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' ABSTRACT ’ Aim: Aim of the study is to put forth the effectiveness of surveillance by an otorhinolaryngologist in covid/post covid

patients with comorbidities for early detection and containment of mucomycosis for better outcomes and to reduce the
morbidity and mortality. Materials And Methods: The study was conducted at a tertiary care hospital/ nodal centre for covid-19 in Siddipet
district of Telangana. A prospective observational study on 15 cases of post covid from the period of May - October 2021 were diagnosed with
mucormycosis clinically, radiologically and with histopathological confirmation of fungus and were treated by appropriate surgical debridement
followed by course of parental and oral antifungal therapy. Results: In our study patients with preexisting diabetes and those who were treated
with parental steroids and male sex were at increased risk of mucormycosis. Surveillance played a major role in early detection of the disease
limited to nose and paranasal sinuses, and prompt treatment with reduced time gap between detection and intervention was helpful in reducing the
morbidity and mortality. Conclusion: Active surveillance and follow up of all covid patients with risk factors, irrespective of symptoms is a key to
early detection of mucormycosis, which helps in identifying the disease in early stages, reduces the morbidity and mortality.
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INTRODUCTION:

In 2019 there were reported cases of new strain of virus affecting the
respiratory tract and was named novel corona virus -19. This virus
soon spread throughout the world and has become pandemic. During
second wave of covid-19 due to delta variant a large number of cases
treated aggressively with steroids as a potential life saving drug for
treating covid pneumonia, lead to neutropenia and poor control of
blood sugars. In some patients who were already
immunocompromised due to preexisting diabetes, use of steroids have
resulted in further immunosuppression and new cases of deadly
opportunistic infection by fungus called mucormycosis were reported.
During covid -19 pandemic second wave, there was a sudden peak in
the number of cases of rhino-orbito-cerebral mucormycosis in
patients who were treated for severe covid -19 pnemonia in hospitals.
This led to increase mortality and morbidity in patients such as loss of
vision and facial deformities. People with preexisting medical
comorbidities such as diabetes were at increased risk of developing
mucormycosis. Mucormycosis is an acute and potentially fatal fungal
infection caused by fungi related to the mucoraceae family.(1)These
fungi are opportunist organisms and can be found in fruit, soil, feces,
and may be cultured from the nasal and oral mucosa of healthy
humans.(2)Mucormycosis is a rare opportunistic infection caused by
fungus belonging to genus Mucorales.

These fungi usually grow in decaying vegetative matter and are
ubiquitous. Rhinocerebral mucormycosis is an acute and often lethal
opportunistic fungal infection typically affecting diabetic (50% of the
cases) or immunocompromised patients caused by fungi of the class
zygomycetes (3-5). There were reported cases of this infection in
immunocompromised patients such as uncontrolled diabetes, organ
transplant recipients, HIV etc. The infection has high incidence in
diabetic patients due to the greater availability of glucose to the
pathogen, lower response of T-cells, reduced serum inhibitory activity
against the Rhizopus in lower pH, and increased expression of some
host receptors that mediate the invasion of human epithelial cells
through microorganism.(6)An Indian study has reported diabetes as
the main risk factor in 70% of the patients.(7) Most common sites for
mucormycosis are sinus (39%), lungs (24%), skin (19%), brain (9%),
GIT (7%), disseminated disease (6%) and other sites (6%) (8).
Clinically it may manifest with necrosis of paranasal sinuses or palate
and tongue which may progress towards orbit before reaching
intracranial structure (9). In our institute we have come across 15 cases
of mucormycosis affecting nose and paranasal sinuses, which had
properties of angioinvasion and tissue necrosis, which is rapidly fatal if

untreated. Endocopic picture of middle turbinate necrosis is shown in
figurel.

Fig 1 Endoscopic Picture Showing Blackish Discoloured Middle
Turbinate.

All the cases were studied for risk factors and treated with extensive
surgical debridement and Amphotericin B, and were followed up
regularly.

