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Mucormycosis is a serious but rare fungal infection caused by a group of molds called mucormycetes. The increasing 
incidence of Rhino-Orbito-Cerebral Mucormycosis (ROCM), a form of Mucormycosis in the setting of COVID-19 in India 
and elsewhere has become a matter of immediate concern. As far as outcome of ROCM is concerned, some patients 
respond only to phermacotherapeutic agents and short surgical procedures without any deformity, whereas some 
patients need decapacitating surgeries like Orbital exenteration and/or Maxillectomy resulting in deformity, and some 
patients may develop complications leading to death. Presence of hypoalbuminemia in patients with ROCM can exert 
poor prognosis especially where surgical organ removal is indicated. The study was a hospital based prospective cross-
sectional study done on 33 ROCM patients to look for any relationship between two factors, hypoalbuminemia and 
outcome of ROCM. And we found out that hypoalbuminemia independently can affect the outcome of the disease.
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INTRODUCTION:
Mucormycosis (previously called zygomycosis) is a serious 
but rare fungal infection caused by a group of molds called 

1mucormycetes . These molds l ive throughout the 
environment. Mucormycosis most commonly affects the 
sinuses or the lungs after inhaling fungal spores from the air. It 
can also occur on the skin after a cut, burn, or other type of 
skin injury.
 
Mucormycosis is a potentially lethal, angioinvasive fungal 
infection predisposed by diabetes mellitus, corticosteroids 
and immunosuppressive drugs, primary or secondary immu-
n o d e f i c i e n c y, h e m a t o l o g i c a l  m a l i g n a n c i e s  a n d 
hematological stem cell transplantation, solid organ 
malignancies and solid organ transplantation, iron overload 

2etc . The increasing incidence of Rhino-Orbito-Cerebral 
Mucormycosis (ROCM) in the setting of COVID-19 in India 

3-5and elsewhere has become a matter of immediate concern . 
From the time that we first reported a series of six cases of 
ROCM in February 2020, there has been an exponential 
increase in incidence in India, in sync with the soaring second 

2,6wave of COVD-19 . ROCM being a rapidly progressive 
disease, even a slight delay in the diagnosis or appropriate 
management can have devastating implications on patient 

7survival . However, the outcome can be optimized by early 
diagnosis prompted by awareness of warning signs and 
symptoms and high index of clinical suspicion, confirmation 
of diagnosis by appropriate modalities, and initiation of 
aggressive medical  and surgical  treatment  by a 

7,8multidisciplinary team .
 
Sayantan Banerjee, David W. Denning and Arunaloke 
Chakrabarti cite a study that computes India's overall 
mucormycosis prevalence to be 0.14 cases per 1,000 

9population in India , or about 187,460 patients. The overall 
mortality in mucormycosis when well-treated ranges from 
30% to 46.7%. This could translate to about 105,000 people 
succumbing to these infections every year in the WHO South 
East Asian Region (SEAR), were these numbers to be applied 
to the region.
 
ROCM can be categorized as Possible, Probable, and Proven. 
A patient who has symptoms and signs of ROCM in the clinical 

setting of concurrent or recently (<6 weeks) treated COVID-
19, diabetes mellitus, use of systemic cortico-steroids and 
tocilizumab, mechanical ventilation, or supplemental oxygen 
is considered as Possible ROCM. When the clinical symptoms 
and signs are supported by diagnostic nasal endoscopy 
findings, or contrast-enhanced MRI or CT Scan, the patient is 
considered as Probable ROCM. Clinico-radiological features, 
coupled with microbiological confirmation on direct 
microscopy or culture or histopathology with special stains or 
molecular diagnostics are essential to categorize a patient as 
Proven ROCM. As far as outcome of ROCM is concerned, some 
patients respond only to phermacotherapeutic agents and 
short surgical procedures without any deformity, whereas 
some patients need organ removal surgeries like Orbital 
Exenteration and/or Maxillectomy resulting in deformities of 
upper jaw and hard palate, and some patients may develop 
complications leading to death. 
 
