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TO THE EDITORS,

The COVID-19 pandemic has substantially impacted all fields of medicine globally. Both surgical and
non-surgical specialties have modified the approach to diseases, considering the difficulties in accessing tools,
contact with patients, financing, infrastructure, and time availability [1, 2]. This is a double-edged sword since
it causes delays in managing acute, subacute, or chronic conditions, underdiagnosis or overdiagnosis, and inad-
equate therapeutic plans that may have repercussions in the genesis or decompensation of other diseases [1-4].
Mucormycosis is an emerging fungal infection that has raised global health alarms due to its association with
COVID-19 [1-8]. Although this condition frequently affects the lungs, a major outbreak has been described in
India and elsewhere in the world, with rhino-orbito-cerebral involvement, with morbidity, mortality and disability
rates of concern (Tab. 1) [1-8].

Studies have shown that mucormycosis can occur both in the acute phase of COVID-19 and post-COV-
ID-19 syndrome [9, 10]. The latter is defined as the appearance or persistence of symptoms or conditions
associated with the target organ lesion during the acute phase of COVID-19, which on average is 15-20 days
after the onset of symptoms [9, 10]. Although little is known about the post-COVID 19 syndrome, there is
no denying that it is a window of risk for fatal complications, especially in groups of patients with a history
of chronic diseases that cause immunosuppression and frailty [9, 10].

Orbital mucormycosis has been postulated as one of the main challenges of ophthalmology today [2, 3,
6-8]. Its early diagnosis and approach are essential to avoid the spread of infection and total involvement of
the eye globe, bone structures, soft tissues, or central nervous system, which increases the risk of sepsis, neuro
infection, and death [2, 3, 6-8]. Studies and case series have reported that long-standing or recently diagnosed
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Table 1. Summary of selected studies reporting orbital mucormycosis during COVID-19 and post-COVID 19 syndrome
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Time from onset
of symptoms Final
Authors COVID-19 to Description Management
onset of orbital outcome
mucormycosis
A 59-year-old non-diabetic male patient without any
underlying disease with a diagnosis of COVID-19. Fourteen
days after initiating management for COVID-19 with remdesivir
Mohammadi and methylprednisolone. The patient developed nasal Liposomal
etal, 2021 [1] 14 days obstruction and left side facial and orbital swelling. In sinus amphotericin B (i.v.) Dead
! endoscopic surgery, severe involvement and necrosis of the Surgical debridement
left-side lateral nasal wall, floor, and septum as well as left
ethmoid and sphenoid sinuses were observed, and also the
destruction of the left orbital floor and medial wall
Among the studied patients (n = 60), 58% (35) belonged to Liposomal amphotericin
stages 3 and 4 and had unilateral orbital involvement, ptosis Biv)
Arora et al., 17 days being the most typical ocular manifestation. A chance of early Not
2021 (2] (from 0 to 47 days) | detection was higher by 64% (p = 0.06) in patients presenting Transcutaneous mentioned
with the ocular sign or symptoms and by 42% (p = 0.1)in | "étrobulbar amphotericin B
patients who had not received systemic steroids injection
The mean age of the patients (n = 13) was 35.9 years ) )
(20-51 years). Five patients (38.4%) received retrobulbar Surgical debridement
Nair et al., 14.2 days amphotericin-B injections. The globe was salvaged in 4 of Systemic amphotericin B Al alive
2021 [3] (from 9 to 22 days) them. Before the COVID-19 infection, none of the patients Retrobulbar amphotericin B
were on insulin or other oral hypoglycemic drugs. None of the injections
patients had any systemic co-morbiditie.
A 56-year-old male with no significant past medical history
was diagnosed with COVID-19. He received dexamethasone
for 22 days as an outpatient. A month later, he exhibited Liposomal amphotericin B
P inflammatory changes in his right hemiface accompanied Imipenem
alou et al., . . . . . .
22 days by intense headache, diplopia, decreased visual acuity . Alive
2021 [4] . . . . . _ Vancomycin
in the right eye, amaurosis, and signs of right periorbital
cellulitis. Destruction of the superior turbinate region was also Surgical debridement
observed. Occupation of the maxillary sinus on the left side
related to sinusitis on the left side was also evident
The predominant symptom in patients (n = 10) recovered from
COVID-19 infection was headache (100%). Diminution of vision
was observed in 3 patients (30%). All 10 patients (100%) were
Gugetl, | 264w | ttthorl icosteros o prtf e marannt | gl sphtein |
2021 [5] o et i ® patients Posaconazole alve
days) were treated with antibiotics and antihistamines post-surgery
and advised for nasal douching. Three of 7 patients (42.8%)
were diagnosed with mucormycosis, and 1 of 3 patients
(33.3%) was diagnosed with aspergillosis
In the group of 32 patients with a documented history of Endoscopic sinus surgery
SARS-CoV-2 infection, 78.1% received steroid therapy, and Sinus debridement
28.1% — high flow nasal oxygen (12.5% of patients were fully Endoscopic
Mitra et al., 18 (+ 4) days vaccinated). 87.5% of patients reported blurring of vision, orbital clearance Not
2021 [6] - 65.62% — headache, 59.37% — cheek and eyelid swelling, and/or maxillectomy mentioned
50% — proptosis, 46.87% — ophthalmoplegia, and/or orbital exenteration
40.62% — ptosis, 40.62% — loss of sensation over the cheek, with adjuvant
and 25% — orbital pain Amphotericin B infusion
In a group of 100 patients with a documented history of
SARS-CoV-2 infection, the most common complaints were 20
headache and facial pain (55%). 25% of patients had normal Surgical debridement deaths/20
Desai et al., . vision, 10% were able to appreciate finger counting for > 6 m,
2021 [7] Hotienioned and 17% were only able to appreciate hand movements. Even LRI LD
projection of light was absent in 22% of patients. Normal eye Amphotericin B (i.v.) foIIow.-up/
movements were observed in 42% of patients, while restricted UEND
eye movements were present in 58% of patients
e —
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onset of orbital
mucormycosis

