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Abstract

Introduction. Rhino-Orbito-cerebral mycoses are not only caused by Aspergillus spp. and Zygomycetes spp. but also can be 
associated with other rare species such as Neurospora spp., Cladosporium spp. and Fusarium spp. Mucormycosis is associ-
ated causatively with immunocompromised states, for example patients with comorbidities such as diabetes mellitus. Clinical 
symptoms of coronavirus disease (COVID) and mucormycosis in tandem are critical and relentless, frequently with no life-
saving treatment.

Case series. We report three patients with COVID-19 infection, who during the course of treatment developed rhino-orbital-
cerebral mycosis including oral cavity involvement. Rhinocerebral mycosis along with oral cavity involvement was diagnosed 
by radiological investigations and preliminary screening for fungal infection (KOH mount) in all three cases. Empirical treatment 
was started but patients did not respond to treatment. All patients died even after debridement and maxillectomy. On culture, 
rare species of fungi were isolated in all three cases which, with the help of a reference laboratory, were identified as Neuros-
pora, Cladosporium and Fusarium. Neurospora is considered nonpathogenic to humans. Cladosporium is a dematiaceous fungus 
found in soil in all climates, associated with disseminated or cerebral infections; and Fusarium, though considered a sapro-
phytic colonizer of skin and respiratory mucosa along with other bacteria, is a common cause of mycotic keratitis worldwide.

Conclusion. Immune system modifications due to COVID-19 with/without other risk factors can result in fungal co-infections 
that prove to be fatal for the patients. It is vital to be aware that COVID-19 patients, particularly those who are critically ill, may 
acquire secondary fungal infections and early detection is critical.

DATA SUMMARY
No data was generated during this research or is required for the work to be reproduced.

INTRODUCTION
Since 2019, the world has faced the scourge of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Rhino-orbital cerebral 
mycosis (ROCM) is a fatal opportunistic infection characterized by rapid progression and vascular invasion. Paltauf first identified 
rhinocerebral mycosis (RCM) in 1885 [1]. The most common causes of central nervous system (CNS) mycoses are zygomycosis and 
aspergillosis. Zygomycetes are part of the phylum Glomeromycota subphylum Mucoromycotina. Rhizopus, Mucor, Rhizomucor and 
Absidia are among the genera [2]. Candida, Cryptococcus, Histoplasma, Coccidioides and Cladosporium are other fungi that cause 
CNS mycosis [3].

ROCM is a rapidly progressive and fatal disease that begins after a patient inhales spores and it affects the lining of the nose and sinuses, 
the oral cavity and the eye sockets, and the CNS. The most common clinical manifestations of orbital involvement are headache, facial 
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discomfort and fatigue. Symptoms increase rapidly and may be followed by ptosis, limited eye movement and periorbital cellulitis 
[4]. Visual impairment due to central retinal artery occlusion is also common. The most dangerous consequence of RCM is cerebral 
vasculitis [5]. The vascular invasion capacity of the fungus is primarily responsible for the arterial occlusion and extensive tissue 
necrosis. Various studies have shown the mortality rate in RCM to be 15–82 % [6].

Multiple resections, including maxillectomy with intravenous amphotericin B, combined with rigorous surgical management 
may provide a better prognosis and higher long-term survival [7]. Coronavirus disease 2019 (COVID-19) infection is associated 
with many forms of disease caused by fungal and bacterial co-infections [8]. We report three cases of COVID-19 with ROCM.

CASE REPORT 1
A 66-year-old man presenting to the tertiary care hospital with shortness of breath and high-grade fever for the past 2 days tested 
positive for COVID-19 and was hospitalized on 6 May 2021. His SpO2 level was 80 % on admission and he was only able to maintain 
saturation with the help of non-invasive ventilation (NIV). He was monitored in the intensive care unit (ICU) and given remdesivir 
intravenously (IV) for 11 days. Methylprednisolone was given IV for 18 days. During his COVID-19 treatment, 12 days of injection 
dexamethasone was also administered. The patient began to complain of numbness, weakness and tingling all over the face (left side) 
6–8 days after admission, with redness and tearing in the right eye for the last 1–2 days. The patient’s occupational history was that of 
a retired disabled worker who later worked as a fruit seller.