Albumin has a number of important physiologic functions, 
which include maintaining oncotic pressure, transporting 
various agents (fatty acids, bile acids, cholesterol, metal ions, 
and drugs), scavenging free oxygen radicals, acting as an 
antioxidant, and exerting an antiplatelet effect. Hypoalbu 
minemia in adults, defined by an intravascular albumin level 
of <3.5 g/dl, is associated with poor postoperative outcomes 

11in patients undergoing surgical intervention . Three 
theoretical constructs might explain this relationship. First, 
albumin might serve as a nutritional marker, such that 
hypoalbuminemia represents poor nutritional status in 
patients who go on to experience poor postoperative 
outcomes. Second, albumin has its own pharmacologic 
characteristics as an antioxidant or transporter, and therefore, 
the lack of albumin might result in a deficiency of those 
functions, resulting in poor postoperative outcomes. Or third, 
albumin is known to be a negative acute phase protein, and as 
such hypoalbuminemia might represent an increased 
inflammatory status of the patient, potentially leading to poor 
outcomes. Hence presence of hypoalbuminemia in patients 
with ROCM can exert poor prognosis especially where 
surgical debridement and organ removal is indicated. 

METHODS AND MATERIALS: 
Ÿ It is a prospective cross-sectional study, done in patients 
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admitted in ward of Department of Otorhinolaryngology, 
Critical Care Unit, Covid ward under Department of 
General Medicine, B.S.M.C.H, Bankura.

Ÿ All patients of diagnosed ROCM are included by 
complete enumeration method.

Inclusion Criteria: 
I. All the cases of ROCM diagnosed both clinically and 

Histopathologically, in the in-patient ward of Department of 
Otorhinolaryngology, Critical Care Unit, Covid ward under 
Department of General Medicine, B.S.M.C.H, Bankura.

ii. Patients who are willing to participate in the study. 

Exclusion Criteria:
I.  Lowest serum albumin level during course of disease is 

>3.5.
ii. Known or diagnosed cases of 
  1. Chronic Kidney Disease.
 2. Diabetic Nephropathy.
 3. Uncontrolled Hypertension.
 4. Chronic Liver Disease.
iii. Patients who do not want to participate in the study.
iv. Patients who were referred to higher center.

Ÿ All the cases of ROCM are treated according to their 
situation and other associated conditions according to 
standard protocol.

Ÿ All the patients are treated with 20% Human albumin 
according to standard protocol (Infusion 20% Human 
Albumin at a rate of 20 drops per minute once daily). 
Serum albumin value repeated every 3 days interval. 
Treatment continued until serum albumin reaches 3.5 
gm/dl.

RESULTS AND ANALYSIS:
Table 1. Distribution of total number of ROCM patients 
according to outcome.

Total 33 patients were taken into our study, 14 (42.4%) out of 
them were discharged with some degree of deformity, 13 
(39.4%) of them were discharged without any deformity, and 6 
(18.2%) of them deceased due to course of the disease itself 
or associated complications (Table 1 and diagram 1).  

Diagram 1. Distribution of ROCM patients according to 
outcome.

Table 2. Relationship between hypoalbuminemia severity 
and ROCM outcome (P value 0.04726).

Diagram 2. Relationship between hypoalbuminemia 
severity and ROCM outcome.

Table 2 shows among patients with mild hypoalbuminemia, 
incidence of deformity is lower than that of being discharged 
without deformity. But in patients with severe hypoal 
buminemia, deformity is more common. Among the 19 
patients with mild hypoalbuminemia, 8 (42.1%) patients were 
discharged with deformity, 10 (52.6%) were discharged 
without any deformity and 1 (5.3%) died in the study period. 
Among the 14 patients with severe hypoalbuminemia, 6 
(42.9%) were discharged with deformity, 3 (21.4%) were 
discharged without any deformity and case fatality rate 
among them was 35.7% (6). The chi-square statistic is 6.1042. 
The p-value is 0.04726. Hence the patient's with mild 
hypoalbuminemia had better surgical prognosis than 
patients with severe hypoalbuminemia despite of intravenous 
Human albumin transfusion.

CONCLUSION:
The study was a hospital based prospective cross-sectional 
study done on 33 ROCM patients to look for any relationship 
between two factors, hypoalbuminemia, a complication of the 
disease and outcome of ROCM. According to the data 
analysis, we can strongly comment that hypoalbuminemia 
independently can affect the outcome of the disease. And also 
it can be postulated that early prevention, diagnosis 
aggressive therapy can change the course of the disease in its 
process and improve the outcome.
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