Final
outcome

In a group of 23 patients with a documented history of
SARS-CoV-2 infection, 19 patients had been infected earlier
and recovered, and 4 patients tested positive at the time of

presentation but had been infected for more than 14 days. Surgical debridement

Not mentioned The ethmoids (100%) were the most common sinuses B All alive

affected. The intra-orbital extension was present in 43.47% of Amphotericin B

cases, while the intracranial extension was observed in 8.69%.

Twenty-one patients were diabetic, and diabetes mellitus was
uncontrolled in 12 cases.

Sharmaetal.,
2021 [8]

i.v. — intravenously

diabetes, elderly, and the use of corticosteroids during the acute phase of COVID-19 are the main factors as-
sociated with the development of orbital mucormycosis [1-8]. However, some cases have also reported orbital
mucormycosis in immunocompetent and middle-aged patients [1, 4].

What is confusing and complicated in the early diagnosis of this ophthalmologic condition is its nonspe-
cific presentation. Most present with headache [5—7] and nonspecific ocular signs [2, 7], which may be associ-
ated with some phenotype of post-COVID 19 neurological syndrome or any other nonspecific neurological
condition. Fortunately, although management is aggressive (surgical debridement, liposomal amphotericin B
(¢.2.), and transcutaneous retrobulbar amphotericin B injection), survival rates are high [3-5, 7, 8]. Particu-
larly, Nair et al. [3] found that out of 13 patients, the overall globe salvage was possible in 42.8% (6/14 eyes),
the globe could be preserved in 4/5 patients who received retrobulbar amphotericin B injections [3]. This is
an important fact to highlight about the results of eye survival in pharmacological management.

However, there are no high-quality studies that have evaluated these survivors’ functional capacity and
quality of life to date. Considering then the global prevalence of diabetes mellitus and that due to misinfor-
mation and self-medication, many patients with the mild phenotype of COVID-19 consume corticosteroids
without prescription, an increase in the number of cases of orbital mucormycosis with rhino-cerebral exten-
sion is expected in the near future. Some useful strategies would be the design of specialized groups for strict
follow-up of COVID-19 patients with mild-to-moderate phenotype and home care and patients with the
post-COVID-19 syndrome. Especially patients between 14 and 25 days from the onset of symptoms should
be followed-up — in this period, according to the literature, manifestations of orbital mucormycosis appear
[1-8]. Similarly, specialized rehabilitation centers should be created to reduce morbidity and mortality during
the post-COVID 19 syndrome in order to reduce health costs and the overall burden of disease in the com-
ing months and years. This is a new line of research that should be exploited to achieve advances in the field

of ophthalmologic disease prevention and even in the understanding of the pathophysiology and tropism of
SARS-CoV-2 infection.
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