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Original Article

Study of Admitted Patients of Mucormycosis : Experience of A
Tertiary Care Centre

Namita Goyal', Lakhan Poswal?, Deepika Gupta®, Neera Samar*, Priyanka Parakh®, Manisha Raut®

A prospective study was done during mid-April to mid-June 2021 to analyze the sudden rise in cases of
Mucormycosis. We assessed characteristics, related comorbidities, disease locale, steroid administration and
disease outcome in patients. Cases of Mucormycosis associated with RTPCR positive for Coronavirus disease
(COVID-19) and Mucormycosis occurring in patients with negative RTPCR for COVID-19 were compared. A total of
103 Mucormycosis patients were analyzed, 84 (81.55%) were RTPCR positive. Uncontrolled Diabetes Mellitus
(70.87%) was the most common comorbidity present among RTPCR positive and negative Mucormycosis patients.
Rhino-orbital and Rhino-sinusoidal sites were equally involved (44.0%), followed by Rhino-orbital-cerebral (11.9%)
region. We ascribe the spike in Mucormycosis episodes to the trio of diabetes, excessive corticosteroid usage in the

face of the COVID-19 Pandemic.
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Recently with the increasing trend associated with
the second wave, we witnessed an increase in
invasive Rhinosinusitis caused by Mucormycosis. On
extensive search of previous five-year records of our
institution RNT Medical College and associated group
of Hospitals, we did not come across any case of
Mucormycosis in first wave and in the near Pre-COVID
era. This observation was a matter of concern which
prompted us to analyze temporal dimensions of
Mucormycosis, correlation with co-morbidities,
therapies used for Coronavirus along with overall
features and prognosis.

MateriALs AND METHODS

During the prospective study in a period of two
months, from mid- April to mid-June 2021, all patients
presenting with symptoms of Mucormycosis with or
without Coronavirus history or an ongoing COVID-19
illness were included. The observational study was
conducted at Rabindra Nath Tagore Medical College
and associated hospitals, Udaipur, Rajasthan, India.
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Editor's Comment :

B Second wave of COVID-19 witnessed alarming increase in
cases of Mucormycosis.

B Triad of SARS-CoV-2, Diabetes and Steroid are Ominous
risk factors for Mucormycosis.

B Judicial use of steroids, good glycemic control and monitoring
for immunosuppression following steroid use is imperative.

A Mucormycosis case was diagnosed based on
their Clinico-radiological features and evidence of fungi
either by conventional microscopy or culture of
Mucorales from patient’s tissue/ body fluids.
Microscopy showed presence of broad, aseptate,
ribbon like, irregular hyphae. Patients testing positive
for Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) in respiratory specimens using
Reverse Transcription (RT)-PCR were diagnosed to be
COVID-19 positive. We divided patients with
Mucormycosis in two groups based on RTPCR for
COVID-19 as Mucormycosis in COVID-19 patients
(Group A); and Mucormycosis in patients negative for
RT-PCR (Group B). Antibody titer of patients was not
available, so the presence of past asymptomatic
COVID-19 could not be ruled out in patients with
negative RTPCR.

Over the two-month period, the presenting
complaints of patient, other co-morbidities including
history/current COVID-19 infection, details of
biochemical; microbiological; pathological; radiological
investigations were obtained. Also, information
regarding Diabetes and its control, use of steroids and
patient’s follow-up details were studied. Hierarchical
model was used to classify various underlying illness.



Vol 120, No 7, July 2022

Journal of the Indian Medical Association

26

For example, an individual with COVID-19 who is also
a known case of uncontrolled Diabetes then, Diabetes
was recognized as underlying primary disease.

Comparison between Mucormycosis cases as two
Groups — RT-PCR positive and negative, along with
underlying diseases, infection site, investigations and
outcomes was the prime objective of study.

Tissues from anatomical regions affected by
Mucormycosis were biopsied followed by processing
using different methods and positive samples were
identified based on their macroscopy and microscopy
findings. Evaluation of potassium hydroxide tissue
mounts was done by routine microscopy. Culture of
samples was performed in two sets using SDA
(Sabouraud’s Dextrose Agar) one at 25°C and other
at 37°C. Histopathological examination was done using
stains like H&E (Hematoxylin-eosin), Periodic Acid-
Schiff (PAS) / Grocott-Gomori’'s Methenamine Silver
(GMS).