The patient had type 2 diabetes mellitus (T2DM) for 8 years and hypertension for 5 years, and was inconsistent with treat-
ment compliance. On computed tomography (CT) of the paranasal sinuses (PNS), the ethmoidal and maxillary nasal sinuses 
displayed an ill-defined heterogeneous soft tissue signal intensity of mucosal thickening (Fig. 1). According to test results, D-dimer 
was 790 ng ml−1, C-reactive protein (CRP) was 106 mg dl−1, Total Leukocytes Count (TLC) was 20500 mm−3, serum ferritin was 
818 mg l−1, HbA1C was 10.8% and Lactate dehydrogenase (LDH) was 179 IU l−1. All of the parameters were abnormal. Based on 
all indications and symptoms, the patient was referred to undergo functional endoscopic sinus surgery (FESS). On the left side, 
FESS was performed on both the maxillary sinuses and the ethmoid sinus, some crusting was noted, and debrided tissue was sent 
to the pathology lab for histological investigation and to the microbiology lab for KOH mount and fungal culture. Histopathology 
revealed dense infiltration by inflammatory cells comprising predominantly lymphocytes, few plasma cells and foreign body giant 
cells in the epithelium and sub-epithelium with septate fungal hyphae having a broad base. In the KOH mount, a septate hyphae 
fungal ball was seen (Fig. 2). Within 2 days of culture, fungal growth showed aerial mycelium with an orange colour (Figs 3 and 4)

Conventional amphotericin B was initiated based on radiological and microbiological interpretation. Growth of Neuros-
pora species was seen in culture on Sabouraud dextrose agar (SDA) plates at both 25 and 37 °C, 4–5 days after the material 
was received. His mouth cavity, including the maxillary and palate bones, was also implicated. A maxillectomy was 
performed, and the debrided tissue was sent for microbiological examination, which revealed the same type of organism 
in the KOH mount and culture. The patient’s condition did not improve, magnetic resonance imaging (MRI) of the brain 

Fig. 1. Case 1. CT PNS: the ethmoidal and maxillary nasal sinuses display an ill-defined heterogeneous soft tissue signal intensity of mucosal thickening.
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and orbit revealed right orbital involvement and right intracranial haemorrhage, and the patient was scheduled for right 
eye exenteration. Following surgery, the patient was in the ICU for more than 40 days, and following surgery, the patient 
was on liposomal amphotericin B for up to 25 days but died 2 months later due to CNS involvement.

CASE REPORT 2
A 63-year-old male patient on NIV was transferred from another hospital on 21 May 2021. At the time of admission, 
the patient complained of shortness of breath and right-sided facial and nasal discomfort. He had T2DM for 7 years and 
was on oral hypoglycaemics. He tested positive for COVID-19 within 14 days of hospitalization. For the first 7 days, the 
patient was quarantined at home, but his condition deteriorated, and he was taken to a government hospital. The chest 
severity score on high-resolution CT was 18 out of 25.

Fig. 2. Case 1. KOH mount: fungal ball-type hyphae observed in a 10% KOH mount.

Fig. 3. Case 1. Neurospora spp. growth on an SDA slant.
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Laboratory investigation findings were D-dimer 4614 ng ml−1, CRP 78 mg dl−1, serum ferritin 927 mg l−1 and TLC 
16900 mml−3. During his hospital stay, he had six injections of remdesivir 100 mg, methylprednisolone for 5 days and 
dexamethasone for 4 days, but his condition did not improve. The patient began complaining of severe headaches, and 
the treating physician suspected fungal sinusitis. The patient was sent to our hospital for further management. Because 
the patient’s health was worsening rapidly, he was admitted to the ICU with oxygen support.

CT PNS revealed mucosal thickening within the ethmoidal and maxillary nasal sinuses (Fig. 5). Because of a high level of 
suspicion, the patient was posted for FESS, and the debrided sample was submitted for histopathology, KOH and fungal 
culture. The KOH mount revealed septate-type fungal elements. The routine protocol for a positive fungal culture was 
the same as in Case 1. From the material, a Cladosporium species was isolated. A lactophenol cotton blue (LPCB) mount 
exhibited dark-pigmented conidia that are mostly in branching chains in olive-green to black colonies (Fig. 6). In this 
case, histopathology did not find any evidence of fungal hyphae.

Fig. 4. Case 1. LPCB mount: Neurospora spp. showing chains of arthroconidia.

