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Clinical case

Mucormycosis associated with COVID-19
patients: a first report in Venezuela

Mucormicosis asociada a pacientes con COVID-19:

un primer informe en Venezuela

Dionelys Barazarte,* Jose Golaszewski,* Leober Moro,*

ABSTRACT

There are increasing case reports of rhino-orbital
mucormycosis in people with coronavirus disease
2019 (COVID-19), especially from India. Diabetes
mellitus (DM) is an independent risk factor for both
severe COVID-19 and mucormycosis. We describe
the first report of mucormycosis in Venezuela. The
patient was diagnosed with COVID-19 and treated
according to the persisting protocols. A diagnosis of
mucormycosis was established after magnetic resonance
imaging (MRI) and computerized tomography (CT),
and histopathology study. Initially, conservative
management with intravenous (IV) amphotericin B
was done and surgical debridement. The patient
recovered with minimal residual deformity. Research
needs to be carried out in COVID-19 patients for better
prevention. Prophylactic treatment protocols need to be
established, along with rational use of corticosteroids.

INTRODUCTION

During the current COVID-19 pandemic, a wide
variety of manifestations and complications have
emerged, evidencing a variable disease pattern
from mild to life-threatening pneumonia with
associated bacterial and fungal coinfections. The
disease affects T helper cell responses, including
cytokine release syndrome, which can open the
door to co-infections.’?

COVID-19 infection, its treatment (treatment
with steroids, invasive ventilation or not,
stay in the intensive care unit, monoclonal
antibodies and broad-spectrum antibiotics), the
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RESUMEN

Cada vez hay mds informes de casos de mucormicosis ri-
noorbitaria en personas con enfermedad por coronavirus
2019 (COVID-19), especialmente en India. La diabetes
mellitus (DM) es un factor de riesgo independiente tanto
para la COVID-19 grave como para la mucormicosis.
Describimos el primer reporte de mucormicosis en el
pais de Venezuela. El paciente fue diagnosticado con
COVID-19 y tratado de acuerdo con los protocolos
vigentes. El diagndstico de mucormicosis se establecié
mediante resonancia magnética nuclear (RMN), tomo-
grafia computarizada (TC) y estudio histopatoldgico.
Inicialmente se realizé manejo conservador con anfo-
tericina B intravenosa (V) y desbridamiento quirdrgico.
El paciente se recuperé con una minima deformidad
residual. Las investigaciones deben llevarse a cabo en
pacientes con COVID-19 para una mejor prevencion.
Es necesario establecer protocolos de tratamiento pro-
fildctico y uso racional de corticoides.

resulting immunosuppression and pre-existing
comorbidities (diabetes mellitus, obstructive
pulmonary disease chronic, etc.) have made
patients vulnerable and at risk of increasing
the chances of serious opportunistic secondary
infections or exacerbating a pre-existing one.
One of these opportunistic infections has
been mucormycosis, also known as zygomycetes,
first described by Paltauf in 1885.3 It is an
opportunistic, invasive and potentially fatal
fungal infection that affects immunosuppressed
patients, caused by a series of fungi of the
Mucorales family, widely distributed in the
environment, where they grow rapidly and
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release large numbers of spores into the air, with which they
come into contact in daily life.#

Absidia, Rhizopus, Rhizomucor, and Mucor are the
most common pathogens of mucormycosis. In susceptible
patients after acquisition from the environment, these fungi
are characterized and tend to erode and invade small blood
vessels, a feature that leads to thrombosis, ischemia, and
necrosis of the surrounding tissues.”

Initially, most patients complain of symptoms typical of
acute bacterial rhinosinusitis, but they deteriorate rapidly
and do not respond to antimicrobial therapy,® and other
symptoms such as paresthesia, pain, periorbital edema,
necrosis of the palate and septum nasal discharge, rhinorrhea,
epistaxis, palpebral ptosis, proptosis, ophthalmoplegia, fever,
cranial nerve involvement (lll, IV, V, VI, VII) and when there
are alterations in higher mental functions and alertness, its
extension is assumed cerebral.

