterales. The 

isolation of Candida species from urine is typically associated 

with predisposing factors such as indwelling urinary catheters, 

diabetes mellitus, and prior exposure to antimicrobial agents; 

nevertheless, true urinary tract infections caused by Candida 

species remain uncommon [1]. Invasive fungal pyelonephritis 

represents a potentially life-threatening condition characterized 

by rapid renal tissue destruction, systemic dissemination, and 

high morbidity and mortality if not promptly diagnosed and 

treated [2]. 
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Early detection is critical, as clinical manifestations are of-

ten nonspecific, including flank pain, fever, and varying de-

grees of renal impairment, which can mimic more common 

bacterial infections [1, 3]. Conventional laboratory tests and 

imaging studies may not reliably distinguish fungal from bac-

terial causes, making histopathological examination via renal 

biopsy an indispensable diagnostic tool [2, 4]. Timely identi-

fication of fungal organisms in renal tissue not only facilitates 

early initiation of antifungal therapy but also significantly im-

proves patient outcomes by preventing progression to irre-

versible renal damage or systemic dissemination [1, 2, 5]. 

Effective antifungal management is critical to prevent the de-

velopment of drug-resistant Candida strains and to lower asso-

ciated mortality. Because most cases of candiduria are asymp-

tomatic, determining the need for antifungal therapy and iden-

tifying the optimal treatment strategy can be difficult [6]. 

Here, we report a case of invasive fungal pyelonephritis di-

agnosed on renal biopsy, highlighting the diagnostic chal-

lenges, the pivotal role of histopathology, and the clinical sig-

nificance of early recognition in guiding effective manage-

ment strategies. 

2. Clinical Presentation 

A 75-year-old male with a history of type 2 diabetes melli-

tus and hypothyroidism presented for routine follow-up. Three 

months prior, he experienced acute kidney injury (AKI) at-

tributed to Pyroxicam use, for which he underwent four ses-

sions of dialysis. He also had a history of tuberculosis expo-

sure. 

On follow-up, routine laboratory investigations revealed el-

evated serum creatinine (S. Cr: 4.2 mg/dL). He had persistent 

pancytopenia, but was otherwise asymptomatic with no overt 

urinary complaints. Given his history, genitourinary tubercu-

losis was considered in the differential diagnosis. 

 
Figure 1. Renal biopsy showing a neutrophilic abscess (green arrow) 

(Hematoxylin and eosin stain, ×4). 

 
Figure 2. Renal biopsy showing marked neutrophilic tubulitis and 

intratubular abscess formation (Hematoxylin and eosin stain, x40). 

 
Figure 3. Renal biopsy with Jones methenamine silver stain showing 

budding yeast (red arrow) and hyphal forms (yellow arrow) (×10). 

 
Figure 4. Jone’s methenamine silver–stained renal biopsy showing 

germ tube formation from budding yeast (orange arrow) (×40). 
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Figure 5. Sabouraud dextrose agar culture showing growth of Can-

dida tropicalis as smooth, creamy, moist, off-white yeast-like colo-

nies. 

A renal biopsy was performed. Histopathology (H&E) re-

vealed mixed inflammatory infiltrates in the renal medulla, 

predominantly neutrophils, with interspersed eosinophils, 

plasma cells, and histiocytes. Extensive neutrophilic tubulitis 

and focal neutrophilic abscess formation were noted. JMS 

(Jones' methenamine silver) stain demonstrated budding yeast, 

a few hyphal forms, and germ tube formation, suggestive of 

fungal infection. 

Subsequent urine culture on Sabouraud Dextrose Agar 

(SDA) confirmed growth of Candida tropicalis, establishing 

the diagnosis of Invasive fungal pyelonephritis. 

