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Abstract 
Candida-associated renal papillary necrosis is rare. The few cases described previously 
were secondary to candidemia, especially in immunocompromised hosts. We describe 
two patients who presented with hydroureteronephrosis and were diagnosed with 
candida-associated renal papillary necrosis. Both patients had a history of severe 
COVID-19 infection within the past year and had been treated with 
immunosuppressants. Both patients underwent double J stenting and anti-fungal 
treatment with fluconazole. One patient recovered completely, while the other patient 
who had chronic kidney disease stage 4 at diagnosis progressed to dialysis-dependent 
renal failure later following an episode of bacterial sepsis. The incidence of 
candida-associated renal papillary necrosis may reflect the immunomodulatory effects 
of COVID-19, immunosuppressants, or a combination of both. 

background 

Renal papillary necrosis is thought to be due to ischemic 
damage to the medullary region of the kidney.1 This can 
lead to papillary tissue damage and subsequent sloughing 
of the dead tissue into the urine, obstructing the col-
lecting system (pelvicalyceal system) and resulting in hy-
droureteronephrosis. The sloughed-off renal papilla is 
passed as large flaky tissue in urine. Papillary necrosis has 
been described in analgesic nephropathy, urinary tract in-
fection, sickle cell disease, uncontrolled diabetes mellitus, 
calyceal arteritis, and necrotizing angiitis.2 Candida-as-
sociated renal papillary necrosis is very rarely reported 
in the literature. Growth of Candida in urine culture 
in a patient with diabetes mellitus is often neglected as 
it is thought to reflect contamination. We describe two 
patients who presented with hydroureteronephrosis and 
were diagnosed with candida associated renal papillary 
necrosis following severe COVID-19 infection (Figure 
1). 

case 1 

A 50-year-old man with a history of long-standing dia-
betes mellitus presented to the hospital with abdominal 
pain and dyspnea. Eight months prior to his current ad-
mission, he had been treated for severe COVID-19 pneu-
monia and pulmonary embolism with corticosteroids, 
tocilizumab, and systemic anticoagulants. The cumula-
tive doses used during the treatment of COVID-19 were 

Figure 1. Timeline of development of infection in both patients 
DM – Diabetes Mellitus HTN – Hypertension CAD – Coronary Artery disease 
HUN – Hydroureteronephrosis HD - Hemodialysis 

400 mg of methylprednisolone and 400 mg of 
tocilizumab. Serum creatinine level was noted to be 
1.4mg/dl (normal range 0.5-1.4 mg/dl) two months prior 
to admission. Before the diagnosis of SARS-CoV-2 in-
fection, there was no history of renal dysfunction, 
nephrolithiasis, or urinary tract infection. At admission, 
serum creatinine was 4.4mg/dl, and sonography of the 
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Figure 2. Flaky tissue in urine specimen 

abdomen and pelvis showed right hydroureteronephrosis 
with no evidence of nephrolithiasis. The patient passed 
milky urine with large amounts of flaky tissue (Figure 
2), which was confirmed to be necrotic renal papilla by 
histopathology (Figure 3). Potassium hydroxide (KOH) 
stain showed the presence of fungal elements in the 
necrotic renal papillary tissue, and culture grew Candida 
tropicalis. Previous urine cultures had grown multiple or-
ganisms, including E. coli and Klebsiella, at various times 
during the previous eight months. The patient under-
went DJ ureteral stenting and was treated with flucona-
zole according to susceptibility testing. His renal func-
tion improved, and papillary tissue stopped appearing in 
the urine. Subsequently, urine culture also grew My-
cobacterium tuberculosis. At present, the patient is on 
anti-tuberculous therapy (ATT) and fluconazole with a 
serum creatinine of 1.8mg/dl. Urine culture showed per-
sistence of fluconazole-susceptible Candida tropicalis for 
eight months, and fluconazole 400mg daily was contin-
ued for eight months, after which creatinine stabilized 
and urine culture became sterile. 

case 2 

A 55-year-old-man with diabetic kidney disease, chronic 
kidney disease (CKD stage 4), retinopathy, and coronary 
artery disease with a baseline serum creatinine level of 4.4 
mg/dl, estimated glomerular filtration rate (GFR) 16ml/
min, was admitted with severe COVID-19 pneumonia. 
He had hypoxia, for which he was administered intra-
venous (IV) methylprednisolone 40mg twice daily. As the 
serum creatinine increased to 8 mg/dl with oliguria, he 

Figure 3. Tissue obtained from urine showing Papillary necrosis 
with Candida 

was initiated on hemodialysis. He improved clinically, 
and immunomodulators were reduced. After seven days, 
IV steroids were converted to oral deflazacort 6mg thrice a 
day, tapered every five days. Ten days later, he started pass-
ing fleshy tissue in urine and developed acute urinary re-
tention requiring Foley catheter insertion. Tissue passed 
in urine showed papillary necrosis with Candida on 
histopathological examination. Urine culture grew Can-
dida parapsilosis (Figures 4, 5). He was started on in-
travenous followed by oral fluconazole based on antimi-
crobial susceptibilities. Serum creatinine levels improved 
from 6.7mg/dl to 5.4mg/dl. Ultrasonography did not 
show calyceal obstruction at the time. The patient was 
given two weeks of fluconazole, after which he did not 
have a recurrence of the symptoms, and further urine 
cultures remained sterile. One month later, he developed 
multidrug-resistant (MDR) Klebsiella infection and sep-
tic shock with acute kidney injury. He recovered and was 
continued on maintenance hemodialysis. 

