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Manuscript 

Renal fungus ball, which is defined as a macroscopic aggregation of necrotic debris and mycelia 

filling renal pelvis, is a rare and difficult-to-treat complication of candiduria [1]. Only few cases have 

been reported in literature, and most of these were due to Candida albicans, usually susceptible to 

azoles [2,3]. For Candida species resistant to azoles, medical treatment may be challenging, as 

echinocandins exhibit poor excretion into urine. Liposomal amphotericin B penetration in the renal 
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parenchyma is lower than amphotericin B deoxycholate formulation [4]. Additionally, the presence of 

biofilm can limit antifungal diffusion. Surgical treatment may be the last resort, although this option 

may not be feasible in all patients due to severe comorbidities or frailty. Here, we present a case of 

massive Nakaseomyces glabrata (formerly Candida glabrata) renal fungus balls in an elderly patient 

with contra-indication for surgery, who was successfully treated by amphotericin B deoxycholate 

instillations through nephrostomy catheter in combination with intravenous amphotericin B 

deoxycholate and oral 5-fluorocytosine. 

An 84-year-old man with a medical history of diabetes mellitus and prostatic adenocarcinoma treated 

by hormonal therapy and radiotherapy, was admitted for acute renal failure. Eight weeks before 

admission, he was successfully treated for symptomatic Klebsiella oxytoca urinary tract infection 

(UTI) with ceftriaxone, then for C. albicans candiduria with fluconazole. On admission, patient was 

afebrile, with bilateral flank pain, and vesical globe (volume estimated at 800 cc on bladder scan). 

Urethral catheterization failed, and supra-pubic catheter was inserted. Urine cultures grew N. glabrata 

(106 CFU/mL), resistant to fluconazole (Minimal Inhibitory Concentration, MIC >256 mg/L using E-

test gradient strips, bioMérieux, Marcy-l’Étoile, France) and voriconazole (MIC 6 mg/L), but 

susceptible to amphotericin B (MIC 0.5 mg/l) and micafungin (MIC 0.016 mg/L). Abdominal CT scan 

showed filling defects on nephrogram phase in both pyelic kidneys, suggestive of renal fungus balls 

(Figure 1A). The patient was deemed not eligible for nephrolithotomy surgery given his underlying 

comorbidities, and previous radiotherapy, with high risk of post-operative complications. Endoscopic 

resection was attempted but failed as the pyelocaliceal cavities could not be catheterized. The patient 

was treated with local instillations through bilateral nephrostomy catheters of amphotericin B 

deoxycholate (50 mg diluted in 500 mL of sterile water), overnight for 6 weeks, in combination with 

2-week course of intravenous amphotericin B deoxycholate (0.3 mg/kg/day) and oral 5-fluorocytosine 

(100 mg/kg/day after the rapid resolution of renal failure). Serious adverse events occurred during the 

first month, including i) methicillin-susceptible Staphylococcus aureus bacteremia secondary to left-

sided pyelonephritis at day-14, successfully treated by two-week course of intravenous cloxacillin; ii) 

extended spectrum beta-lactamase producing Enterobacter cloacae bacteremia at day-27 with left-
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sided pyelonephritis treated by two-week course of intravenous meropenem. The patient initially 

reported local pain at instillation site during amphotericin B instillations that could be controlled with 

reduced infusion flow (ie, 500 mL overnight, during 12 h), and opiates. Renal failure rapidly resolved 

following nephrostomy, and no biological adverse event related to amphotericin B deoxycholate or 5-

fluorocytosine was observed. 

A CT scan performed after 1-month of amphotericin B deoxycholate instillations showed a complete 

resorption of fungus ball on the left side, while a residual minimal defect of 10 mm in the inferior right 

calyx led to pursue amphotericin B deoxycholate instillations through the right nephrostomy until day-

42. A CT scan performed 6-week after discontinuation of amphotericin B deoxycholate instillations 

found a 5 mm minimal defect in the medium calyx on the right side on nephrogram phase (Figure 1B). 

The supra-pubic catheter and both nephrostomy tubes could be explanted. The patient had no 

symptoms of relapse, and iterative urinalysis yielded negative bacterial and fungal cultures at 3-month 

and 6-month follow-up.   

We report the successful use of 6-week course of amphotericin B instillations, combined with 

intravenous amphotericin B deoxycholate and oral 5-fluorocytosine during the first 2 weeks, as a 

salvage treatment for N. glabrata renal bilateral massive fungus ball in an elderly patient with 

contraindications for surgery and failure of per-endoscopic procedures. To our knowledge, this is the 

third report of N. glabrata renal fungus balls cured by medical treatment alone [5]. Despite the 

occurrence of serious adverse events (severe pain during first instillations, then 2 episodes of 

bloodstream infections related to bacterial pyelonephritis), the final outcome was satisfactory as the 

patient was cured, with no sequel. This observation advocates for the use of amphotericin B 

instillations as salvage treatment of azole-resistant fungus balls.  

 Fungal ball is an emerging disease due to the increasing prevalence of main risk factors, ie old age, 

diabetes mellitus, and broad-spectrum antibiotic use [6]. C. albicans is the main yeast responsible for 

renal fungus ball, with only four cases of successfully treated and reported cases of renal fungus balls 

caused by N. glabrata thus far. Doemeny et al combined local instillations with amphotericin B 

deoxycholate and percutaneous extraction [7]. Berlanga et al combined intravenous amphotericin B 

                  



 5 

deoxycholate, amphotericin B deoxycholate instillations, and endoscopic removal [8]. Rohloff et al 

combined amphotericin B deoxycholate instillations, intravenous micafungin, and fluconazole [5]. 

Viswambaram et al used amphotericin B deoxycholate instillations, intravenous liposomal 

amphotericin, and oral 5-fluorocytosine [9]. 

Besides surgery, there is no strong recommendation for fungus balls due to azole-resistant species, 

such as Nakaseomyces glabrata. The Infectious Diseases Society of America (IDSA) recommends 

intravenous amphotericin B deoxycholate (0.3-0.6 mg/kg daily for 7 days,) with or without oral 5-

fluorocytosine (25 mg/kg 4 times daily) and suggests that amphotericin B deoxycholate irrigation 

through nephrostomy tube (25-50 mg/L in 200-500mL sterile water) may be useful [4].  

Nephrostomy catheters are associated with serious adverse events, including UTI and sepsis, with a 

cumulative incidence estimated at 6% and 5%, respectively [10]. In addition, instillations through 

nephrostomy catheter usually led to extended hospital stay, as they are difficult to manage as 

outpatients. Although prolonged use of intravenous amphotericin B deoxycholate is associated with a 

high-risk of nephrotoxicity, this was not the case in our patient, despite daily instillations of 

amphotericin B deoxycholate during, respectively, 30 days and 42 days for the left and the right 

kidney. This is especially remarkable given that our patient was just recovering from obstructive acute 

renal failure. 

In conclusion, this case report supports the use of amphotericin B deoxycholate instillation through 

nephrostomy catheter as salvage treatment of massive renal fungus balls due to azole-resistant 

Candida species, especially when surgery and endoscopic procedures cannot be performed. 
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Figure Legends 

 

Figure 1. Computed tomography urography coronal sections revealing massive renal fungus 

balls. 

A. Initial CT scan with filling defects in both pyelic kidneys (black arrows); B. CT scan 6 weeks 

after the end of treatment showing on the right kidney a 5 mm minimal defect in the medium 

calyx and on the left kidney some small defects in renal cavities. 
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