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Rhino-orbital mucormycosis in a diabetes patient with renal impairment
after amphotericin B deoxycholate: the role of amphotericin B lipid-complex
treatment

Mucormicose rino-orbital em um paciente com diabetes e insuficiéncia renal
apos desoxicolato de anfotericina B deoxicolato: o papel do tratamento com
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Abstract

Introduction: Mucormycosis is an infection caused by the ubiquitous saprophyte fungi with rapid and aggressive progression, especially in
immunocompromised patients. Case report: A 57-year-old woman diagnosed with rhino-orbital mucormycosis presented with decreased renal function
after treatment with amphotericin B deoxycholate which was discontinued. Renal function improved after amphotericin B lipid-complex, being also treated
with itraconazole, and otorhinolaryngological surgery. Conclusion: The use of Amphotericin B deoxycholate may result in adverse effects. In this situation,
Amphotericin B lipid formulation is usually the drug of choice.
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Resumo

Introdugdo: A mucormicose é uma infeccdo causada por fungos sapréfitos com progressdo rapida e agressiva, principalmente em pacientes
imunocomprometidos. Relato de caso: Uma paciente de 57 anos, do sexo feminine, com diagndstico de mucormicose rinorbital apresentou diminui¢io da
fungdo renal ap6s tratamento com anfotericina B desoxicolato que foi descontinuada. A fungio renal foi recuperada apds troca da terapia por anfotericina B
complexo lipidico, sendo tratada também com itraconazol e cirurgia otorrinolaringoldgica. Conclusao: O uso de anfotericina B desoxicolato pode resultar
em efeitos adversos. Nestas situagdes a formulagio lipidica da anfotericina B é geralmente a droga de escolha.

Palavras-chave: Mucormicose. Anfotericina B; Formula¢io Lipossomal; Tratamento Farmacolégico.

INTRODUCTION

Mucormycosis is an infection caused by the ubiquitous
saprophyte fungi belonging to the class Zygomycetes and the

tissue°. The management usually includes metabolic support,
antifungal therapy, and surgical debridement of all necrotic

order Mucorales??. It is a worldwide occurrence, with rapid
and aggressive progression, especially in immunocompromised
patients such as those with bone marrow transplants,
hematological diseases, and diabetes, intravenous drug users,
and even those without apparent immunosuppression3,4.
Mucormycosis is an opportunistic infection that affects
immunosuppressed patients with impaired phagocytosis2,5.
It is believed that the main mode of transmission of
Mucorales occurs through inhalation of spores present in the
environment3>,

In immunocompromised patients, diabetes mellitus is the main
underlying pathology associated with mucormycosis®. In these
patients, the most commonly involved areas are the breasts
and the face, with or without impairment of orbit or brain

tissue®®. Herein, we report the case of a 57-year-old woman
diagnosed with rhino-orbital mucormycosis presenting with
decreased renal function with amphotericin B deoxycholate,
amphotericin B lipid-complex, and itraconazole therapy and
otorhinolaryngological surgery.

CASE REPORT

A 57-year-old woman presented with a 3-month history of
intense headache, facial pain, and edema in the right periorbital
region. She also presented with post-nasal discharge,
hemorrhagic and purulent rhinorrhea, ipsilateral nasal
erythema, and otalgia. After 1 month, the case evolved with
worsening edema and pain, as well as amaurosis in the right
eye. In this period, she reported anorexia and weight loss of 16
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kg. She had a previous history of systemic arterial hypertension
and decompensated diabetes. On physical examination right-
sided edema and ipsilateral amaurosis was noted. The patient
had no other complaints or findings.

Results of blood and white blood cell counts, platelets, liver,
and renal function tests were unremarkable. Anti-human
immunodeficiency virus (HIV) 1 and 2, anti-HCV, HBsAg, Anti-
HBs, and VDRL test results were all negative. Chest radiography
performed during admission was normal. She was initially
treated symptomatically and an MRI of the orbits and sinuses
was performed. MRI revealed aggressive and aggressive
right maxillo-ethmoidal inflammatory sinusopathy, with
inflammatory processes extending into the orbital canal and the
infero-medial canal corresponding to involvement of extrinsic
musculature with presence of amorphous tissue (Figure 1). The
process extends into the palate and masticator space, with a
localized abscess and into the middle cranial fossa with probable
abscess and perilesional edema. There was no cavernous sinus
thrombosis.

Zygomycosis was suspected and remained the most likely
diagnosis. Other differential diagnoses included malignancy,
autoimmune  disorders, and other  bacterial/fungal
infections. Maxillary sinusotomy, anterior and posterior right
ethmoidectomy, sphenoidotomy, turbinectomy and septoplasty
were performed. The histopathological material of the maxillary
region revealed mucosal fragments lined by respiratory
epithelium, upon which mucus containing numerous large
hyphae were found, ribbonlike and with branches, generally a
right angle (90°) compatible with zygomycosis. There was also
a representation of mature bone tissue, with no particularities.

Before the histopathological result, empiric treatment with
amphotericin B deoxycholate had been initiated for 5 days
(accumulated dose of 250 mg), with progressive deterioration
of renal function (Table 1). Then, amphotericin B lipid-complex
(ABLC) was initiated. The patient received 20 days of treatment
with ABLC at a 5 mg/kg/day dose (cumulative dose of 6 g), with a
significant improvement of renal function, but new rise in serum
creatinine up to 2.5 mg/dL (Table 1). Dialysis was not needed.
After 20 days, ABLC was discontinued, and oral itraconazole was
initiated (delay due to lack of posaconazole in the institution).
The patient was discharged with a creatinine of 1.7 mg/dL.
The underlying disease was controlled with fixed and mobile
subcutaneous insulin administration. The patient had continued
success with this therapy. Findings of post-treatment MRI of the

Table 1. Renal function during hospital stay.

orbits and sinuses (Figure 2) and fiberoptic nasolaryngoscopy
were normal, without any indication for further surgical therapy.