discussion 

With the coming of COVID -19 pandemic, invasive fun-
gal infections (IFI) have become more common than in 
the past.3 Invasive candidiasis, comprised of candidemia 
and deep-seated tissue candidiasis, is the most common 
fungal illness among hospitalized patients in the devel-
oped world.4 Candiduria, by itself, is widespread in hos-
pitalized patients, especially those with predisposing fac-
tors, including diabetes mellitus, indwelling urinary 
catheters, and exposure to antimicrobials.5 Most patients 
with candiduria may be asymptomatic and likely reflect 
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Figure 4. Growth of Candida parapsilosis in sabouraud dextrose 
agar, Colonies are cream colored, smooth and yeast like in 
appearance. It has grown rapidly within 24 hours both at 37”C and at 
room temperature 

Figure 5. Candida parapsilosis gram staining shows gram positive 
budding yeast cells 2-4micrometer in size, large ovoid or spherical in 
shape visible under oil immersion microscope 

colonization rather than infection. Such patients may 
benefit from removing the predisposing factors like 
catheters or correcting an underlying immunosuppressed 
state. Renal involvement from candida can be either sec-
ondary to ascending infection from the lower urinary 

tract or seeding due to candidemia. Asymptomatic can-
diduria does not warrant treatment except in the presence 
of severe neutropenia or in case a urological manipulation 
is being planned. Symptomatic candiduria should be 
treated.6 Development of fungal balls may require surgi-
cal removal. 

Renal papillary necrosis is characterized by coagulative 
necrosis of the renal papilla and the background 
medullary pyramids.2 It was first described by Friedrich 
in 1877, although the autopsy in 1827 of the Austrian 
composer Ludwig Van Beethoven contained a similar 
pathological description that has been attributed to long-
term analgesic use.7,8 The necrotic foci may get infected 
and can be expelled as sloughed papillla in urine. Necrotic 
papilla can cause tubular obstruction, which, when bilat-
eral, can lead to renal failure. Infected papillary necrosis 
may be fatal.2 Candida-associated renal papillary necrosis 
was first described in 1981.9 The primary reported asso-
ciation was immunosuppression due to drugs or extreme 
prematurity in infants. These cases were from autopsy 
findings, with no case being diagnosed antemortem, 
probably because imaging at that time was not as devel-
oped and freely available as it is today. There are only a 
few described cases of candidal papillary necrosis.10 In 
an isolated case reported in 2003, a patient was described 
with bilateral ureteral obstruction due to candidal fungal 
balls and improved with prolonged treatment with flu-
conazole and ureteroscopic removal of the necrotic tis-
sue.11 The risk factors for fungal infection were diabetes 
mellitus and neurogenic bladder. Candidal papillary 
necrosis has also been reported in renal allograft.12 

COVID-19 infection causes immune dysregulation, 
possibly due to interference with proinflammatory mark-
ers, interferon, cytokine levels, and altered function of 
cells of innate immunity.13 The presence of COVID-19 
infection itself may lead to an immunocompromised 
state. Treatment of severe COVID-19 infection and the 
associated cytokine storm involves the use of immuno-
suppressants such as corticosteroids, Interleukin-6 recep-
tor inhibitor tocilizumab, and Janus kinase inhibitors 
such as tofacitinib and baricitinib, as per current guide-
lines. SARS-CoV-2 infection, as well as the use of corti-
costeroids, can also worsen the glycemic status of those 
with diabetes mellitus. An increase in COVID-19-asso-
ciated invasive fungal infections has been observed, of 
which the most common infections are invasive candidi-
asis, COVID-19-associated pulmonary aspergillosis 
(CAPA), and COVID-19-associated mucormycosis 
(CAM).14 Among Candida infections, it has also been 
noted that the incidence of Candida auris, which is flu-
conazole-resistant, has increased. 

In conclusion, the incidence of invasive fungal infec-
tions is increasing in the COVID-19 era. Fungal urinary 
tract infections, if recognized early, are a treatable and re-
versible cause of acute kidney injury. Clinicians should 
be aware of fungal urinary tract infection complications 
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in patients with underlying immunocompromised states, 
mainly when bacterial urine culture is sterile or shows 
multiple organisms. Passage of a fleshy mass in urine may 
indicate renal papillary necrosis. History of SARS-CoV-2 
infection and use of immunomodulators like corticos-
teroids, tocilizumab, and JAK inhibitors should prompt 
clinicians to consider Candida-related renal papillary 
necrosis. 

