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A B S T R A C T

Opportunistic fungal infections are life-threatening conditions with a high rate of morality, mostly
occurring in immunocompromised hosts. We reported the case of mixed mold infection in a 69 year-old
patient with latent diabetes mellitus. She was initially admitted for right orbital cellulitis. Cerebro-rhino-
orbital mucormycosis and aspergillosis coinfection was diagnosed from mycological testing and
histology after nasal biopsy sample. The patient received amphotericin B deoxycholate then voriconazole
combined to surgical debridement with a favorable outcome.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Mucormycosis and aspergillosis are the most frequent fungal
infections caused by ubiquitous filamentous fungi [1]. Coinfection
in the same host is scarce and has a poor prognosis [2–5]. It
commonly affects immunocompromised patients. The most
common presentation of invasive fungal infection (IFI) is the
rhinocerebral involvement [6]. Rapid and efficient microscopic
examination is necessary for diagnosis [1]. Treatment can be
medical (azoles or polyenes such as deoxycholate and liposomal
amphotericin B) and/or surgical (debridement and necrosectomy)
depending on the extension of the infection. We reported a case of
cerebro-rhino-orbital mucormycosis (caused by Rhizopus species)
with an invasive aspergillosis (caused by Aspergillus flavus) in a
patient with uncontrolled diabetes mellitus.

Observation

A 69-year-old woman, with a past history of arterial hyperten-
sion and diabetes mellitus, presented to emergency room for a
right orbital cellulitis. On admission, the patient reported a
progressive onset of right periorbital edema associated with ocular
pain, chemosis, ophthalmoplegia and fever. Blood cultures were
negative. On day 2, brain and facial Computed Tomography (CT)
and Brain Magnetic Imaging (MRI) showed right frontal tissue

filling (Fig. 1) and disorganized ethmoidal cell architecture with
intra-orbital extension (Fig. 2). Treatment was begun empirically
with antimicrobial drugs (cefotaxime [6 g IV infusion/d] and
ciprofloxacin [500 mg IV 2x/d]) with no recovery occurred. The
confirmation of an IFI due to a filamentous fungus was obtained by
the anatomopathological examination of a nasal biopsy sample.
The histological examination revealed large non-septate mycelial
filaments within necrotic and inflammatory material. These
filaments were of the Mucorales order as demonstrated by
hematoxylin and eosin staining or better by PAS or Gomori-
Grocott staining. Rhinosinusitis mucormycosis with intra-orbital
and cerebral extension (optic neuritis, infra-temporal and menin-
geal fossa and cavernous sinus) was diagnosed. The patient was
treated with IV amphotericin B deoxycholate (1 mg/kg daily;
liposomal amphotericin B was not available in our facility)
combined to surgical debridement.

On day 15, the patient presented with a foul purulent
rhinorrhea. Anterior rhinoscopy revealed nasal necrotic lesions
in the right nasal cavity. A second nasal biopsy was performed.
Direct bacteriological exams and culture were negative. A
mycological examination with culture isolated Aspergillus flavus.
The patient was treated with IV amphotericin B deoxycholate
(1 mg/kg daily) in combination with nasal endoscopic lavage (2x/
week). On day 21, the patient developed an acute kidney failure
and amphotericin B deoxycholate was replaced with voriconazole
(loading dose 400 mg [6 mg/kg] twice first day orally then 200 mg
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esolution of radiological abnormalities. The patient was dis-
harged with a complete recovery.

iscussion

Mucormycosis and aspergillosis are two opportunistic and IFIs
hat have clinical and para-clinical similarities. They are rarely
ssociated and their diagnosis is challenging, often misleading
ractitioners [2–5]. These severe infections could be disseminated
nvolving multiple organs and are frequently fatal in immuno-

spread both locally and systemically in these patients [4,8]. Both
pathogens are filamentous fungi. They are ubiquitous in the
environment, commonly found in decaying organic substrates
including vegetable and animal excreta. There are different species
of Aspergillus and Mucorales. The most prevalent ones are
Aspergillus fumigatus and Rhizopus species respectively [1].
Contamination is primarly through spores’ inhalation. Acquisition
through the cutaneous or percutaneous route also occurs with
traumatic disruption of skin barriers, burns, direct injection or
catheters. The damage from Aspergillus spp. results from tissue
invasion or from inflammatory cells recruited to sites of infection
[9]. Whereas vessels’ invasion with tissue necrosis is the key
pathophysiological feature of human Mucorales infection [9].

