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more likely in patients with urinary catheters, structural 
abnormalities of the urinary tract, vesicoureteral reflux, 
or after instrumentation. Hematogenous spread, on 
the other hand, results from candidemia originating 
from another source, such as the gastrointestinal tract 
or indwelling central venous catheters. In neonates 
and immunosuppressed children, hematogenous 
spread is particularly dangerous due to the immature 
or suppressed host defenses. The clinical presentation 
of candidal pyelonephritis in immunocompromised 
children is variable and often nonspecific. However, 
candiduria alone does not necessarily imply upper 
urinary tract infection and must be interpreted in the 
context of clinical signs, imaging findings, and risk 
factors. In severely immunocompromised children, 
candidal pyelonephritis can progress rapidly to systemic 
infection and septic shock.

Laboratory investigations often reveal nonspecific 
markers of infection, such as elevated inflammatory 
markers (e.g., C-reactive protein, ESR) and leukocytosis 
or leukopenia depending on immune status. Blood 
cultures may be positive for Candida species, particularly 
in cases of hematogenous dissemination. However, 
candidemia is not always present, and negative blood 
cultures do not rule out renal candidiasis. Urinalysis 
typically shows pyuria, hematuria, and fungal elements. 
Urine culture remains a cornerstone of diagnosis, and 
multiple samples may be needed due to intermittent 
shedding.

Radiological evaluation plays a key role in diagnosing 
and assessing the extent of renal involvement. Renal 
ultrasound may reveal enlarged kidneys, increased 
echogenicity, hydronephrosis, or the presence of 
fungal balls (mycetomas) in the collecting system. 
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Description

Candidal pyelonephritis, a rare but serious infection of 
the renal parenchyma caused by Candida species, poses 
a significant clinical challenge in immunocompromised 
pediatric patients. Although Candida species are 
common commensals of the gastrointestinal and 
genitourinary tracts, they can become opportunistic 
pathogens in hosts with impaired immune function. In 
immunocompromised children, such as those undergoing 
chemotherapy, receiving prolonged antibiotic therapy, 
or living with congenital immunodeficiencies, Candida 
can invade the urinary tract, leading to severe infections 
that range from candiduria to invasive renal disease. 
Candidal pyelonephritis, while uncommon, is an 
important clinical entity due to its potential to cause 
renal abscesses, obstructive uropathy, sepsis, and 
permanent renal impairment.

The pathophysiology of candidal pyelonephritis 
involves two principal mechanisms of renal 
involvement: ascending infection from colonization of 
the lower urinary tract and hematogenous dissemination 
in the setting of systemic candidemia. In the ascending 
pathway, Candida colonizes the urethra and bladder and 
ascends to infect the renal pelvis and parenchyma. This is 
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These fungal masses can obstruct urine flow and lead 
to hydronephrosis or caliectasis. In some cases, renal 
abscesses or cortical necrosis may be seen. While 
ultrasound is noninvasive and readily available, it may 
be supplemented by contrast-enhanced Computed 
Tomography (CT) or Magnetic Resonance Imaging 
(MRI) for better visualization of parenchymal changes, 
abscess formation, and obstruction. Imaging is also 
essential for monitoring treatment response.

Management of candidal pyelonephritis in 
immunocompromised children requires a 
multidisciplinary approach involving pediatric 
infectious disease specialists, nephrologists, and often 
urologists. Prompt initiation of antifungal therapy 
is essential. First-line treatment typically includes 
intravenous amphotericin B or an echinocandin such as 
caspofungin or micafungin, particularly in critically ill 
patients or those infected with azole-resistant strains. 
Amphotericin B deoxycholate remains effective 
against most Candida species but is associated with 
significant nephrotoxicity, which can be particularly 
concerning in children with already compromised renal 
function. Liposomal formulations offer similar efficacy 
with reduced renal toxicity and are often preferred in 
pediatric patients.

In cases of obstructive uropathy due to fungal balls, 
surgical or endoscopic intervention may be necessary 
to relieve obstruction and remove fungal debris. 
Percutaneous nephrostomy or ureteral stenting may 
be employed to drain the collecting system. Persistent 
or worsening obstruction can result in renal failure, 
and early urologic evaluation is critical. In rare cases, 
nephrectomy may be required if there is nonviable renal 
tissue or failure of medical and conservative surgical 
management. Concurrent management of underlying 
immunosuppression is also important, including 
adjustment of immunosuppressive medications, 
optimization of neutrophil counts, and nutritional 
support.

The prognosis of candidal pyelonephritis in 
immunocompromised children depends on early 
recognition and initiation of appropriate antifungal 

therapy. Delays in diagnosis can result in irreversible 
renal damage, systemic dissemination, and increased 
mortality. However, with prompt and aggressive 
treatment, many patients recover fully, although they 
may require long-term monitoring for renal sequelae. 
Prevention strategies such as minimizing unnecessary 
catheterization, rational use of antibiotics, and early 
detection of candiduria in high-risk patients play a 
critical role in reducing the incidence of candidal 
urinary tract infections.