Fig. 5. Case 2. CT PNS: mucosal thickening in the ethmoidal and maxillary nasal sinuses.
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The patient was treated empirically with liposomal amphotericin B, but showed no improvement. Because of the involve-
ment of the oral cavity and palate bones, a partial maxillectomy was performed. The patient’s health deteriorated, and 
he ended up on ventilator support; his condition did not improve even after 15 days of hospitalization and ICU care, and 
he died.

CASE REPORT 3
A 50-year-old female patient presented to the hospital with shortness of breath, fever and unconsciousness on 25 May 
2021. The patient tested positive for COVID-19 1 week previously. She had recently been diagnosed with T2DM and was 
on medication for hypertension for 2 years. She was immediately taken to the ICU for life-saving treatment. On admission, 
the patient’s oxygen saturation was 62 %. Subsequently, she were intubated and was on supported ventilation for 20 days. 
Laboratory investigation revealed D-dimer 1142 ng ml−1, CRP 54.7 mg dl−1, TLC 9800 mm−1, erythrocyte sedimentation 
rate 80 mm h−1, HbA1C 11.3 %, IL-6 18.51 pg ml−1 and LDH 478 IU l−1. All parameters were abnormal. During her hospital 
stay, the patient was given remdesivir 100 mg injection for 6 days and methylprednisolone 40 mg twice daily for 20 days. 
During her stay, she also received low molecular weight heparin and convalescent plasma. On MRI/CT of PNS and brain, 
mucosal thickening in the maxillary and ethmoidal sinuses was evident (Fig. 7). The otolaryngology consultant ordered a 
nasal swab (since FESS was not possible because the patient was on a ventilator) to rule out fungal aetiology and KOH for 
initial screening of fungal infection. We promptly notified the presence of fungal elements. The swab was subsequently 
inoculated onto SDA, and the positive fungal culture protocol was the same as in Case 1. A histopathological investigation 
was not sought, due to clinical judgement indicating a high likelihood of fungal infection.

On microscopy, micro- and macroconidia were visible. The microconidia were single-celled and in chains or balls. The 
macroconidia were crescent- as well as bean-shaped and were unicellular and transversely septate. The colonies grew 
rapidly after 5–6 days, and were granular, flat and floccose. The appearance was white in the early stages, followed by the 
production of light pink to orange colour. A pigmented Fusarium solani was isolated (Figs 8 and 9).

The infection spread to the nasal cavity, orbit area, cerebral area and oral cavity. The doctor recommended FESS and 
a maxillectomy. She was on ventilator support until her death, and no surgical therapy was performed. She died after 
1 month in the ICU following COVID-19 pneumonia, severe lung fibrosis and cardiac shock. Brief information for all 
three patients is given in Table 1.

Fig. 6. Case 2. Cladosporium species growth: (a) obverse and (b) reverse view.
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DISCUSSION
Comorbid factors such as diabetes mellitus, immunosuppressive medication, past pulmonary pathology and protracted hospital stay 
with systemic immunological modifications caused by COVID-19 infection may result in secondary infections, increasing morbidity 
and mortality.

Intravenous methylprednisolone 0.5–1 mg kg–1 day–1 for 3 days in moderate cases and 1–2 mg kg–1 day–1 in severe cases [9, 10] and the 
use of dexamethasone (6 mg day–1 for a maximum of 10 days) in patients who are ventilated or require supplemental oxygen but not 
in milder cases is recommended by The National Institute of Health [10]. The guidelines specifically mention the risk of developing 
a secondary infection.

Zygomycosis and Aspergillosis are the commonest causes of CNS mycosis. Other fungi such as Candida, Cryptococcus, Coccidioides, 
Histoplasma and Cladosporium have also been incriminated [11]. Many fungi have probably evolved to switch their lifestyles among 
endophyte–pathogen–saprotroph. Moreover, when their balanced interaction with the host is disrupted, Neurospora species can 
switch to a pathogenic state. [12]

Our first case reported Neurospora, an Ascomycete fungus. Considered a contaminant and commonly utilized in numerous eukaryotic 
cell biology investigations, it has been implicated in peritonitis, eye infection, oral cavity infection and occupational asthma [13]. In 

Fig. 7. Case 3. CT PNS: mucosal thickening in the maxillary and ethmoidal sinuses.

Fig. 8. Case 3. Fusarium solani growth in (a) obverse and (b) reverse view.
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COVID-19 patients, prominent risk factors include incorrect steroid usage and, most critically, diabetes [14] which has an increased 
likelihood of fungal co-infection with Neurospora species, normally considered non-pathogenic to humans.

