Medical Mycology Case Reports 36 (2022) 23-26

ELSEVIER

Contents lists available at ScienceDirect

Medical Mycology Case Reports

Medical
Mycology

journal homepage: www.elsevier.com/locate/mmcr
Rhino-orbital entomophthoramycosis in pediatric patients: Report of At
two cases

Javier Ordonez-Ortega “, Ana Maria Borbolla-Pertierra ® Yolotl Sanchez-Carrillo?,
Maria de los Angeles Costta-Michuy °, Ménica Mirabal-Garcia °, Marlen Luengas-Bautista °,

Deborah Palacios-Reyes ™

2 Infectious Disease Department at Instituto Nacional de Pediatria, Mexico City, Mexico
b Ophthalmology Division at Instituto Nacional de Pediatria, Mexico City, Mexico
¢ Microbiology Laboratory at Instituto Nacional de Pediatria, Mexico City, Mexico

ARTICLE INFO ABSTRACT

Keywords:
Entomophthorales
Pediatric cases
Atypical disease
Rhino-orbital
Coenocytic hyphae

Here we present two cases of entomophthoramycosis in young children, these were the first cases ever diagnosed
at our center. Both cases represented a diagnostic and treatment challenge. Surgical treatment was key in the
management of both patients. Even though atypical disease was encountered, clinical response was obtained
after surgical excision and antifungal treatment for a few months.

1. Introduction

Entomophthorales are fungi that infect insects (entomophthor-
amycosis: from the Greek language translated as “insect destroyer™) and
also can be found colonizing soils rich with decaying vegetation and
organic matter, almost exclusively in regions with tropical and sub-
tropical climates [1,2]. These fungi can cause infection in mammals, so
far only the genus Conidiobolus and Basidiobolus have been reported as
human pathogens [1,2]. They usually cause localized chronic subcu-
taneous infections. Conidiobolus typically affects rhino-facial structures
leading to important deformity whereas Basidiobolus causes infection in
limbs, thorax and back.

Even though this mycosis affects principally immunocompetent
adults principally related with exposure to high inoculum inocula during
agricultural activities, cases affecting infants and children have been
described. Diagnosis can be challenging in pediatric patients because it
is a rare entity that requires the presence of histopathologic features and
culture growth to differentiate from other infections including other
fungi. Here we present the first two pediatric cases of entomophthor-
amycosis ever diagnosed in our center.
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2. Case series
2.1. Case 1

A 19-month-old male from Zacapuato, in Guerrero, Mexico (tropical
climate) who begins with epiphora, erythema in the right eye (day 0).
On day +4 topical treatment with unspecified eye drops was started with
no improvement. On day +5 swelling in both eyelids appeared, so he
was admitted in a local hospital (day +8) and started with parenteral
antibiotics (ceftriaxone and clindamycin). The patient presented with
low grade fever and the swelling of both eyelids progressed, so an
intracranial computed tomography (CT) was performed (day +11)
showing a mass in the anterior-medial part of the right orbit. He was
referred to our center with a preliminary diagnosis of orbital sarcoma on
day +13. Antibiotic therapy with vancomycin and ceftriaxone was
initiated, and biopsy was performed on day +16. Histopathology
showed broad hyphae within an inflammatory infiltrate that consisted of
eosinophils and neutrophils (Fig. 1). On day +19 antifungal treatment
was added with liposomal amphotericin B (L-AmB) at 5mg/kg/day due
to a high suspicion of mucormycosis. Culture was obtained in a second
biopsy performed on day +20 and direct microscopy stained with po-
tassium hydroxide (KOH) at 20% showed broad hyaline pauciseptated
hyphae. On day +23 after incubation at 30 °C in Sabouraud dextrose
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agar (SDA), powdery, creased white colonies were evident, and micro-
scopy displayed hyphae and conidia with prominent papillae. Three
weeks later (day +45) zygospores were present (Fig. 1). The strain was
sent to the Microbiology Laboratory of Universidad Autonoma de Nuevo
Leén (UANL) where sequencing of the D1/D2 region was performed. The
strain had an 89.47% identity with Conidiobolus spp. (RCEF4924, Gen-
Bank: KP218521) and 87.58% with C. incongruus.

On day +24, with the preliminary results of culture, trimethoprim/
sulfametoxazol (TMP/SMX) at 10mg/kg/day was added to L-AmB. On
day +28 the patient underwent debulking surgery with resection of the
remaining mass. Adjuvant treatment with hyperbaric oxygen was star-
ted on day +30 and kept during two weeks. Treatment with L-AmB was
completed for 45 days and TMP/SMX for 20 days. Due to clinical
improvement, the patient was discharged on day +45 to complete
treatment with oral itraconazole at 10mg/kg/day for four months. A six-
month follow-up CT scan showed an important decrease of inflamma-
tion and the patient remained with no visual or eye movement
impairment.