Conclusion
Candidal pyelonephritis, while rare, should be considered 
in immunocompromised pediatric patients presenting 
with unexplained fever, urinary symptoms, or candiduria, 
particularly when unresponsive to antibiotics. Timely 
diagnosis through urine culture, imaging, and clinical 
suspicion, combined with effective antifungal therapy and 
supportive care, can significantly improve outcomes and 
prevent serious complications. Heightened awareness, 
multidisciplinary management, and preventative measures 
are essential in addressing this potentially life-threatening 
infection in vulnerable pediatric populations.

References

[1] McDonagh TA, Metra M, Adamo M, et al. 2023 
focused update of the 2021 ESC guidelines for the 
diagnosis and treatment of acute and chronic heart 
failure. Eur Heart J. 2023;44(37):3627-3639. 

[2] Thong KY, Yadagiri M, Barnes DJ, et al. Clinical 
risk factors predicting genital fungal infections with 
sodium-glucose cotransporter 2 inhibitor treatment: 
The ABCD nationwide dapagliflozin audit. Prim Care 
Diabetes. 2018;12(1):45-50. 

[3] Pappas PG, Kauffman CA, Andes DR, et al. Clinical 
practice guidelines for the management of candidiasis: 
2016 update by the infectious diseases society of 
America. Clin Infect Dis. 2016;62:e1-e50. 

[4] Tüz MA, Ecer DT, Atik TK, et al. Scrotal abscess caused 
by Candida glabrata in a patient with uncontrolled 
diabetes mellitus and chronic renal failure. Rev Inst 
Med Trop Sao Paulo. 2024;66:e71 

https://academic.oup.com/eurheartj/article/44/37/3627/7246292?login=false
https://academic.oup.com/eurheartj/article/44/37/3627/7246292?login=false
https://academic.oup.com/eurheartj/article/44/37/3627/7246292?login=false
https://academic.oup.com/eurheartj/article/44/37/3627/7246292?login=false
https://www.primary-care-diabetes.com/article/S1751-9918(17)30092-X/abstract
https://www.primary-care-diabetes.com/article/S1751-9918(17)30092-X/abstract
https://www.primary-care-diabetes.com/article/S1751-9918(17)30092-X/abstract
https://www.primary-care-diabetes.com/article/S1751-9918(17)30092-X/abstract
https://academic.oup.com/cid/article/62/4/e1/2462830?login=false
https://academic.oup.com/cid/article/62/4/e1/2462830?login=false
https://academic.oup.com/cid/article/62/4/e1/2462830?login=false
https://academic.oup.com/cid/article/62/4/e1/2462830?login=false
https://www.scielo.br/j/rimtsp/a/Md69sQBBfTr9qcyBpTH9SCz/?lang=en
https://www.scielo.br/j/rimtsp/a/Md69sQBBfTr9qcyBpTH9SCz/?lang=en
https://www.scielo.br/j/rimtsp/a/Md69sQBBfTr9qcyBpTH9SCz/?lang=en


488Mallery J. Pediatr Urol Case Rep. 2025; 12(1):486-488

[8] Cases-Corona C, Shabaka A, Gonzalez-Lopez A, 
et al. Fulminant emphysematous pyelonephritis 
byCandida glabrata in a kidney allograft. Nephron. 
2020;144(6):304-309 

[9] Lagrotteria D, Rotstein C, Lee CH. Treatment of 
Candiduria with micafungin: A case series. Can J Infect 
Dis Med Microbiol. 2007;18(2):149-150. 

[10] Cuervo G, Garcia-Vidal C, Puig-Asensio M, et al.  
Echinocandins compared to fluconazole for candidemia 
of a urinary tract source: a propensity score analysis. 
Clin Infect Dis. 2017;64:1374-1379. 

[5] Villegas KJ, Orhun N, Vera Garces S, et al. Unilateral 
renal fungus ball caused by Candida glabrata. Med 
Mycol Case Rep. 2024;44:100649. 

[6] Szymankiewicz M, Kamecki K, Jarzynka S, et 
al. Case report: Echinocandin-resistance Candida 
glabrata FKS mutants from patient following radical 
cystoprostatectomy due to muscle-invasive bladder 
cancer. Front Oncol. 2021;11:794235. 

[7] Nagata J, Kawasaki T, Iesato K, et al. A case of 
candidemia after long-term presence of urethral foreign 
bodies. IDCases. 2021;25:e01176. 

https://karger.com/nef/article-abstract/144/6/304/212005/Fulminant-Emphysematous-Pyelonephritis-by-Candida?redirectedFrom=fulltext
https://karger.com/nef/article-abstract/144/6/304/212005/Fulminant-Emphysematous-Pyelonephritis-by-Candida?redirectedFrom=fulltext
https://onlinelibrary.wiley.com/doi/10.1155/2007/768734
https://onlinelibrary.wiley.com/doi/10.1155/2007/768734
https://academic.oup.com/cid/article/64/10/1374/3055687?login=false
https://academic.oup.com/cid/article/64/10/1374/3055687?login=false
https://www.sciencedirect.com/science/article/pii/S221175392400023X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S221175392400023X?via%3Dihub
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.794235/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.794235/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.794235/full
https://www.frontiersin.org/journals/oncology/articles/10.3389/fonc.2021.794235/full
https://www.sciencedirect.com/science/article/pii/S2214250921001323?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214250921001323?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214250921001323?via%3Dihub