In our second case, we isolated Cladosporium species; this genus comprises dematiaceous saprophytic fungi found in the soil, often 
referred to as phaeoids [15]. It is an Ascomycete fungus with dark-coloured hyphae due to the presence of melanin, which is regarded 
as the most significant virulence factor since it interacts with microglial cells. Phaehyphomycosis by Cladosporium species in humans 
is relatively rare, with a variety of clinical presentations including cutaneous, subcutaneous, paranasal sinus and brain infections. 
Because of their neurotropism, phaeoid fungi are responsible for CNS infection.

Very few cases of ROCM have been reported from Africa, South America and Australia, and the majority are from North America, 
Asia and the Middle East [13]. According to Katarzyna Góralska et al. most patients were farmers by occupation, confirming the 
primary source of infection, namely soil. Worldwide, males are three times more likely than females to be infected, while a much 
higher ratio of 14 : 1 is found in India [14, 15]. In our third case we isolated Fusarium solani which is saprophytic and widespread 
in nature [16].

Fusarium species are a common worldwide cause of mycotic keratitis, but in immunocompromised patients they may cause various 
diseases such as onychomycosis, mycetoma, sinusitis and septic arthritis [13]. The main problem of Fusarium species is high MICs for 
amphotericin B. Good clinical and laboratory microbiological practice is thus important, with macroscopic, microscopic and clinical 
correlation with history for pathogen isolation [17].

ROCM due to such rare species has been sparsely reported in the medical literature. Many post-COVID mucormycosis patients require 
life-saving FESS and maxillectomy but due to the invasive and aggressive nature of these infections, very few patients survived; those 
that do survive have permanent deformities affecting their quality of life.

Fig. 9. Case 3. LPCB of Fusarium solani showing sickle-shaped macroconidia.

Table 1. Brief information on patients included in the case series

Case 
no.

Age 
(years)/

sex

COVID-19 
RT-PCR 

test

Clinical signs/symptoms Radiological findings Underlying 
disease

Vaccinated Treatment Species isolated

1 66/M Positive Numbness, weakness and tingling on 
the left side of the face with redness and 

dropsy of right eye

CT PNS shows an ill-defined heterogenous 
soft tissue signal intensity and mucosal 
thickening in maxillary and ethmoidal 

nasal sinus

Diabetes type 
2, hypertension

No Liposomal 
amphotericin B

Neurospora
species

2 63/M Positive Respiratory distress, severe headache, 
facial pain

CT PNS findings were mucosal thickening 
in maxillary and ethmoidal nasal sinus

Diabetes type 2 No Liposomal 
amphotericin B

Cladosporium 
species

3 50 /F Positive Respiratory distress, rhinorrhoea, 
monolateral facial pain

CT PNS and brain showed mucosal 
thickening in maxillary and ethmoidal 

sinus

Diabetes type 2 No Liposomal 
amphotericin B

Fusarium 
species

*CT PNS: CT scan of paranasal sinus.
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CONCLUSION
This study reports three cases of fungal co-infection with extremely rare isolates in COVID-19-positive patients. During 
the COVID-19 pandemic, India was the country most affected by mucormycosis and ROCM, contributing about 44.3 % of 
the entire cases reported worldwide.

SARS-CoV-2 has some modulatory effects on the immune response in patients, but treatment based on steroids has had a major impact 
on immunosuppression, as evident in the recent literature. Prolonged hospital stay in ventilated COVID-19 patients also increases the 
chances of fungal co-infections with poor outcomes and high mortality. So, it is both the infection and the treatment that has opened 
the door to secondary infections, which cause considerable morbidity and mortality, as is evident in this case series.

It is therefore vital to be aware that in severely affected COVID-19 patients, particularly those with uncontrolled diabetes and fulminant 
pulmonary disease, early rapid diagnosis, proper planning, careful management and control of COVID-19 can be successful for the 
prevention of ROCM, the development of which frequently leads to the patient’s death despite the best efforts of the treating clinicians.

LIMITATION
In case 1 and 2, we were able to identify only genus level of causative organism because it can not be able to identify to the species 
level by conventional methods. Also, their species level identification will not change in to treatment and management plan.
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please therefore ensure you update the SciScore submission 
question with any revised manuscript text

Thanks for your cooperation. 
We are agreeing for that. We 
will update the SciScore sub-
mission questions.

