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A B S T R A C T   

A 73-year-old man with a history of type 2 diabetes mellitus, nephrolithiasis, and recurrent urinary tract in-
fections caused by Candida glabrata was admitted to our hospital. Urosepsis was diagnosed and C. glabrata was 
isolated from urine and blood cultures. Computed tomography intravenous pyelography (CT-IVP) revealed 
bilateral filling defects caused by renal fungal balls. Treatment initially comprised intravenous anidulafungin 
coupled with continuous local anidulafungin irrigation via bilateral nephrostomy tubes, which was followed by 
high-dose oral fluconazole. This regimen successfully eradicated the C. glabrata in follow-up cultures.   

Introduction 

The incidence of urinary tract infections caused by Candida spp. is 
increasing as antibiotic and immunosuppressive use increases.1 Candida 
can enter the upper urinary tract from the bloodstream (antegrade) or by 
ascending from the lower urinary tract (retrograde), with renal fungal 
balls as a rare presentation. To date, reports have focused on infections 
of the bladder or a single ureter, Candida albicans as the causative 
pathogen, and treatment with fluconazole or amphotericin B irrigation 
via nephrostomy tubes. We present a case of sepsis and bilateral renal 
fungal balls caused by Candida glabrata, treated by irrigation with ani-
dulafungin (an echinocandin) via nephrostomy tubes. 

Case presentation 

The patient was a 73-year-old man with a history of type 2 diabetes 
mellitus, psoriasis, nephrolithiasis, and recurrent urinary tract infection 
caused by C. glabrata. Renal tract examination by cystoscopy and ul-
trasound had previously failed to reveal the underlying cause of his 
candiduria. At least six courses of oral fluconazole (doses of 200–400 
mg/day for 10–28 days) had failed to achieve cure. 

He presented to our emergency room with fever, reduced dietary 
intake and dysuria one month after his last course of fluconazole. Lab-
oratory findings showed elevated inflammatory markers (leukocyte 
count, 13.1 × 109/L; C-reactive protein, 141 mg/L) and acute-on- 

chronic renal impairment (estimated glomerular filtration rate 
[eGFR], 24 mL/min/1.73m2). Diagnostic testing for SARS-CoV-2 was 
negative and ultrasound revealed left-sided hydronephrosis. 

Based on previous urine cultures growing C. glabrata, intravenous 
treatment was started with meropenem and anidulafungin, and we 
placed a transurethral catheter on the day of admission. His fever sub-
sided the day after starting intravenous treatment, and given that blood 
and urine cultures subsequently confirmed C. glabrata in isolation, 
meropenem was discontinued. CT-IVP showed bilateral hydronephrosis 
with filling defects in the renal pelvises and calices caused by renal 
fungal balls (Fig. 1-A). Renography confirmed that drainage was 
impaired on both sides, so we placed bilateral percutaneous nephros-
tomies 7 days after hospital admission. Because of a national shortage of 
amphotericin B due to SARS-CoV-2 at the time of treatment, we opted to 
treat by continuous irrigation with anidulafungin via both nephrostomy 
tubes at a dosage of 5 mg/L (500 mL/24h/tube). During hospitalization, 
the patient’s renal function gradually improved (eGFR 63 mL/min/ 
1.73m2). Although a CT-IVP (contrast via nephrostomy) performed after 
1 week of anidulafungin irrigation showed improvement, the fungal 
balls had not completely dissolved, so the anidulafungin irrigation and 
intravenous therapy were continued (Fig. 1-B). 

A transurethral resection of the prostate was performed 12 days after 
starting the irrigation because of persistent lower urinary tract symp-
toms, obstructive flow and ureteral obstruction due to bladder wall 
hypertrophy. Prior to surgery, the patient received prophylactic 
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cefazolin (1 g, single dose). We discontinued anidulafungin on post-
operative day 2, but the patient developed a fever the following day, for 
which we started intravenous ceftriaxone. However, blood and urine 
cultures again showed C. glabrata, so the intravenous ceftriaxone was 
stopped and intravenous anidulafungin was started. The surgical pa-
thology report showed benign prostatic hyperplasia with no signs of 
yeast infection. 