Figure 1. Right maxillo-ethmoidal inflammatory sinusopathy,
with inflammatory processes extending into the orbital canal
and the infero-medial canal.

Figure 2. Post-treatment MRI of the orbits and sinuses showing
the cicatricial aspect after surgery.

Examinations Pre-admission Admission After 5-day amphotericin B Start ABLC End ABLC  Discharge
deoxycholate regimen

Date 12/06/17 10/08/17 06/09/17 11/09/17 02/10/17 09/10/17

Creatinine (mg/dL) 0.8 1.2 3.7 1.9 2.5 1.7

Urea (mg/dL) 13 42 116 82 100 71

CICr (mL/min/1.73m?) 82.1 50.3 12.9 28.9 20.7 33
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DISCUSSION

Mucormycosis presents with challenges in diagnosis and
prompt treatment. The histopathological analysis may be
essential to making a diagnosis. A systemic evaluation through
endoscopy of the ear, nose, and throat is important for response
to treatment®. Cultures of certain regions, such as those in the
reported case, may help to identify the infectious etiology with
considerable sensitivity,°. Visualization of hyphae by microscopy
in clinical samples is highly suggestive of disease*. The hyphae
usually are hyaline or ribbonlike with structures of 5-25 pum,
with branches/invasions - generally with right angles*®. When
hyphae are fragmented, the diagnosis is compromised. A
culture may be necessary for confirmation*. When cultures are
negative, molecular screening may confirm the histopathological
diagnosis; however, there is no standardized test yet®.

Recognizing the risk groups and intervening early with
antifungal therapy, mainly with amphotericin B, may delay
the progression of this devastating infection. The therapeutic
management is based on administration of antifungal agents,
surgical debridement, and baseline condition control*°.
Antifungal therapy should be continued until there are no signs
of disease progression®. ABLCs are the drug of choice. The
triazole posaconazole is a promising second-line drug when
there is intolerance to the first line and is used for maintenance
treatment®.

ABLC at a 5 mg/kg/day dose appears to be safe and effective for
systemic fungal infections in children and adults who have not
tolerated amphotericin B deoxycholate. This dose is effective
against a wide range of invasive fungal infections (disseminated
candidiasis, disseminated aspergillosis, cryptococcal meningitis,
disseminated cryptococcosis in HIV-positive patients, fusariosis
and coccidioidomycosis, zygomycosis and blastomycosis).
ABLC has superior efficacy to amphotericin B deoxycholate
(reduced risk of death by 28%) and greater tolerability than
the conventional formulation (reduced risk of nephrotoxicity
by 58%). ABLC has similar efficacy to liposomal amphotericin
B (L-amphotericin) as well as a reduced risk of nephrotoxicity
in the same order of magnitude compared to conventional
amphotericin B6. ABLC was also shown to be 72% effective in
treating invasive fungal infections in general’.

Astudycomparing ABLCandL-amphotericininmurine pulmonary
mucormycosis concluded that the drugs have different
pharmacokinetics. ABLC achieved higher concentrations in the

lung parenchyma when administered at 5 mg/kg/day than 10
mg/kg/day. When administered at a dose of 10 mg/kg/day, both
reached similar concentrations®. A multicenter American study
enrolled 3,514 patients who received at least 4 doses of ABLC for
documented (70%) or suspected (29%) fungal infection, with an
average dose of 4.4 mg/kg/day, averaging 12 days of treatment.
The underlying diseases were leukemia (38%), allogeneic bone
marrow transplantation (21%), solid organ transplantation
(21%), solid organ tumor (10%), lymphoma (8%), graft versus
host disease (5%), acquired immunodeficiency syndrome
(AIDS) (4%) and autologous bone marrow transplantation (4%).
Overall, ABLC was well tolerated by the majority of patients:
only 13% of patients had creatinine elevation of at least double
the baseline creatinine level. Of these, only 3% reached dialysis
or renal transplant’.

From this study, 64 patients had mucormycosis as a mycological
diagnosis, in addition to the underlying disease. Most received
4-5 mg/kg day for an average of 16 days, similar to our case.
Of the 64 patients, 16 (100%) had previous renal disease
and 14 (88%) received their entire treatment with ABLC
without significant worsening of renal function or need for
hemodialysis, and three patients had renal function altered by
previous antifungal (amphotericin B deoxycholate) treatment
and tolerated subsequent ABLC therapy’.

In the presented case, the patient had the infectious focus
treated surgicallyby otorhinolaryngology, and had amphotericin
B deoxycholate followed by ABLC administered for a total of 25
days. The recommended doses of ABLC are 5-7.5 mg/kg/day4.
Mucormycosis is a relatively rare condition requiring a high index
of suspicion and rapid treatment, both surgically and clinically.
Amphotericin B lipid complex has been shown to be a safe and
effective drug for treating orthomycosis-affected mucormycosis
in a patient with diabetes mellitus as underlying disease. More
studies will be necessary to understand other therapies such as
itraconazole and its derivatives.
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