VERSION 2

Editor recommendation and comments
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License.
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Date report received: 18 August 2023
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Comments: The language used is poor, which can cause ambiguity at times. Please carefully rewrite it. We offer a discounted 
translation service, Editage (https://www.​editage.​com/; see https://www.​microbiologyresearch.​org/​prepare-​an-​article#​13 for 
more information).
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License.
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Date report received: 12 August 2023
Recommendation: Accept

Comments: Although most of the requested modifications were made in the paper, there are still some grammatical and syntax 
errors in the text.

Please rate the quality of the presentation and structure of the manuscript
Good

To what extent are the conclusions supported by the data?
Partially support

Do you have any concerns of possible image manipulation, plagiarism or any other unethical practices?
No

Is there a potential financial or other conflict of interest between yourself and the author(s)?
No

If this manuscript involves human and/or animal work, have the subjects been treated in an ethical manner and the authors complied 
with the appropriate guidelines?
Yes
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© 2023 Mora Montes H. This is an open access peer review report distributed under the terms of the Creative Commons Attribu-
tion License.

Héctor Mora Montes; Universidad de Guanajuato, Noria Alta s/n Col. Noria Alta, Guanajuato, MEXICO
https://orcid.org/0000-0001-6973-0595

Date report received: 09 August 2023
Recommendation: Major Revision

Comments: I thank the authors for their response to my comments. Regrettably, most of my primary concerns still stand after 
revision. I still consider it essential for this study to perform further analyses to taxonomically classify the isolates, along with 
susceptibility tests. Without this, the manuscript communicates incomplete cases.
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Please rate the quality of the presentation and structure of the manuscript
Satisfactory

To what extent are the conclusions supported by the data?
Partially support

Do you have any concerns of possible image manipulation, plagiarism or any other unethical practices?
No

Is there a potential financial or other conflict of interest between yourself and the author(s)?
No

If this manuscript involves human and/or animal work, have the subjects been treated in an ethical manner and the authors complied 
with the appropriate guidelines?
Yes

SciScore report

https://doi.org/10.1099/acmi.0.000575.v2.1
© 2023 The Authors. This is an open-access article report distributed under the terms of the Creative Commons License.

iThenticate report

https://doi.org/10.1099/acmi.0.000575.v2.2
© 2023 The Authors. This is an open-access article report distributed under the terms of the Creative Commons License.

Author response to reviewers to Version 1

Name of the Journal: Access Microbiology

Manuscript Title: RHINOORBITAL CEREBRAL MYCOSIS: A CASE SERIES OF NON-MUCORALES IN COVID PATIENTS

Manuscript Number: 2023-0015
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Sr. No Comments in details Author Response

1 Please upload figures as separate, high resolution, editable 
files. Acceptable file types are PDF, GIF, TIFF, EPS, JPEG, 
PNG, SVG, and PPT. Please ensure the legends are in the 
main manuscript.

We are uploading the images in 
JPG/JPEG format along with the 
revised manuscript.

2 During submission you requested that your article was posted 
online immediately without corrections. This means that 
when you submit your revised article, it will be run through 
the Review Tools a second time and this second report will be 
posted alongside the preprint. When submitting your revised 
article, please therefore ensure you update the SciScore sub-
mission question with any revised manuscript text

Thanks for your cooperation. 
We are agreeing for that. We will 
update the SciScore submission 
questions.

Reviewers’ Comments’ response
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Sr. No Comments in details Author Response
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2 1 I read the manuscript in details. Here are 
some recommendations for improving the 
manuscript:
Line 32: Instead of Zygomycetes group, you 
may be using Zygomycetes species

Thanks to review our manuscript and give 
comments.
We correct the word as per your sugges-
tion.

2 Lines 34-35: Define the primary risk factor 
for ROCM, whether it is COVID-19 or dia-
betes mellitus and reason it.

Diabetes Mellitus is a primary risk factor 
of opportunistic mycological infections 
including ROCM

3 Line 58: Correct the sentence. Mucoraceae 
are members of Zygomycetes

The sentence iss corrected and highlighted 
in the text.

4 Lines 90-93: present the histopathological 
findings for all cases.

Case 1 and case 2 HPE findings are noted. 
Case 3 HPE investigation not sent. Find-
ings are added in the manuscript and 
highlighted.

5 Line 73- … Indicate the dates of all cases' 
admissions. The World Health Organization 
(WHO) issued a cautionary statement re-
garding remdesivir in late 2021. Are you still 
providing this medication?