MATERIALSAND METHODS:

Study Setting:

In our study, a total of 15 cases were part of prospective observational
study, and data was collected, of which 14 patients were from our
hospital, which is a tertiary care center in Siddipet district of Telangana
and were diagnosed with covid 19, 1 patient was referred from
outside.We have diagnosed cases based on clinical history,
examination, diagnostic nasal endoscopy, CT scan, MRI of nose and
paranasal sinuses,KOH mount and fungal culture findings, obtained
from suspicious tissue samples intra operatively, from the period of
MAY - October 2021.
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Inclusion Criteria:

1) Adults above 18 years with clinical signs and symptoms of
mucormycosis admitted in covid ward during period of May 2021-oct
2021.

2) Patients coming to outpatient or referred from outside with history
of covid 19 with clinical signs and symptoms suspicious of
Mmucormycosis.

3) Histopathological confirmed cases of mucormycosis confined to
nose & paranasal sinuses in our hospital post covid 19

Exclusion Criteria:

1. Children or individual's less than 18 years

2. Non covid patients with signs and symptoms of chronic
rhinosinusitis.

3. Operated cases of Fungal sinusitis with species other than mucor

4. Asymptomatic Patients with post covid coming to opd who were
tested negative on KOH mount and radiological screening tests

5. Unfit cases.

All 15 cases underwent FESS with extensive endoscopic debridement
of affected sinuses and the tissue samples were collected and sent for
KOH mount for fungal hyphae and histopathological study. Confirmed
mucormycosis cases, as shown in figure2

Fig 2: KOH mount showing right branching aseptate hyphae
suggestive of mucor. Confirmed cases were started on liposomal
Amphotericin b later shifted to oral Posoconazole therapy and
followed up. All details were collected and analysed.

RESULTS:

Out of total of 15 cases 11 were male (73.3%) and 4 females (26.6%),
with age between 30 and 75 years with median of 50 years. 11 outof 15
(73.3%) patients were on prolonged oxygen therapy. 8/15 patients
(53.3%) were having preexisting diabetes at the time of treatment and
5/15 cases (33.3%) were hypertensive. 1 patient had completed
chemotherapy for hepatocellular carcinoma. All cases were treated
with steroids for covid associated disease. All cases were evaluated
clinically, radiologically and were subsequently operated by FESS and
extensive debridement of involved sinuses and necrotic tissue. Figure
3 shows contrast enhanced MRI scan of paranasal sinuses with areas of
necrosis (non enhancing tissue) amidstareas of enhancement.

| 3

Figure 3: Showing Contrast Enhanced MRI Where Non Enhancing
Areas In Nasal Cavity, Suggestive Of Devitalized Tissue

All cases were histopathologically confirmed for mucor. All cases
received liposomal Amphotericin B in immediate post operative
period. Liposomal amphotericin B was given in all patients in dose of
3-5 mg/kg body weight diluted in 250 ml of 5% dextrose given slowly
over 4 h.(10-14).Posaconazole, a triazole that inhibits growth of the
fungus, has been proposed as a promising adjunctive or alternative
treatment for mucormycosis(4, 15). In subsequent follow up one
patient died, which accounted for 6.6%. 1 case developed oroantral
fistula, which accounted for 6.6%, which was treated with partial
alveolectomy. Total of 14/15 cases, (93.3%) improved after
completion of oral posaconazole therapy and were declared cured after
thorough radiological and clinical evaluation, as shown in the table.

Table showing various parameters and their outcome in post covid
Mucormycosis.
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DISCUSSION:
India had witnessed sudden increase in number of covid cases during
second wave caused by delta strain of covid -19 virus, amidst the
pandemic there were also reporting of alarming increase in number of
cases of mucormycosis in patients who were hospitalised and treated
for covid 19. Among those who were treated, the prevalence of
mucormycosis were reported significantly higher in patients with
history of preexisting comorbidities like uncontrolled diabetes,
hypertension, ckd, chemotherapy. These patients must be followed up
regularly and clinically evaluated for early warning signs and
symptoms of mucormycosis and this plays important role in detection
and early intervention there by reducing morbidity and mortality and
reducing burden of disease.

