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1  | C A SE REPORT

A 49‐year‐old man with severe ischemic myocardiopathy and chronic 
glomerulonephritis underwent ABO‐incompatible kidney transplan‐
tation from a living donor after 20 years of dialysis. He received rit‐
uximab (375 mg/m2), 5 double filtration plasmapheresis sessions, and 
thymoglobulin (1.25 mg/kg) as initial immunosuppressive treatment, 
followed by a traditional regimen comprising tacrolimus, mycopheno‐
lic acid, and steroids. The surgery was performed under anti‐aggrega‐
tion treatment because of the ischemic myocardiopathy and heparin 
due to his history of pulmonary embolism. The urologist performed a 
uretero‐ureteral anastomosis. The post‐operative period was marked 
by several complications:

1. Graft function was delayed. At day 10 post‐transplantation, 
while the creatinine level was 180 µmol/L, the patient ex‐
perimented abdominal pain, revealing perirenal collection on 
tomodensitometry. Diagnosis of urinoma was established and 

required urine derivation. After several nephrostomy placements, 
urine output was maintained and the creatinine level dropped 
from 300 to 90 µmol/L.

2. At day 33 post‐transplantation, the patient presented epilepsy 
with generalized tonic‐clonic seizures leading to orotracheal 
intubation. Electroencephalogram, cerebral MRI, and lumbar 
puncture did not reveal any abnormalities. No etiology was 
clearly identified and patient rapidly recovered (extubation 
at day 38 post‐transplantation). A second MRI yielded normal 
results.

3. At day 44 post‐transplantation, the patient presented fever, a 
productive, bloody cough, and left auscultatory inspiratory crack‐
les. Chest CT scan revealed left‐sided pneumonia. A tracheal 
aspirate culture finally detected the presence of Aspergillus fu-
migatus. Antibacterial treatment, initially relying on Tazobactam‐
piperacillin, was then supplemented by liposomal amphotericin 
B (3 mg/kg) at day 44 post‐transplantation. The response to 
treatment was partial: The patient did not require oxygen, and 
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Abstract
A 49‐year‐old man underwent ABO‐incompatible kidney transplantation with a liv‐
ing donor. At day 33 post‐transplantation, he presented with undiagnosed epilepsy 
with generalized tonic‐clonic seizures. At day 44 post‐transplantation, he developed 
left‐sided pneumonia attributed to Aspergillus fumigatus and treatment with lipo‐
somal amphotericin B was initiated. At day 51 post‐transplantation, necrotic skin 
lesions appeared. DNA sequencing in a fresh cutaneous biopsy finally identified 
Cunninghamella	Spp.,	a	member	of	the	order	Mucorales.	Unfortunately,	the	necrotic	
lesions spread, and the patient died at day 60 post‐transplantation. This case report 
highlights the infectious risk related to ABO‐incompatible kidney transplantation and 
suggests a requirement for rapid identification of every skin lesion, even in the early 
phases of immunosuppression.
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some images improved on control scans performed on day 49 
post‐transplantation.

4. At day 46 post‐transplantation, a coronarography was performed 
due to suspicion of myocardial ischemia, but only revealed 
atheroma.

5. At day 51 post‐transplantation, necrotic skin lesions appeared 
(Figure	1).	Skin	biopsy	showed	epidermal	necrosis	and	abun‐
dant dermal inflammatory infiltrate associated with fibrinoid 
necrosis of the vessel walls (Figure 2). Fungal organisms were 
detected using Grocott's methenamine silver staining (Figure 
3). Microscopic examination using calcofluor white staining 
revealed fungal hyphae suggestive of mucormycosis, but the 
culture	 on	 Sabouraud	 agar	 medium	 remained	 sterile.	 Skin	
biopsy and serum samples examined using a combination of 
three	 quantitative	 PCR	 assays	 targeting	Rhizomucor, Mucor/
Rhizopus, and Lichtheimia genera1 were negative. Direct se‐
quencing of the D1/D2 domain of rDNA,2 using an ABI 3130 
XL apparatus (Applied Biosystem), was performed on the fresh 
skin biopsy and the serum. Two identical sequences of 419 bp 
were	 obtained	 on	 both	 samples	 and	 compared	 to	 the	 CBS	
database (http://www.weste rdijk insti tute.nl/Colle ction s/

Biolo	MICSS	equen	ces.aspx).	Cunninghamella	 Spp.	was	 finally	
identified. Nevertheless, it was not possible to distinguish 
between Cunninghamella bertholletiae and Cunninghamella 
elegans (100% overlap and similarity with best‐match se‐
quences	 of	 the	 two	 species—accession	 number	 CBS	 779.68	
and	 CBS	 178.36).	 Treatment	with	 liposomal	 amphotericin	 B	

F I G U R E  1   macroscopic view of the 
necrotic lesions

F I G U R E  2  Skin	biopsy,	×20	magnification,	hematoxylin‐eosin	
staining. Arrows indicate fibrinoid necrosis of the vessel walls

http://www.westerdijkinstitute.nl/Collections/BioloMICSSequences.aspx
http://www.westerdijkinstitute.nl/Collections/BioloMICSSequences.aspx
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was increased to 10 mg/kg at day 54 post‐transplantation, 
and local skincare was performed. Unfortunately, there was 
no response to treatment: necrotic lesions rapidly spread, and 
the patient died at day 60 post‐transplantation. No autopsy 
was performed.