2.2. Case 2

A three-year-old boy who lived in Poza Rica, in Veracruz, Mexico
(tropical climate). On day O he presented with swelling and pain of the
right lower eyelid. On day +10 he had purulent discharge from the right
lower eyelid, so topical antibiotic and oral dicloxacillin were indicated
by a primary care physician who also performed a surgical incision. On
day +11 through +20 the swelling and pain worsened, so the family
sought medical attention at our center. He was admitted on day +22,
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physical exam showed proptosis with important bipalpebral edema and
erythema, therefore it was not possible to assess eye movements. Blood
work-up showed leukocytosis and thrombocytosis. Brain MRI was per-
formed on day +25, T2/Flair sequence revealed a mass that spared the
eyeball and optic nerve, extending through inferior and medial soft
tissue in the middle and anterior orbit, without involvement of para-
nasal sinuses (Fig. 2). Because of high suspicion of neoplastic etiology, a
surgical resection was performed on day +30. Direct microscopy of bi-
opsy stained with KOH at 20% showed coenocytic hyaline hyphae, and
histopathology on day +34 revealed the presence of thick pauciseptate
hyphae with Splendore-Hoeppli phenomenon (Fig. 2). Culture was
negative after four weeks of incubation. With pathology preliminary
results (day +34), L-AmB was started at 5mg/kg/day along with TMP/
SMX at 10mg/kg/day and methylprednisolone at 0.7mg/kg/day. After
five weeks, treatment with L-AmB and TMP/SMX ended (day +69), and
itraconazole was started at 10mg/kg/day as ambulatory treatment and
continued for four months. Steroid treatment was prolonged for four
weeks followed by dose-reduction. Follow-up evaluation at seven
months showed edema and erythema of the right lower eyelid, with
difficulty to assess visual acuity. MRI findings were concordant with
relapse of edema, so itraconazole and steroid treatment were restarted
and continued for eight weeks with dosage-reduction after four weeks of
prednisone. Follow-up at 15 months showed improvement with no
impairment of eye movements and better visual acuity.

3. Discussion

Even though Entomophthorales are ubiquitous fungi found in soils

Fig. 1. Case 1. Images (A) and (B) show the evolution of the case through 22 days from the onset of the disease. (C) Brain MRI axial T2/Flair showing a right
extraconal orbital mass, with pre and postseptal, medial and inferior location with areas of central necrosis, infiltrating the papyraceous lamina and extending to the
ipsilateral lacrimal duct, with displacement, compression, and molding of the eyeball. (D) Direct microscopy of biopsied tissue with hyaline macrosiphonate hypha
without septa, with intracytoplasmic granules, and in (F) Splendore-Hoeppli phenomenon in PAS staining. (G) SDA after 3 days of incubation at 30 °C with folded,
glabrous, beige colonies, with scarce and short mycelia. (H) Direct microscopy of colony with lactophenol blue stain, displaying primary conidia with pointed
papillae, (I) also some primary conidia with the presence of replicative secondary conidia. (J) After 3 weeks of incubation zygospores were found suggesting
C. incongruus as the etiology. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 2. Case 2. (A) Clinical picture taken during surgical procedure in our center, six weeks since symptoms started. Right eye with proptosis, limiting palpebral
opening, and conjunctival chemosis. Brain and orbital MRI: (B) axial FAST SPGR and (C) coronal FAST SPGR FS + C with extra-conal infiltrative mass that com-
presses, deforms, and causes proptosis of the eyeball. (D) Direct microscopy of biopsied orbital tissue with potassium hydroxide (KOH) at 20% showing broad, hyaline
pauciseptated hyphae. (E) biopsy stained with hematoxylin/eosin (HE) showing hyphae surrounded by an important eosinophilic infiltrate known as Splendore-
Hoeppli phenomenon. (F) Clinical image of patient before hospital discharge, after 5 weeks of antifungal treatment and surgical excision.

from tropical and subtropical regions, infections in pediatric patients are
considered rare. For entomophthoramycosis, direct inoculation in
exposed or damaged skin or mucosa has been proposed as the main
infecting mechanism, some authors also propose inhalation of fungal
spores or propagules, and insect bites [2].