Another CT-IVP, performed 14 days after starting the irrigation 
therapy, showed no further evidence of either the fungal balls or the 
ureteric obstructions. Therefore, we stopped the irrigation, removed the 
nephrostomy tubes and transurethral catheter, and stopped intravenous 
anidulafungin. The patient was discharged on high-dose oral flucona-
zole (800 mg/day). A follow-up CT–IVP 2 weeks later confirmed that the 
fungal balls had not recurred (Fig. 1-C). Six weeks after discharge the 
patient was re-admitted with malaise and elevated liver enzymes, which 
we diagnosed as a side effect of the fluconazole. Given that urine and 
blood cultures showed no signs of candidiasis, we discontinued the 
fluconazole and arranged follow-up CT-IVP 8 weeks after the previous 
scan, and this showed no recurrence (Fig. 1-D). 

Discussion 

Candiduria is a common problem that is only rarely complicated by 
the formation of renal fungal balls. Moreover, when candidemia is 
present, the mortality rate can reach 47% irrespective of this pathology.2 

Renal fungal balls are typically formed when C. albicans causes an 
invasive infection and forms (pseudo)hyphae that cluster, and if suffi-
ciently large, can lead to urinary obstruction and hydronephrosis.3 
Although C. glabrata cannot produce (pseudo)hyphae, it is capable of 
causing renal abscesses and fungal balls.3 

C. albicans previously accounted for 70%–80% of all isolates from 
candida-infected patients. More recently, non-albicans species like 
C. glabrata and C. tropicalis have started to emerge. The widespread and 

increased use of immunosuppressives and broad-spectrum antimycotics 
are thought to play a part in this mycological shift.1 Infections of the 
urinary tract caused by C. albicans tend to be relatively easy to treat 
because of susceptibility to fluconazole, which can achieve high urinary 
concentrations. By contrast, species such as C. glabrata, which develop 
resistance to fluconazole, can be more difficult to treat.1,4 

In cases of fluconazole-resistant C. glabrata, the Infectious Diseases 
Society of America recommends amphotericin B. However, when renal 
fungal balls are present, the guideline further recommends surgical 
removal or irrigation with amphotericin B via nephrostomy tubes. The 
guideline does not recommend treatment with systemic echinocandins 
(i.e. anidulafungin) because of poor urinary excretion (<1%).2 Anidu-
lafungin (Ecalta®) is available in the European Union and 63 other 
countries (Table 1). 

Previous case reports have indicated that successful treatment can be 
achieved with guidewire fragmentation, surgical removal, intravenous 
fluconazole plus saline irrigation, and fluconazole and amphotericin B 
irrigation. We did not find any case reports of successful irrigation with 
an echinocandin, this is probably due to the known efficacy and cost- 
effectiveness of amphotericin B.4,5 

Finally, risk factors for candiduria include diabetes mellitus, urinary 
tract abnormality or obstruction, prolonged antibiotic therapy, and 
renal failure.1,4 Our patient was predisposed to candiduria by his history 
of diabetes mellitus and urinary obstruction. 

Conclusion 

Renal fungal balls are a rare entity, especially those caused by 
C. glabrata. Current management strategies consist of therapy with 
intravenous antifungals plus irrigation via nephrostomy tubes. In the 
present case, we found that irrigation with anidulafungin may be a good 
alternative to fluconazole or amphotericin B, particularly where those 
may be contraindicated or unsuitable. 

Fig. 1. Follow-up of CT-IVP throughout treatment course showing gradual decrease of renal fungal balls. A: Upon presentation showing bilateral hydronephrosis 
with filling defects in renal pelvises and calices. B: One week after starting anidulafungin irrigation showing improvement but some fungal balls remaining. C: Four 
weeks after initial irrigation treatment no fungal balls were remaining. D: Eight weeks after last CT-IVP no recurrence was seen. 
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Table 1 
List of countries were Anidulafungin (Ecalta®) is available.  

Argentina El Salvador United Kingdom 

Australia European Union Oman 
Azerbaijan Philippines Panama 
Bahama’s Ghana Paraguay 
Bahrain Guatemala Peru 
Bangladesh Honduras Qatar 
Barbados Hong Kong Russia 
Belarus India Saudi-Arabia 
Bermuda Indonesia Serbia 
Bolivia Israel Singapore 
Bosnia and Herzegovina Jamaica South Africa 
Brasil Jordan Sri Lanka 
Brunei Darussalam Kazakhstan Swiss 
Canada Kuwait Thailand 
Cayman Islands Korea Trinidad and Tobago 
Chili Lebanon Tunisia 
Colombia Macau Turkey 
Costa Rica Malaysia Venezuela 
Curacao Mexico United Arab Emirates 
Dominican Republic Nicaragua United States of America 
Ecuador Norway  
Egypt Ukraine   
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