It is an important condition to consider since its rapid
detection and treatment are the key elements for survival. If not
diagnosed and treated early, mucormycosis sets in and rapidly
leads to death.” That is why early diagnosis, management of the
underlying condition with aggressive surgical debridement, and
local and systemic antifungal therapies can improve prognosis.

A case of the medical-surgical management of a type
Il diabetic patient diagnosed with mucormycosis which
developed during the post COVID-19 period is reported.

CASE REPORT

This is a 64-year-old male patient, diagnosed with type I
diabetes mellitus of 18 years of evolution, requiring insulin
receiving treatment with insulin NPH 30 U (Lantus) and
glimepiride (4 mg/day). History of smoking up to 25 years ago.
Which presented in the month of March 2021 chills, progressive
dyspnea, without fever or cough at the beginning and only one
day brown expectoration; being diagnosed by an internist as
COVID-19, for which he receives outpatient treatment with
levofloxacin, enoxaparin sodium, colchicine, polyvitamins,
infant aspirin, dexamethasone 4 mg every 8 hours for three days
and additionally methylprednisolone every 8 hours for two days,
after which makes a hyperglycemic state (500 mg/dL) without
ketosis, which was controlled for 10 days. Patient who presents
hypoxemia reaching levels of 88% mmHg that is why he receives
humid oxygen with a nasal mustache for three days, then with
a mask for four days, and nebulotherapy (with 0.9% solution
and Budecort). Chest CT scan showed pneumonic foci with an
inverted halo sign, signs of bibasal ground glass predominantly
on the right side, and pulmonary fibrosis. The symptoms of
COVID-19 subsided after 15 days, with negative antigenic test
and serology for SARS-CoV-2 positive for IgG.

After a month and a half of presenting COVID-19 infection,
he presented an increase in volume, an erythematous area,
painful on palpation and the presence of abscesses in the
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fundus region of the left maxillary vestibule, for which he
went to a dentist and drained the aforementioned abscesses.
Indicates to perform orthopantomography (Figure 1) and start
treatment with clindamycin and amoxicillin/clavulanic acid.
He also goes to the otolaryngologist who indicates a diagnosis
of sinusitis and trigeminal neuralgia for which he indicates
pregabalin, B complex and carbamazepine.

Not showing improvement, he went to the Department
of Oral and Maxillofacial Surgery «Dr. Atilio Perdomoy; «Dr.
Angel Larralde» Hospital, Carabobo, Venezuela. Evidence on
clinical examination: partial bimaxillary edentulous patient,
erythematous area in the bottom of the left maxillary vestibule,
dental mobility in dental structures 25, 26 and 27 grade llI,
as well as mobile left maxillary alveolar ridge, also refers to
paresthesias in the upper lip with accentuation of the pain
and radiation to the ipsilateral eyeball. The radiographic
examination revealed veiling of the left maxillary sinus with
bone loss of the left maxillary vestibular table.

A odontectomy of second premolar, first molar and second
molar was carried out or was performed; evidencing at the time
of the same dental structure accompanied by bone segment
of the maxillary alveolar ridge with change in bone color and
texture. A histopathological study is indicated, which reported
both soft tissue and bone tissue, extensive necrosis, severe
mixed inflammatory infiltrate predominantly mononuclear,
and the presence of large, abundant, prominent, non-septate
and branched hyphae, reporting mucormycosis as a diagnosis
(Figure 2). Subsequently, a mycological study was carried out by
direct examination and culture at 28 °C, spreading the sample
with KOH, Giemsa stain, India ink of the area of the lesion
after the extraction, both of the left maxilla and the left nostril,
resulting in Rhizopus arrhizus mucormycosis, an opportunistic
fungus of the mucorales order, in the left maxillary sinus.

The CT of the skull and face is isodense in the left
maxillary sinus, extended to the left ethmoid cells, left nasal
turbinates (superior, middle and inferior) and sphenoid sinus.
In magnetic resonance it was evidenced in the T2 window

Figure 1: Preoperative orthopantomography.
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Figure 2: Histopathological study. 20x, Hematoxylin and eosin stain.

sequence hyperintense image in the left maxillary sinus with
hypointense areas, as for the isointense image T1 window
sequence with hypointense areas in the left maxillary sinus
with extension along the left orbital floor, as well as in the
Ipsilateral ethmoid and sphenoid sinuses, no brain tissue
injury was observed (Figure 3). Patient is admitted to the «Dr.
Angel Larralde» University Hospital in charge of the Internal
Medicine, Infectology and Oral and Maxillofacial Surgery
Service, for surgical medical management.