Data analysis was performed using Epi info.
Descriptive statistics such as frequencies, arithmetic
mean (SD), Median, Interquartile Range [IQR] were
used. Categorical variables were compared by Chi-
square test / Fischer's exact test. p-value of <0.05
was considered statistically significant.

ResuLts

In the second wave of COVID-19in 2021 a significant
rise was noted; as during 2 months of study period,
diagnosis of total 103 cases of Mucormycosis was
made and admitted at our Institution. Of the 103 cases,
84 (81.55%) had Mucormycosis with RTPCR (+) for
COVID-19 (Group A) and 19(18.45%) had
Mucormycosis with RTPCR - for

Patients in whom minimum 2 weeks had passed, Post
COVID-19 detection were characterized as Recovered/
Post-COVID.

Hyperglycemia (Pre-existing or new-onset DM or
concomitant Diabetes and Hypertension) was the
prime risk factor seen in 86 (83.5%) cases on
presentation in patients suffering from Mucormycosis
along with COVID-19. Uncontrolled DM (70.87%) with
HbA1c values more than 7 percent was the most
frequent underlying co-morbidity in both groups. Cases
of newly diagnosed Diabetes Mellitus (DM) were more
common in Group A (28/84 [33.33%)]) than in Group B
(2/19 [10.52%]; p = 0.0482). Singly COVID-19 was
present as underlying illness in 10/84 (11.9%) of group
A patients, among whom Glucocorticoid therapy was
received by 07 (70%) patients for COVID management.
Risk factors like Hypertension, CAD and HIV were also
observed in some patients (Table 1).

A greater percentage of Mucormycosis patients with
RTPCR + COVID-19 had hypoxemia during
hospitalization than the patients with RTPCR (-).
(Table 1). The Rhino-orbital and Rhino-sinusoidal region
were equally involved Mucormycosis site (44.0%),
followed by Rhino-orbital-cerebral (11.9%) (Table 1).
However, both groups were identical in terms of the
affected site.

Direct microscopy diagnosed Mucormycosis in 61/
103 (59.2%) patients. Aseptate hyphae were visualized
by Histopathology in 24/34 (70.59%) cases (Fig 3).

Among RTPCR (+) COVID -19 patients, 32 (38.1%)
were hypoxemic. Glucocorticoids were given in 52
(61.91%) patients. As majority of the patients were
Post-COVID, they had received treatment for COVID

COVID-19 (G.rOL’Jp B). The average of Table 1 — Baseline characteristics among patients with Mucormycosis with
study population’s age was 50.22 years | RTPCR for COVID-19 Positive (history of positive or active infection): Group A
(SD 11.906 years); age bracket in Group and Negative: Group B
A was 30-81 years and in Group Bwas | Variables Group A, n=84 Group B, n=19  p value
35-70 years. 75.73% were men and |Mean age+ SD 50.47 +11.91  49.10+12.12  0.862
24.27% were women (Table 1). Patients gex : IMa|e f:77((27:-27 ;5)) (1); EZ??; 0.45
. . . emale . .
In Gro};'p A had a higher proportion |, i gisease 84 (81.55) 15 (78.95)  0.0001
(79.76 /o) of males than in Group B COVID-19 only 10 (11.9) 0 0.113
patients. The presenting complaints of Glucocorticoids for COVID-19 52/84 (61.91) 0 <0.0001
patients comprised of face and periorbital CR’Xygde“ for fcoé;/g}:g i ggﬁgi 82;2; 8 8-88;
: : emaesivir 1or = 5 .
discomfort/pain, headache, sudden Diabetes Mellitus 58 (69.05) 11 (57.89)  0.027
compromise in vision and nasal Diabetes Mellitus and Hypertension 15 (17.86) 2 (10.53) 0.436
discharge. Othert 1(1.19) 2 (10.53) 0.028
On presentation 25 (24.27%) cases st Nof“_e | t 0 4 (21.08) %0603?61
e . . Ite Oof Involvemen .
tested positive for E:oronavw_us, the Rhino-orbital 37 (44.05) 08 (42.1) 0.877
remaining 59 (57.28%) were infected Rhino-orbito-cerebral 10 (11.9) 01 (5.3) 0.399
before and had thereafter recovered, Rhino-sinusoidal 37 (44.05) 10 (52.6) 0.4975
while 19 patients had no present or (*values are no (%) except as indicated.
previous episode of Coronavirus iliness. |'Includes Hypertension, Coronary Artery Disease, HIV.
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Fig 1 — Gross Specimen of enucleated eye including eyelids
measuring anteroposterior diameter 3 cm, horizontal diameter 4
cm, vertical diameter 3.8 cm, optic nerve measured 2 cm in
length