Author Contributions 

All authors have reviewed the final manuscript prior to 
submission. All the authors have contributed signifi-
cantly to the manuscript, per the International Commit-
tee of Medical Journal Editors criteria of authorship. 

Disclosures/Conflicts of interest 

The Authors declare no conflict of interest 

Corresponding Author 

Dr. Aravind Reghukumar 
Head of department, Dept of Infectious Diseases 
Government Medical College Hospital 
Thiruvananthapuram 
Email: draravind13@gmail.com 

• Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or in-
terpretation of data for the work; AND 

• Drafting the work or revising it critically for impor-
tant intellectual content; AND 

• Final approval of the version to be published; AND 
• Agreement to be accountable for all aspects of the 

work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appro-
priately investigated and resolved. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 Inter-
national License (CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/
by-nc/4.0 and legal code at https://creativecommons.org/licenses/by-nc/4.0/legalcode for more informa-
tion. 

Candida-Associated Renal Papillary Necrosis Following Severe COVID-19 Infection

Journal of Brown Hospital Medicine 4

mailto:draravind13@gmail.com


references 

1. Brownlee M, Boulton AJM, et al. In: Williams Textbook of 
Endocrinology. Thirteenth. ; 2016. 

2. Geller SA, de Campos FPF. Renal papillary necrosis. Autops 
Case Rep. 2013;3(4):69-71. doi:10.4322/acr.2013.042 

3. Chapman B, Slavin M, Marriott D, et al. Changing 
epidemiology of candidaemia in Australia. J Antimicrob 
Chemother. 2017;72(4):1103-1108. doi:10.1093/jac/dkw422 

4. Campion EW, Kullberg BJ, Arendrup MC. Invasive 
Candidiasis. N Engl J Med. 2015;373:1445-1456. 

5. Sobel JD, Fisher JF, Kauffman CA, Newman CA. Candida 
urinary tract infections--epidemiology. Clin Infect Dis. 
2011;52(suppl_6):S433-S436. doi:10.1093/cid/cir109 

6. Pappas PG, Kauffman CA, Andes DR, et al. Clinical 
Practice Guideline for the Management of Candidiasis: 2016 
Update by the Infectious Diseases Society of America. Clinical 
Infectious Diseases. 2016;62(4):e1-e50. doi:10.1093/cid/civ933 

7. Friedreich N. Über Necrose der Nierenpapillen bei 
Hydronephrose. Virchows Arch Pathol Anat. 
1877;69(2):308-312. doi:10.1007/bf02326121 

8. Schwarz A. Beethoven’s renal disease based on his autopsy: a 
case of papillary necrosis. Am J Kidney Dis. 
1993;21(6):643-652. doi:10.1016/s0272-6386(12)80038-2 

9. Tomashefski JFJr, Abramowsky CR. Candida-associated 
renal papillary necrosis. Am J Clin Pathol. 1981;75(2):190-194. 
doi:10.1093/ajcp/75.2.190 

10. Chiew YF. Candidal renal papillary necrosis: report of a 
case and review. Singapore Med J. 1996;37(1):119-121. 

11. Thanka J, Kuruvilla S, Abraham G, et al. Bilateral renal 
papillary necrosis due to Candida infection in a diabetic patient 
presenting as anuria. J Assoc Physicians India. 
2003;51:919-920. 

12. Knepshield JH, Feller HA, Leb DE. Papillary necrosis due 
to Candida albicans in a renal allograft. Arch Intern Med. 
1968;122(5):441-444. doi:10.1001/archinte.122.5.441 

13. Pemán J, Ruiz-Gaitán A, García-Vidal C, et al. Fungal co-
infection in COVID-19 patients: should we be concerned? Rev 
Iberoam Micol. 2020;37(2):41-46. doi:10.1016/j.riam.2020.0
7.001 

14. Hoenigl M, Seidel D, Sprute R, et al. 
COVID-19-associated fungal infections. Nat Microbiol. 
2022;7(8):1127-1140. doi:10.1038/s41564-022-01172-2 

Candida-Associated Renal Papillary Necrosis Following Severe COVID-19 Infection

Journal of Brown Hospital Medicine 5

https://doi.org/10.4322/acr.2013.042
https://doi.org/10.1093/jac/dkw422
https://doi.org/10.1093/cid/cir109
https://doi.org/10.1093/cid/civ933
https://doi.org/10.1007/bf02326121
https://doi.org/10.1016/s0272-6386(12)80038-2
https://doi.org/10.1093/ajcp/75.2.190
https://doi.org/10.1001/archinte.122.5.441
https://doi.org/10.1016/j.riam.2020.07.001
https://doi.org/10.1016/j.riam.2020.07.001
https://doi.org/10.1038/s41564-022-01172-2

	Candida-Associated Renal Papillary Necrosis Following Severe COVID-19 Infection
	Article Information
	Abstract
	Background
	Case 1
	Case 2
	Discussion
	Author Contributions
	Disclosures/Conflicts of interest
	Corresponding Author

	References