Medical management

Patient receives first-line antifungal, amphotericin B, which
began at a rate of 0.5 to 1 mg/kg/weight, receiving 50 mg
daily, receiving a cumulative total of 925 mg prior to surgery,
then liposomal amphotericin 3 mg/kg/weight parenterally, for
three days. Ciprofloxacin 500 mg every 12 hours for 15 days
and meropenem 1 gevery 8 hours for 15 days. Premeditation
was carried out before amphotericin treatment with 1 g of
acetaminophen and diluted chlorotrimetron intravenously.

It is important to highlight that the patient was evaluated
by an ophthalmologist (Retinologist) where visual acuity,
pupillary reflexes, confrontational campimetry, ocular tension,
biomicroscopy and fundus, intact optic nerve, without signs
of diabetic retinopathy.

Surgical management

Devices (drain type) were placed in the left maxillary region to
carry out washes in the maxillary sinus prior to surgery with a
dose of 20 mg of amphotericin B in 20 cm? of distilled water.

In a CT of the skull prior to surgery, a reduction of the
maxillary sinus lesion is observed, but the ethmoid region,
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sphenoid region on the left side and involvement of the floor
and medial wall of the orbit are still taken.

Patient who is taken to the operating table under balanced
general anesthesia, is performed by maxillary degloving
approach, hemimaxylectomy of the left inframesostructure, left
turbinectomy, left hemietmoidectomy and defunctionalization
of the sphenoid sinus. In addition, washing with physiological
solution and amphotericin B was carried out during the act,
as well as gauze impregnated with amphotericin B for 10
minutes after having eliminated all devitalized tissue, leaving
it free of injury.

A sample is taken for mycological study of the maxillary,
ethmoidal and left sphenoid sinus region with KOH, Chinese
ink (negative staining) and mycological culture at 28 and 37 °C
which reported: no observation of fungal forms in examined
samples. The post-operative CT of the skull and face revealed
a type Ill bone defect according to Brown and Shaw after left
hemimaxylectomy, as well as improvement and reduction of
the lesion in the region of the ethmoid and sphenoid sinus
and the region of the medial wall of the left orbit (Figure 4).

Patient who turns 25 days with postoperative amphotericin
B treatment, fulfilling a total of 44 days obtaining a cumulative
dose of 2,500 mg. A removable obturator partial prosthesis
was made, and the patient was discharged from the institution
in stable general conditions, free of pathology.

DiscussioN

Although mucormycosis is extremely rare in healthy
individuals, several immunosuppressed conditions predispose
it, recently an increase has been observed in COVID-19
patients complicating the evolution of the patient, they are
called CAM (COVID-19 associated mucormycosis).

Recently in India there has been a high incidence of
mucormycosis, being approximately 0.14 cases per 1,000
inhabitants (about 80 times more often than in developed
countries), so that secondary invasion with a large primary
occurrence can have dramatic effects.

For their part, in Venezuela, according to Martinez et al.,
In a systematic study of mycosis in Venezuela for 26 years,
they reported that of 39,806 cases of mycosis, 1.8% presented
zygomycosis, the opportunistic mycoses being less frequent. Its
highest incidence was observed in Zulia state, where more than
50% of cases were reported, mainly in immunocompromised
patients.’

Currently, the increase in the frequency of mucormycosis
in Venezuela has been explained as a consequence of
the increase in the number of patients with some type of
immunosuppression or by the use of therapies that induce
immunosuppression in the management of COVID-19.