Blumentrath et al. proposed a classification for rhinoentomoph-
thoromycosis in atypical, early, intermediate, and late disease [3]. The
definition for atypical disease was previously used by Choon et al. to
name involvement of facial structures other than nose and maxillary
sinuses or non-facial tissues [4]. The more recent definition for atypical
disease includes involvement of the orbit, central nervous system (CNS),
bones, visceral organs, and/or lymph nodes with a time lapsed of less
than 11 months. In a meta-analysis performed by Blumentrath, atypical
disease was more frequently presented at younger age and in immuno-
compromised patients [3]. Clinical characteristics of atypical disease
were orbital cellulitis, the presence of fever, headache, vision impair-
ment and limitation in eye movements [3]. So far, most published pe-
diatric cases of entomophthoramycosis, specifically
conidiobolomycosis, could be catalogued as atypical disease [5-8]. In a
case report by Lithander et al., a 5-month-old female with pre-septal
cellulitis and involvement of left lacrimal sac was treated with multi-
ple topical and systemic antibiotics for two months with no improve-
ment. Finally, biopsy revealed hyphae and culture was positive for
C. coronatus. Treatment was stared with fluconazole with no improve-
ment, so it was replaced for deoxycholate formulation of AmB (D-AmB).
Excision of granulomatous lesion was necessary to achieve improvement
as well as hyperbaric oxygen therapy [5]. A second case, published by
Temple et al. of an 18-month-old girl who presented with induration and
erythema of the left epicantal region, fever, and no improvement after
antibiotic therapy. The progression of symptoms led to a biopsy of the
lesion where fungal hyphae were found. D-AmB was started but a week
after, the patient required endoscopic surgery to remove the mass.
D-AmB was injected directly in the lesion and systemic steroid treatment
was added. Later, treatment was changed to itraconazole. In this case
disease relapsed after antifungal treatment and radical resection of the

25

left eye was needed [6]. In 2011, Pornpanich et al. reported another
pediatric case with similar clinical evolution. Treatment with D-AmB for
four weeks followed by itraconazole for two months was stablished [7].
Immunologic work up was performed in all cases mentioned, including
the ones from our center, with no evidence of immunity inborn errors
(IIE) [5-71.

As shown in the two cases we presented, diagnosis for entomoph-
thoramycosis is challenging, especially when atypical disease is
encountered. As with most fungal infections, direct microscopy, culture,
and histopathology are crucial for establishing diagnosis. The Splen-
dore-Hoeppli phenomenon consists of an eosinophilic reaction triggered
by the presence of the invading hyphae [1]. This feature is not exclusive
of entomophthoralean fungi and was initially described in schistoso-
miasis. It can also be found to a lesser extent in mucormycosis [9], but
the presence of infarction and angioinvasion should lead towards this
diagnosis rather than entomophthoramycosis [1,9].

Important to consider differential diagnoses with other tropical in-
fections, as well as other fungal infections (mucormycosis). The presence
of coenocytic hyphae in tissue samples should always raise the suspicion
of mucormycosis, which requires aggressive surgical and antifungal
treatment. Nevertheless, important features can help differentiate
entomophthoramycota from mucormycota [1,2]. Time of onset is usu-
ally shorter for mucormycosis compared to entomophthoramycosis,
even in pediatric patients [8]. Entomophthorales do not usually generate
angioinvasion as Mucorales do, and rarely develop invasive disease in
immunocompetent individuals. Mucorales are known to be opportu-
nistic fungal agents which main predisposing factor is neutropenia and a
ketoacidotic state [1,8].

So far, there are no treatment guidelines established for the man-
agement of entomophthoramycosis. Surgery combined with antifungals
appears to be the most effective treatment strategy. In a retrospective
study performed by Varguese et al. of 22 cases of adult patients with
rhinofacial conidiobolomycosis, antifungal susceptibility test was per-
formed in nine isolates, all with high MIC values for all azoles (itraco-
nazole, voriconazole and posaconazole) and two for AmB. The lowest
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MICs were for cotrimoxazole [10,11]. Previous authors have stated high
MICs for azoles and AmB but with no clinical correlation. Clinical effi-
cacy of itraconazole is reported in 73% and 22% for AmB [1]. Treatment
using drug combinations like AmB with itraconazole or cotrimoxazole,
or potassium iodine with itraconazole have proven to be effective [1,
12]. In the cases presented we decided on combination of antifungal
treatment, as well as extensive surgical management, because of the
advanced stage at diagnosis and atypical presentation.

The use of hyperbaric oxygen therapy was available for Case 1 after
debulking surgery was performed. Hyperbaric oxygen therapy (HBOT)
has been reported as adjunctive treatment for former zygomycosis since
the 1970s. Pressurized hyperoxygenation leads to augment tissue
oxygenation and specifically in mycoses, HBOT has been proved to in-
crease antifungal action of AmB. It has been used as adjunctive therapy
in mycosis that require surgical treatment or with involvement of deep
tissues and necrosis [13]. For Case 2 the use of HBOT was not available.

4. Conclusion

These cases represented a diagnostic and therapeutic challenge at
our center. Even though these are considered rare mycoses we must
consider them in the differential diagnosis of rhino-facial, pre-septal and
orbital cellulitis in children, specially where there is no improvement
with conventional treatment.
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