Yes sir, we are aware about the WHO 
issued cautionary statements regarding 
remdesivir in late 2021. Those all cases 
were admitted before that time. We add 
the month and year of the admission to 
support it.

6 Lines 145-148: These sentences may not 
adequately represent Fusaria characteristics. 
The results can be revised, and their interpre-
tation can be discussed with a mycologist.

We apologize for errors. Thanks for your 
notification. We correct the fusarium char-
acteristics

3 1 The manuscript under peer-review entitled, 
"Rhinoorbital cerebral mycosis: A case series 
of non-Mucorales in Covid patients" deals 
with uncommon presentations of common 
fungi found among patients, particularly in 
the background of Covid-19 and emphasizes 
the importance of non-Mucorales fungi. The 
drafting of the manuscript is very poor as far 
as the language is concerned. Moreover, the 
sentences are haphazard, which is not a fea-
ture of writing any manuscript. The authors 
are not very clear whether they want to deal 
with the fungal contaminants as significant 
fungi.

Thanks for your notification. We revised 
the manuscript.
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The study design is not proper on the basis of 
which the study should be based.

This case series was not a planned study. 
We clubbed all three cases which had unu-
sual presentations.

The names of the fungal isolates have been 
written up to the genus level only. There is 
no description of species of any of the isolate 
mentioned in the study.

We were also concerned about the taxo-
nomical identification of fungal species. 
Due to the resource-limited setup, we were 
not able to reach the species level even 
though the first case organism genus was 
identified with the help of the national 
mycology center of the region. They were 
also not able to identify the species due to 
rare organisms.

There is mention of Fusarium but morpho-
logical description is of Aspergillus mention-
ing as vesicle, phialides, etc. the photograph 
also shows macro and micro conidia sub-
stantiating Fusarium but there is no vesicle or 
phialide as written in the text of the manu-
script

We apologize for the errors. Thanks for 
your notification. We correct the fusarium 
characteristics

There is no clinical photograph of any of the 
patient, depicted in the manuscript. Moreo-
ver, there is no photomicrograph of the direct 
finding of KOH or CFW or HPE, any radio-
logical finding, convincing photograph of the 
fungi isolated from the patients. This point 
is very crucial because the histopathological 
findings in a descriptive manner clearly and 
correctly mentioned the acute-angle branch-
ing of fungal hyphae. The textbook descrip-
tions of fungi are very clear and decide their 
significance.

Thanks for your concern. We had KOH 
photograph of the organism but due to the 
limitation of the images, we were not able 
to upload the images of KOH, HPE, and 
Radiological findings. We know those test 
photographs are good evidence of the case 
study to identify the infection.
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The entire discussion is also without any 
direction. The authors are trying to establish 
the nonpathogenic fungi as significant patho-
gen. They could have gone for molecular 
typing also when the fungus was grown in 
the pure form otherwise it may be similarly 
looking fungus, may be confusing with non-
pathogenic fungi. Moreover, they are not 
identifying to the species level in any of the 
fungal isolates which is a major point in con-
sideration of any publication. Moreover, the 
cultural description is related to Aspergillus 
whereas the final diagnosis in the of the same 
isolate is Fusarium. The authors have no idea 
what they are writing.

Thanks for your notification. We revised 
the discussion.

During the Covid-19 period about one-third 
of the patients of mucormycosis presented 
with mixed infection in India. Therefore, all 
these mixed infections are to be explored to 
maximum extent, which the authors have not 
done. In the entire manuscript it is not men-
tioned that any of the reported 3 cases were 
part of the mixed infection. They could have 
written that mucormycosis was ruled out in 
the prevailing circumstances of Covid-19.

Thanks, sir for your notification. We also 
found several cases of mucormycosis dur-
ing the covid-19 which had mixed infec-
tion of mucor along with other fungal 
infections. Fortunately, these cases were 
not mixed infections.

The references are arranged without any 
specific pattern, definitely not the pattern of 
Access Microbiology. After writing the manu-
script all the authors have not even read the 
manuscript otherwise how the reference No. 
3 is again appearing at serial No. 11 and same 
is cited in the text also multiple times.

References are corrected as per the journal 
guidelines. We apologize for the errors.
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4 This is an interesting report of three cases 
of rhino orbital cerebral mycosis caused by 
atypical fungal genera. The description of the 
cases is almost complete; the only gap I see is 
the lack of solid laboratory tests to assess im-
munological fitness before treatment.