Although COVID-19 primarily affects the lungs, different
complications of the disease are reported, such as myocardial
injury, arrhythmia, thromboembolic events, and immune
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dysregulation. The disease affects T helper cell responses,
including cytokine release syndrome, which can open the
door to coinfections." 2

The risk of coinfections in patients with acute respiratory
distress syndrome (ARDS) receiving broad-spectrum antibiotics,
corticosteroids, and support for invasive or non-invasive
ventilation is even higher. The prevalence of coinfection was
63.64% among COVID-19 deaths in a current study conducted
in Wuhan, China.'®

Mebhta et al. presented a case of a 60-year-old male patient
with a history of diabetes mellitus, who is diagnosed with
COVID-19, during his hospital stay he developed bilateral
eyelid edema with prominence of the right eye on day 10.
The patient was diagnosed with an invasive fungal infection
such as mucormycosis, which was confirmed with a nasal
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swab on a dextrose agar culture.!" Likewise, in a multicenter
retrospective study in Bangalore, India, in 18 patients with
diabetes mellitus (DM) with positive SARS-CoV-2 infections. 15
of 18 patients had confirmed uncontrolled DM and all received
corticosteroids for COVID-19 treatment. 12 patients had vision
loss, seven of whom later underwent orbital exenteration.’?
In the aforementioned case, a patient with diabetes mellitus
of 15 years of evolution, diagnosed with COVID-19 who
received corticosteroids for five days, after which he went into
a hyperglycemic state without ketosis. Between the resolution
of the acute phase of COVID-19 (which lasted 15 days) and
the appearance of the semiology at the level of the oral cavity
for which a consultation for mucormycosis, approximately six
weeks elapsed, so that the manifestations of mycosis occurred
during the so-called post-COVID-19 period. It can be assumed

Figure 3:

Preoperative computed tomography
(CT) of the skull and face.
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Figure 4: 3D postoperative computed tomography (CT) of the skull and
face.

that the patient had glycemic levels during this period, which,
although they did not place him in ketoacidosis, could have
favored the development of the fungus.

Currently, a significantly higher incidence of fungal infections
among diabetic patients is confirmed and suspected to have
been aggravated by greater dysregulation of immunity secondary
to COVID-19 related to the administration of corticosteroids.
The occurrence of such a rare and aggressive infection as
mucormycosis in a post-COVID-19 patient points to the
importance of closer monitoring and surveillance of the health
of patients during the post-COVID-19 phase. A mucormycosis
can start with a headache or with cellulitis, signs and symptoms
of frequent management, which imposes emphasis on the
differential diagnosis when exercising clinical suspicion.

In a study carried reports that four of the 10 cases diagnosed
with mucormycosis appeared after tooth extraction, a relatively
high number compared to the literature. Therefore, it is the
obligation of the dentist to be familiar with the possibility of a
potentially serious and possibly fatal complication.’

Administration of antifungal therapy is essential for
treatment. Amphotericin B at a dose of 0.5-1.5 mg/k with
a cumulative dose of 2 g on average has been the basis
of antifungal treatment. However, they consider that the
accumulated dose should not be determined based on
a fixed scheme, but should be objectively individualized
based on the evolution of the patient and based on the
histological eradication of the fungus demonstrated in repeated
postoperative biopsies.™ In the case discussed in this article, a
cumulative dose of 2.5 g of amphotericin was met.
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The main precaution with the use of amphotericin B
is its nephrotoxicity, however, it should be mentioned that
there are less toxic forms, such as liposomal amphotericin,
colloidal dispersion or the lipid complex of amphotericin B;
These agents are more expensive, but their fungicidal efficacy
is adequate, even when an intracerebral extension already
exists. !

The prognosis of mucormycosis basically depends on the
possibility of compensating the host’s immunity by controlling
the underlying disease, as well as timely medical-surgical
treatment.

CONCLUSIONS

The pandemic has resulted in a growing number of critically
ill patients infected with SARS-CoV-2, who have developed
mucormycosis. Among the debatable aspects that derive
from the evaluation of the cases, the possibility of integrating
antifungal therapy in the protocol for COVID-19 is considered,
personalizing it in those patients with immunosuppression
conditions.

In sum, and to reinforce the successful management
of cases with mucormycosis agents, a multidisciplinary
therapeutic approach is proposed in which the following
factors are covered to reverse its pathophysiology: a) an early
diagnosis, b) the reversal of predisposing systemic factors with
control of the underlying disease, c) cleaning and early surgical
resection and d) adequate antifungal therapy.

And in this way, instilling a protocol-based strategy by a
multidisciplinary team and a prioritized COVID-19 therapeutic
approach can be the key to success.
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