2  | DISCUSSION

To our knowledge, this is the first report of cutaneous infection 
with Cunninghamella	Spp.	in	an	ABO‐incompatible	kidney	transplant	
recipient.

Mucormycosis are emerging infections occurring mostly in pa‐
tients treated for hematological malignancies but also in patients un‐
dergoing solid organ transplantation. In France, the overall incidence 
of invasive fungal infections was 5.9/100 000 cases/year between 
2001 and 2010. Mucormycosis represented 1.5% of invasive fungal 
infections.3	Whereas	in	the	United	States,	the	average	annual	per‐
cent increase was about 5.2% between 2000 and 2013,4 in France, 
incidence increased by 7.8%3 during the same period. Very high mor‐
tality is generally associated with these invasive fungal infections. 
Cunninghamella	Spp.	are	ubiquitous	fungi	found	in	the	environment	
(soil, sewage, air, water, and vegetation),5 and inhalation is the pri‐
mary means of contamination. Cunninghamella	Spp.	accounts	for	7%	
of reported cases of mucormycosis.6

This species is isolated primarily in patients with pulmonary or 
disseminated disease,7 which is why cutaneous manifestations are 
unusual. In our case, the most common alternative hypotheses were 
suspected initially: catastrophic cholesterol crystal embolism follow‐
ing coronarography, calciphylaxis due to a long history of dialysis, 
or heparin‐related cutaneous necrosis. Direct identification of the 
pathogen on the cutaneous biopsy allowed this difficult diagnosis to 
be established. Although diagnosis of mucormycosis is increasingly 
effective	 because	 of	 the	 development	 of	 specific	 PCRs,8 specific 
diagnosis of Cunninghamella infection remains difficult because the 
combination	of	qPCR	targeting	18S	rDNA,1 widely used to diagnose 
mucormycosis in France, does not detect this species.

One should remember that kidney transplant patients are 
the most likely to develop Cunninghamella infection among solid 
organ transplant patients.5 A table summarizing previous reported 
infections with Cunninghamella Spp	 is	available	 (Table	1).	The	 in‐
fectious risk inherent to transplantation procedure should not be 
underestimated and Mucorales infections should always be con‐
sidered, even in the early post‐surgery phase. In our case, onset of 
infection appeared early after transplantation (51 days), consistent 
with previously reported cases (between 17 days and 12 months).5 
Our patient exhibited neither diabetes mellitus nor neutropenia, 
which are classical risk factors for mucormycosis. This raises the 
question of the cumulative immunosuppression related to a long 
history of dialysis and an intensive ABO desensitization protocol, 
despite the patient's young age.

This case report underlines the urgency of initiating treatment 
as soon as possible.9 Optimal treatment for mucormycosis includes 
prompt antifungal therapy, surgical debridement, and a decrease 
in risk factors such as neutropenia or immunosuppressive agents. 
High doses of liposomal amphotericin B (5‐10 mg/kg/d) are recom‐
mended	as	first‐line	treatment.	Posaconazole	is	used	as	alternative	
or salvage therapy line.10,11 Isavuconazole, a second‐generation 
triazole, is now approved for treatment of mucormycosis when 
amphotericin is inappropriate. Although the mechanism remains 
unclear, administration of high‐dose liposomal amphotericin B 
combined with micafungin and lobectomy was used successfully 
to treat pulmonary infections caused by Cunninghamella berthol‐
letiae.12 In our case, the rapid removal of tacrolimus, mycophenolic 
acid, and steroids as soon as Cunninghamella was identified should 
have been discussed. However, extensive disease precluded the 
use of salvage therapy line: Although liposomal amphotericin B 
was prescribed 7 days before the first clinical signs, our patient 
died from systemic invasion. It is consistent with the high mortality 
associated	 with	 Cunninghamella	 Spp	 infections,	 which	 is	 signifi‐
cantly higher than for those caused by other Mucorales. The global 
mortality rate for Mucorales infections is around 50%.7

Strikingly,	 the	 patient's	 initial	 neurological	 signs	 could	 not	 be	
explained by routine exams. We cannot rule out the implication 
of Cunninghamella in the inaugural epilepsy: Cerebral embolism 
through hematogenous dissemination has recently been reported,13 
as well as isolated cerebral mucormycosis whose diagnosis was made 
only after surgical exploration.14 In retrospect, the pulmonary le‐
sions that were attributed to Aspergillus fumigatus are not incompat‐
ible with Cunninghamella infection, as co‐infections with Mucorales 
and Aspergillus have been demonstrated.15

Finally, infection with Cunninghamella	Spp.	is	rare,	severe,	and	
difficult to diagnose. In ABO‐incompatible kidney transplant re‐
cipients, a skin lesion should be considered an emergency. A skin 
biopsy should be performed as soon as possible in case of any 
suspect	 lesion.	 Skin	 biopsy	 remains	 a	 safe	 procedure	 with	 high	
diagnosis yield and will provide rapid positive tissue culture and 
histologic confirmation of invasive fungal infection.16	Systematic	
initiation of amphotericin B should be discussed in the case of 
necrotic lesions.

F I G U R E  3  Skin	biopsy,	×20	magnification,	Grocott's	
methenamine silver staining. Arrows indicate Mucorales filaments
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