Effective immunological response to infections in patients with
uncontrolled diabetes mellitus is compromised. These patients
have low granulocyte phagocyte activity with an impaired
polymorphonuclear leukocyte cell response. Studies have shown
that the capacity of immunocompromised patient’ serum to inhibit
Rhizopus in vitro is reduced. On the other hand, acidosis and
hyperglycemia constitute an adequate environment for the growth
of the fungus. [4]. Co-infection usually occurs in the orofacial area
or sinuses. In fact, rhino-cerebral localization predominates in
patients with diabetes, pulmonary localization in those with
hematologic malignancies, and skin forms in trauma patients [10].
Initial symptoms in rhino-cerebral and oro-facial are similar to
common causes of sinusitis. The underlying disease of patients
such as diabetes often masks the symptoms.

Direct mycological and histological examinations remain the
gold standard for diagnosis. Mucor presents large, broad non-
septate hyphae with right-angle branching, and Aspergillus spp.
shows septate hyphae that branch at 45� angles [11]. A CT scan is
crucial for identification of the bony destruction. MRI provides
early detection of meningeal or intra-parenchymatous spread and
intracranial vascular occlusion. Delayed diagnosis or inappropriate
treatment may result in massive tissue destruction and possible
extension into the cranial base and/or vault and orbit [5]. The
principles of management are complete treatment of underlying
medical disease, correction of hypoxia, acidosis, hyperglycemia,
and electrolyte abnormalities [4].

Treatments of these IFIs include surgical resection of the
affected tissues in association with intravenous antifungal agents.
Amphotericin B is active against most agents of mucormycosis and
also against aspergillosis [12,13]. ‘Posaconazole can also be used as
one of currently available azoles with activity against several
agents of mucormycosis’ [13]. Moreover, it has less adverse effects
than a long-term voriconazole therapy [12,13]. Isavuconazole, an
other ‘somewhat new’ azole with mold activity could be an
excellent alternative in both invasive mucor and aspergillus
infection. Isavuconazole was non-inferior to voriconazole for the
primary treatment of suspected invasive mold disease and was
well tolerated [14]. This triazole with an oral and/or IV formulation
also showed activity against mucormycosis with efficacy similar to
amphotericin B [15].

In rhinosinusitis, surgical debridement of infected tissues is
essential and should be urgently performed to limit the aggressive
spread of infection to contiguous structures. In our case, the
patient was treated with IV amphotericin B replaced with
voriconazole due to acute kidney failure after 3 weeks. Vorico-
nazole is drug of choice for aspergillosis; however, it has zero mold
activity and therefore would not have treated the mucor. This

ig. 1. Facial MRI (sagittal section) showing right frontal tissue filling in
eterogeneous T2 hypersignal (red arrow). (For interpretation of the references
o colour in this figure legend, the reader is referred to the web version of this
rticle).

ig. 2. Facial MRI (sagittal Section) showing flling of the ethmoidal cells with an
tra-orbital contrast grafting (red arrow). (For interpretation of the references to
olour in this figure legend, the reader is referred to the web version of this article).
ompromised patients [1,2,4,7]. This coinfection have commonly
een described in patients with hematologic malignancies and
evere neutropenia [2,7].
Individuals with diabetes mellitus often develop fungal

nfections. Aspergillus and Mucorales rapidly invade tissues and
2

speaks to the importance of surgical debridement in mucormy-
cosis compared to antifungals alone.

Prolonged, and in some cases, lifelong, secondary prophylaxis
may also be necessary. Relapses could occur especially if there is a
tissue sequestrum.
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Conclusion

There are only a few case reports in medical literature reporting
a concomitant rhinosinusitis mucormycosis and aspergillosis
infection. Treatment usually combines medical and surgical
approaches, often including extended necrosectomies, although
the prognosis of generalized fungal infections is very poor.
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