Thanks for your comments. Due to the 
severity of the disease, biomarkers were 
checked to start the treatment. At our 
center, immunological fitness assessment 
facilities were not available.

The main flaw of the presentation is the lack 
of details about the taxonomical identifica-
tion of the putative causative agents. I think 
it is relevant to apply molecular taxonomical 
tests to the fungal isolates to have identifica-
tion at a species level. Since these are atypical 
causative agents of this type of fungal infec-
tion, I consider this aspect essential. Along 
the same line, the antifungal susceptibility 
test should also be included

We were also concerned about the taxo-
nomical identification of fungal species. 
Due to the resource-limited setup, we were 
not able to reach the species level even 
though the first case organism genus was 
identified with the help of the national 
mycology center of the region. They were 
also not able to identify the species due to 
rare organisms.

Finally, I do not agree with the following 
statement: "systemic immunological modifi-
cations caused by COVID-19 infection may 
result in secondary infections"... SARS-CoV-2 
indeed modifies some immunological com-
ponents during the infection, but the treat-
ment based on steroidal anti inflammatories 
has a major impact on immunosuppression. 
So, it is both the infection and the treatment 
that open the door to secondary infections. 
This should be modified in the whole manu-
script.

Thanks for your notification.
We check and correct the sentences as per 
your suggestion.

VERSION 1

Editor recommendation and comments

https://doi.org/10.1099/acmi.0.000575.v1.6
© 2023 Brown H. This is an open access peer review report distributed under the terms of the Creative Commons Attribution 
License.

Helen Brown; Cardiff University, UNITED KINGDOM

Date report received: 19 July 2023
Recommendation: Major Revision

Comments: The reviewers have highlighted major concerns with the work presented. Please ensure that you address their 
comments. The language used is poor, which can cause ambiguity at times. Please carefully rewrite it. We offer a discounted 
translation service, Editage (https://www.​editage.​com/; see https://www.​microbiologyresearch.​org/​prepare-​an-​article#​13 for 
more information).
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Reviewer 3 recommendation and comments

https://doi.org/10.1099/acmi.0.000575.v1.4
© 2023 Mora Montes H. This is an open access peer review report distributed under the terms of the Creative Commons Attribu-
tion License.

Héctor Mora Montes; Universidad de Guanajuato, Noria Alta s/n Col. Noria Alta, Guanajuato, MEXICO
https://orcid.org/0000-0001-6973-0595

Date report received: 11 July 2023
Recommendation: Major Revision

Comments: This is an interesting report of three cases of rhino orbital cerebral mycosis caused by atypical fungal genera. The 
description of the cases is  almost complete; the only gap I see is the lack of solid laboratory tests to assess immunological fitness 
before treatment. The main flaw of the presentation is the lack of details about the taxonomical identification of the putative 
causative agents. I think it is relevant to apply molecular taxonomical tests to the fungal isolates to have identification at a species 
level. Since these are atypical causative agents of this type of fungal infection, I consider this aspect essential. Along the same 
line, the antifungal susceptibility test should also be included.  Finally, I do not agree with the following statement: "systemic 
immunological modifications caused by COVID-19 infection may result in secondary infections"... SARS-CoV-2 indeed modifies 
some immunological components during the infection, but the treatment based on steroidal antiinflammatories has a major 
impact on immunosuppression. So, it is both the infection and the treatment that open the door to secondary infections. This 
should be modified in the whole manuscript.

Please rate the quality of the presentation and structure of the manuscript
Satisfactory

To what extent are the conclusions supported by the data?
Partially support

Do you have any concerns of possible image manipulation, plagiarism or any other unethical practices?
No

Is there a potential financial or other conflict of interest between yourself and the author(s)?
No

If this manuscript involves human and/or animal work, have the subjects been treated in an ethical manner and the authors complied 
with the appropriate guidelines?
Yes

Reviewer 2 recommendation and comments

https://doi.org/10.1099/acmi.0.000575.v1.5
© 2023 Anonymous. This is an open access peer review report distributed under the terms of the Creative Commons Attribution 
License.

Anonymous.