I B B R

India being a global hub of diabetes with second position in world with
estimated 69.2 million people affected by it, diabetes is known to cause
immunosuppression by reducing chemotactic and phagocytic activity
of neutrophils. Impaired neutrophil and phagocyte response and
increased available serum iron are the two underlying conditions in the
majority of mucormycosis patients (16). Earlier studies had proven
that diabetic ketoacidosis impairs chemotaxic and phagocytic activity
of neutrophils and increased available serum iron respectively (17).
Angioinvasion by the fungi has been studied to a greater extent and is
considered central to its ability to cause tissue necrosis and
dissemination (16, 18). Glucocorticoids played important role in the
management of covid 19 in hospitalized patients to reduce the
mortality. Steroids are very well known to cause hyperglycemia and
worsen diabetic control as well as immunosuppressive effect on
macrophages and neutrophils accompanied by increased serum free
iron levels which promotes growth of fungus like mucor species which
is otherwise a rare opportunistic infection.

Mucormycosis of nose and paranasal sinuses is a rapidly fulminant
infection characterized by angioinvasion and infarction and necrosis
of tissue affected and rapid progression to spread to adjacent orbit and
brain resulting in high mortality rate and morbidity. In our study,
males(73.3%) were affected more than females (26.6%), we have
patients with age as young as 30 to as old as 75 with median average
age of 50 years, which is similar to the study done by balai et al(19),
Gupta et al(25).Almost all cases were already admitted in covid wards
and symptomatic patients with cheek pain and eye swelling were sent
for screening to our department before being discharged. One patient
who was treated outside for covid was referred due to presence of high
risk factors i.e., diabetes and history of chemotherapy and clinically
suspicious of mucor. We have found that almost 53.3% of our patients
were known diabetic and 33.3% were hypertensive prior to covid19.
Histopathological examination of surgical specimens can confirm the
clinical diagnosis with the appearance of right-branching aseptate
hyphae, which are considered typical of mucor species, along with
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evidence of angioinvasion and tissue necrosis (20). Fungal cultures
provide further confirmation (21). CT scans can be used to evaluate the
progression of disease although correlation with the clinical findings
may not always be accurate (22). All patients had a history of being
treated with high doses of steroids and were performed diagnostic
nasal endoscopy to look for blackish discoloration and necrosis of
nasal tissue and thorough examination of oral cavity was done for
palatal and dental involvement. Suspicious and symptomatic cases
were further evaluated radiologically with CT scan and MRI scans to
look for early signs of involvement of turbinates and sinuses. All our
patients showed radiological involvement of either turbinates or
sinuses in radiological screening, thoroughly worked up for surgery,
blood sugars were tightly controlled and planned for extensive
endoscopic debridement of involved sinuses and turbinates and
necrotic and suspected tissue samples were sent for KOH mount and
histopathological examination following which patients were started
on iv Amphotericin B in post operative period and subsequently
shifted to oral Posaconazole therapy and serial followup was
done.During follow up, one patient required revision surgery for which
partial alveolectomy was done and in the subsequent follow up patient
improved, another patient had lost to follow up due to death, which
accounted for 6.6%, which is similar to the study done by Gupta et
al(23)in which the death rate was 5.7%.

In our study almost all cases were promptly referred for early screening
with the disease being limited to turbinates and sinuses without
involvement of eye or brain. The surgical approach should be based on
the clinical state of the patient with timely interventions for appropriate
debridement of infected areas (24). Spellberg et al. specify the
resolution of immunosuppression, radiographical signs and clinical
symptomatology as the objectives of treatment (25).

CONCLUSIONS:

Post covid mucormycosis is often a fatal condition and people with
preexisting comorbidities such as diabetes are at high risk of
developing it and risk is further increased by use of steroids which will
worsen immunity. We recommend early screening in post covid
patients with high risk factors who may or may not have symptoms,
which is a very effective tool in reducing the overall morbidity and
mortality. Multidisciplinary management and appropriate surgical
debridement followed by antifungal therapy remains mainstay of
treatment.
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