as per the protocol of the respective treating Institute.
All patients receiving steroid in any dose and for any
duration for COVID management were included in the
study. However, on tracing back the data where
available, parenteral dexamethasone was the
commonest steroid used; minimum being 6 mg/day
for 5-7 days. Remdesivir was administered to 29
(34.5%) patients for COVID-19 management. Other
immunosuppressive drugs like Tocilizumab were used
in very few patients so were not included in the study.

hyphae (KOH, 10X)

Majority of the patients (79.6%) had not received even
a single shot of vaccination.

Discussion

Mucormycosis is now a notifiable disease. There
was not a single case of Mucormycosis in the past
five-year records of RNT Medical College and
associated group of Hospitals comprising of near pre-
COVID era and the following first wave. We observed
a surge in Mucormycosis with 103 cases between mid-
April and mid-June, 2021, indicating an epidemic along
with COVID-19 pandemic. A series of 18 cases in a
South Indian City also reported a significant risk in
COVID-19 associated Mucormycosis®. Hypoxemia
owing to Coronavirus and inadvertent Glucocorticoids
usage were both separately related with Mucormycosis
development in RT-PCR (+) COVID-19 patients.

In our study, 75.73% patients of Mucormycosis
were males, which is similar to previous studies’.
There is no gender or age dependency of
Mucormycosis incidence. However, the notably
increased incidence of Mucormycosis amongst males
in our study may reflect the higher prevalence of
Coronavirus illness in men in India. In India nearly 66.8%
cases of COVID-19 were males until May 25, 2020°.

Mucormycosis within a time period of four weeks
or less causes Hyphal Sinus invasion. Atypical
clinical manifestations like complicated Rhinosinusitis

|
Ly
"
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comprising of Nasal Blockage, Ophthalmoplegia,
proptosis, headache, fever, pain in facial region, edema
and neurological symptoms may be present in
Rhinocerebral Mucormycosis'2. Black eschar is
commonly present over hard palate and in nasal cavity;
however, it is not typical'3. Histologically blood vessels
show Mycaotic infiltration, Thrombosis, Vasculitis; also
there is hemorrhage, neutrophil infiltration and infarction
of tissue'. Although CT (Computed Tomography) is
used as the initial diagnostic modality to analyze the
sinus status; however, MRI (Magnetic Resonance
Imaging) is the best technique to determine extra-sinus
dissemination3. Site involved by Mucormycosis was
comparable in both groups, which is in corroboration
with other studies’©.

Spores of Mucorales germinate in an environment
with increased glucose levels (DM, hyperglycemia
either steroid induced or new onset), decreased
oxygen (hypoxia), acidic medium (DKA — diabetic
ketoacidosis, metabolic acidosis), increased ferritin
levels, and reduced phagocytosis by leucocytes
because of immunosuppression

(+), among them 10 (11.91%) had COVID as sole
underlying illness; of them 3 cases had not received
any Glucocorticoids / Immunomodulatory therapy; rest
had received steroids for COVID management.
Inappropriate usage of Glucocorticoids was observed
to be related with Group A patients. These findings
are in corroboration with other studies®1015, It is
unknown if COVID-19 induces immunological
dysregulation by itself and thereby predisposing
individuals to Mucormycosis'”. CBC analysis showed
presence of Neutrophilia in 36 (42.86%) Group A
patients (Table 2). Wang et al also showed a rising
Neutrophil count and a falling Lymphocyte count during
the severe phase in several COVID-19 patients’8.
Altered innate immune response owing to decrease in
T lymphocytes (both CD4+ and CD8+ T lymphocytes)
due to immune dysregulation, leads to increase in
likelihood of subsequent fungal infections®. Both group
A and B had comparable sites involved by
Mucormycosis.