Date report received: 08 July 2023
Recommendation: Major Revision

Comments: 1.	 The manuscript under peer-review entitled, "Rhinoorbital cerebral mycosis: A case series of non-Mucorales in 
Covid patients" deals with uncommon presentations of a common fungi found among patients, particularly in the background 
of Covid-19 and emphasizes the importance of non-Mucorales fungi. 2.	The drafting of the manuscript is very poor as far as the 
language is concerned. Moreover, the sentences are haphazard, which is not a feature of writing any manuscript. The authors are 
not very clear whether they want to deal with the fungal contaminants as significant fungi. 3.	 The study design is not proper 
on the basis of which the study should be based. 4.	 The names of the fungal isolates have been written up to the genus level 
only. There is no description of species of any of the isolate mentioned in the study. 5.	 There is mention of Fusarium but 
morphological description is of Aspergillus mentioning as vesicle, phialides, etc. the photograph also shows macro and micro 
conidia substantiating Fusarium but there is no vesicle or phialide as written in the text of the manuscript. 6.	There is no clinical 
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photograph of any of the patient, depicted in the manuscript. Moreover, there is no photomicrograph of the direct finding of 
KOH or CFW or HPE, any radiological finding, convincing photograph of the fungi isolated from the patients. This point is very 
crucial because the histopathological findings in a descriptive manner clearly and correctly mentioned the acute-angle branching 
of fungal hyphae. The textbook descriptions of fungi are very clear and decide their significance. 7.	 The entire discussion is also 
without any direction. The authors are trying to establish the nonpathogenic fungi as significant pathogen. They could have gone 
for molecular typing also when the fungus was grown in the pure form otherwise it may be similarly looking fungus, may be 
confusing with non-pathogenic fungi. Moreover, they are not identifying to the species level in any of the fungal isolates which 
is a major point in consideration of any publication. Moreover, the cultural description is related to Aspergillus whereas the final 
diagnosis in the of the same isolate is Fusarium. The authors have no idea what they are writing. 8.	 During the Covid-19 period 
about one-third of the patients of mucormycosis presented with mixed infection in India. Therefore, all these mixed infections 
are to be explored to maximum extent, which the authors have not done. In the entire manuscript it is not mentioned that any of 
the reported 3 cases were part of the mixed infection. They could have written that mucormycosis was ruled out in the prevailing 
circumstances of Covid-19. 9.	 The references are arranged without any specific pattern, definitely not the pattern of Access 
Microbiology. After writing the manuscript all the authors have not even read the manuscript otherwise how the reference No. 
3 is again appearing at serial No. 11 and same is cited in the text also multiple times.

Please rate the quality of the presentation and structure of the manuscript
Very poor

To what extent are the conclusions supported by the data?
Not at all

Do you have any concerns of possible image manipulation, plagiarism or any other unethical practices?
No

Is there a potential financial or other conflict of interest between yourself and the author(s)?
No

If this manuscript involves human and/or animal work, have the subjects been treated in an ethical manner and the authors complied 
with the appropriate guidelines?
Yes

Reviewer 1 recommendation and comments

https://doi.org/10.1099/acmi.0.000575.v1.3
© 2023 Khodadadi H. This is an open access peer review report distributed under the terms of the Creative Commons Attribution 
License.

Hossein Khodadadi; Shiraz University of Medical Sciences, Mycology, Zand, 7134845794, Shiraz, IRAN (ISLAMIC REPUBLIC 
OF), +989133253591
https://orcid.org/0000-0001-9507-8764

Date report received: 27 March 2023
Recommendation: Major Revision

Comments: Dear authors, I read the manuscript in details. Here are some recommendations for improving the manuscript: 
Line 32: Instead of Zygomycetes group, you may be using Zygomycetes species. Lines 34-35: Define the primary risk factor for 
ROCM, whether it is COVID-19 or diabetes mellitus and reason it. Line 58: Correct the sentence. Mucoraceae are members of 
Zygomycetes. Lines 90-93: present the histopathological findings for all cases. Line 73- … Indicate the dates of all cases' admissions. 
The World Health Organization (WHO) issued a cautionary statement regarding remdesivir in late 2021. Are you still providing 
this medication? Lines 145-148: These sentences may not adequately represent Fusaria characteristics. The results can be revised, 
and their interpretation can be discussed with a mycologist.

Please rate the quality of the presentation and structure of the manuscript
Satisfactory

To what extent are the conclusions supported by the data?
Partially support
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Do you have any concerns of possible image manipulation, plagiarism or any other unethical practices?
No

Is there a potential financial or other conflict of interest between yourself and the author(s)?
No

If this manuscript involves human and/or animal work, have the subjects been treated in an ethical manner and the authors complied 
with the appropriate guidelines?
Yes
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