3. Discussion 

Invasive fungal pyelonephritis is an uncommon but poten-

tially life-threatening cause of renal dysfunction, most fre-

quently caused by Candida species. Although candiduria is 

commonly encountered in hospitalized and catheterized pa-

tients, true invasive renal parenchymal involvement is rare 

and often underdiagnosed. The condition predominantly af-

fects individuals with predisposing risk factors such as diabe-

tes mellitus, prior antibiotic exposure, immunosuppression, 

neutropenia, prolonged hospitalization, and underlying renal 

disease [1-3]. In the present case, advanced age, diabetes 

mellitus, prior acute kidney injury requiring dialysis, and per-

sistent pancytopenia likely contributed to susceptibility to in-

vasive candidal infection. 

Candiduria is rare in healthy individuals but is commonly 

detected in hospitalized patients, particularly in intensive care 

units, where multiple predisposing factors coexist. While most 

cases in critically ill adults represent colonization and do not 

warrant antifungal therapy, candiduria may occasionally sig-

nal disseminated infection. In contrast, neonates in intensive 

care more frequently exhibit candiduria as a manifestation of 

invasive disease, often with associated fungal obstruction. De-

spite its association with increased mortality in ICU patients, 

candiduria is infrequently attributable to true Candida urinary 

tract infection [2, 5]. 

Urinary tract or renal fungal bezoars develop through the 

aggregation of necrotic tissue, mucous material, and foreign 

or lithiasic debris, forming an obstructive mass. Although in-

frequent, these lesions represent a serious complication of fun-

gal urinary tract infections. They most commonly arise either 

from ascending candiduria or through hematogenous spread 

of candidiasis, with renal parenchymal involvement occurring 

in the majority of cases and being associated with substantial 

mortality [7]. 

The clinical presentation of invasive candidal pyelonephri-

tis is often nonspecific, with patients frequently lacking clas-

sic symptoms of urinary tract infection. Many cases present 

with isolated deterioration of renal function, as seen in our pa-

tient, making early clinical recognition challenging. Radiolog-

ical findings may be inconclusive or mimic bacterial pyelone-

phritis, renal tuberculosis, or obstructive uropathy. Conse-

quently, the diagnosis is often delayed, leading to progression 

of renal injury, abscess formation, obstruction due to fungal 

balls, or systemic dissemination [1, 2, 7, 8]. 

Renal biopsy plays a pivotal role in establishing the di-

agnosis in such diagnostically ambiguous cases. Histo-

pathological identification of fungal elements within renal 

tissue, particularly when highlighted by special stains such 

as Gomori methenamine silver, confirms invasive disease 

and distinguishes it from colonization or contamination [9-

11]. In our case, the presence of budding yeast forms with 

hyphal forms and germ tube formation within areas of neu-

trophilic tubulitis and abscess formation provided defini-

tive evidence of invasive fungal pyelonephritis. Subse-

quent urine culture isolating Candida tropicalis further cor-

roborated the histological diagnosis. Notably, Candida 

tropicalis has been increasingly recognized as an emerging 

pathogen in invasive candidiasis and is associated with 

higher virulence and antifungal resistance compared to 

Candida albicans [9, 12, 13]. 

Early diagnosis is crucial, as prompt initiation of appro-

priate antifungal therapy can significantly improve outcomes 

and prevent irreversible renal damage. Delay in recognition 

and treatment has been associated with poor prognosis, in-

cluding progression to chronic kidney disease, sepsis, and 

increased mortality [14-16]. This case underscores the im-

portance of maintaining a high index of suspicion for inva-

sive fungal infections in high-risk patients presenting with 

unexplained renal dysfunction and highlights the indispen-

sable role of renal biopsy in guiding timely and targeted ther-

apy. 
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4. Conclusion 

Invasive candidal pyelonephritis, though rare, should be 

considered in high-risk patients presenting with persistent or 

unexplained renal dysfunction, particularly in the setting of 

diabetes and recent renal injury. This case demonstrates that 

clinical and routine laboratory findings may be nonspecific, 

leading to diagnostic delay. Renal biopsy played a pivotal role 

by revealing characteristic inflammatory changes and fungal 

elements, which, in conjunction with urine culture confirming 

Candida tropicalis, established the diagnosis. Early recogni-

tion through a combination of histopathological and microbi-

ological evaluation is essential, as timely initiation of antifun-

gal therapy can prevent irreversible renal damage and improve 

clinical outcomes. 
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