(corticosteroid mediated / iatrogenic / Table 2 — Baseline investigations among patients with Mucormycosis with
SARS-CoV-2 mediated / co-morbidities RTPCR for COVID-19 positive (history_ of positive or active infection): Group A
/ AIDS / hematological cancers / organ _ and negative: Group B
transplantation) combined with other | Variables Group A, n=84 Group B, n=19  p value
factors like usage of mechanical |Diabetes*: ggﬁﬁgtur:ged ?fg g Efg-ggz 13(;/1133 ((2736582)) 0.4712
vent!IaFlor? 15 and extended Microscopy (KOH) : Positive smear 49 (58.3) 12 (63.2)
hospitalization™. Negative smear 29 (34.5) 05 (26.3)
Commonest underlying disease in _ Not available 6 (7.1) 2 (10.5)
both Groups A and B mucormycosis HISt&pitﬁ?rllo%sq:gnosm o 20/27 (74.07) 04/07 (57.14)  0.381
. . . ) ucormycosi g : .
patients was Diabetes Mellitus. SARS- | \y5c Analysis :  Neutrophilia 36 (42.86) 09 (47.37)  0.7758
CoV-2 affects pancreatic beta cells, Lymphocytosis 10 (11.90) 03 (15.79)
leading to metabolic derangements, and _ Normal 38 (45.24) 07(36.84)
perhaps resulting in Diabetes mellitus'®. | NLR Ratio: Es'r;e; ?g E?g-gg; (1);‘ gggg; 0.4776
More frequent diagnosis of diabetes | o iet Analysis: Thrombocytopenia 12 (14.29) 02 (10.53) 0.7366
mellitus alone or with hypertension in Thrombocytosis 08 (9.51) 01 (5.26)
Group A (86.9%) compared with Group Normal 64 (76.2) 16 (84.21)
B patients (68.4%); it is unclear if this | L6 Ez'r;e; gg Eig-i; ?g Egg-g 0.0482
is due to COVID-19 infection, |gomfenitin: Raised 31 (36.9) 06 (31.6) 0.662
glucocorticoid treatment or a Normal 53 (63.1) 13 (68.4)
coincident. Amulticenter retrospective | Vaccination : . 0.8456
study across India in September to gZiLdgsgose 1()35((165653) (2)1(1(2-2 8-32%
n 5 5 5
December, 2020 ~ compared None 66 (78.6) 16 (84.2) 0.5817
epidemiology among patients of COVID [ outcome: Death 03 (3.57) 0 (0) 0.403
associated Mucormycosis also Discharged 03 (3.57) 01 (5.26) 0.730
reported uncontrolled diabetes to be the ég!”fft"tt;el%u 7002 ((823%3;) 1 ; ((758-2965)) g-ggg
. . I . b o
gorr;}mgr;e@t “”ge;\'l%rfw':'”ess ag:;]ﬁg LAMA 06 (7.14) 02 (10.53) 0.618
ot 10 an (non- ) (*Histopathological examination was performed in 34 cases, 27 in the mucormycosis
cases . with RTPCR (+) for COVID -19 and 07in mucormycosis with RTPCR (-) for COVID-
In the study of 103 patients, 84 |19.IL -6 (>400ng/ml) and Serum Ferritin (>4.4pg/ml). NLR Ratio (>3). #Diabetes
patients of Mucormycosis with RTPCR includes patients with only diabetes as well as patients with diabetes and
hypertension.
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Timely management of Mucormycosis by
antifungals like Amphotericin B Liposomal and
Isavuconazole along with surgical excision, when
possible are imperative'®. Mortality rates did not differ
between both groups. However, COVID associated
increased mortality risk could not be excluded for RT-
PCR(+) COVID-19 patients. The exact effect of
vaccination and its bearing on COVID-19 and
Mucormycosis needs further analysis and research
as limited data is available, and vaccination is still under
process in our country.

Our study showed Diabetes to be an important risk
factor for developing Mucormycosis, like in other
studies from China, Bangladesh, Mexico etc?°.
Individual exact dosage of steroid and effect of
Mucormycosis treatment medical/surgical having an
impact on outcome could not be analyzed. Increase
in Mucormycosis prevalence in India may be due to
undetermined variables, such as genetic susceptibility.

CoONCLUSION

The triad of SARS CoV-2, Diabetes and steroid are
ominous risk factors for occurrence of Mucormycosis.
Usage of Glucocorticoids in the wake of COVID-19
outbreak in India along with existence of co-morbidities,
such as Diabetes etc. supports the hypothesis of
necrosis of tissue and fungal invasion caused by
heightened immune dysregulation. Presence of
Diabetes and its poor control are risk factors for
Mucormycosis, therefore early diagnosis and good
glycemic control are imperative.

Limitations :

e Small sample size
e Short period of study
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