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Abstract: 
Background:	Fungal rhino sinusitis presents a complex clinical entity, and its association with demographic 
factors, comorbidities, COVID-19 history, and treatment patterns remains underexplored. This study aims to 
elucidate these associations to enhance understanding and guide tailored management strategies. 
Methodology:	 A retrospective cohort study was conducted at a tertiary healthcare centre, analysing 
demographic variables, history of COVID-19, comorbidities, and treatment received among patients diagnosed 
with fungal rhino sinusitis. Statistical analyses, including descriptive statistics and regression models, were 
employed to discern associations. 
Results:	Demographic analysis revealed a higher prevalence of fungal rhino sinusitis among individuals aged 41 
to 60 years, with a marked predominance in males. Notably, a substantial association was found between fungal 
rhino sinusitis and a history of COVID-19 infection. Comorbidities, particularly diabetes mellitus, emerged as 
significant predisposing factors. Treatment patterns revealed widespread use of steroids and oxygen therapy, 
highlighting their therapeutic relevance. 
Conclusion:	The study highlights significant associations between demographic factors, comorbidities, COVID-
19 history, and treatment patterns in fungal rhino sinusitis. Tailored interventions for high-risk populations and 
cautious administration of therapies are warranted. Further research, including prospective studies, is essential to 
validate these findings and refine clinical approaches. 
Keywords: Fungal rhino sinusitis, demographics, comorbidities, COVID-19, treatment patterns, retrospective 
cohort study. 
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Introduction

Mucormycosis, a rare but severe fungal infection, 
has emerged as a critical concern amidst the 
COVID-19 pandemic. The surge in mucormycosis 
cases, particularly among individuals recovering 
from or concurrently battling COVID-19, has 
raised alarms within healthcare systems globally. 
This alarming trend has prompted a need for 
comprehensive research to discern the determinants 
and factors contributing to the increased incidence 
of mucormycosis, especially among patients 
admitted to tertiary healthcare centres. 

The association between COVID-19 and 
mucormycosis has been a subject of growing 
interest due to reported cases worldwide. 

Mucormycosis, caused by various fungi belonging 
to the Mucorales order, manifests predominantly in 
immunocompromised individuals, and recent 
studies suggest a potential link between COVID-19 
and immunosuppression, making patients more 
susceptible to opportunistic infections like 
mucormycosis.[1–7]  

Understanding the interplay between COVID-19 
infection, its treatment modalities, and subsequent 
vulnerability to mucormycosis is pivotal for 
devising effective preventive strategies. Moreover, 
exploring the demographic profiles of individuals 
affected by mucormycosis within tertiary 
healthcare settings is imperative. Factors such as 
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age, gender, comorbidities, and socio-economic 
status might influence susceptibility to this fungal 
infection and its severity among patient 
cohorts.[8,9] 

This research aims to bridge the knowledge gap by 
examining the determinants of mucormycosis 
among patients admitted to tertiary healthcare 
centres. Through a comprehensive analysis 
encompassing demographic variables and the 
association with past COVID-19 infection, this 
study seeks to unravel crucial insights into the 
epidemiology and potential risk factors 
contributing to the increased incidence of 
mucormycosis. 

Materials and Methods 

This retrospective cohort study was conducted at a 
tertiary healthcare centre over a period of one year. 
The study aimed to evaluate the determinants of 
mucormycosis among patients admitted to the 
facility, with a particular focus on demographic 
variables and their association with past COVID-19 
infection. 

The study included 246 patients diagnosed with 
mucormycosis during the specified timeframe. 
Patients aged 18 years and above, admitted to the 

tertiary healthcare centre with confirmed 
mucormycosis, formed the cohort for analysis. Data 
were retrieved from electronic health records 
(EHR) and case registries. Demographic 
information, including age, gender, residential 
details, and comorbidities, was collected. 
Additionally, clinical data regarding the occurrence 
of COVID-19 infection preceding or concurrent 
with mucormycosis, COVID-19 severity, treatment 
modalities, and duration from COVID-19 diagnosis 
to mucormycosis manifestation were documented. 

Descriptive statistics were employed to 
characterize the study population. Factors 
associated with mucormycosis occurrence were 
assessed using regression analysis, accounting for 
potential confounders such as age, gender, 
comorbidities, and COVID-19-related variables. 
Subgroup analyses were conducted to explore 
variations in mucormycosis incidence across 
different age groups and genders. This study was 
conducted following the principles of the 
Declaration of Helsinki. Institutional review board 
approval was obtained prior to data collection. 
Patient confidentiality was strictly maintained, and 
all data were de-identified during analysis. 

Results
  

Table 1: Demographic distribution of Subjects 
Demographic Variables  

No. of patients Percentage (%) 
Age Group   
0-10 0 0.0 
11-20 0 0.0 
21-30 3 1.2 
31-40 35 14.2 
41-50 68 27.6 
51-60 70 28.5 
61-70 47 19.1 
71 & above 23 9.3 
Gender 

  

Male 175 71.1 
Female 71 28.9 

 
The demographic distribution of patients diagnosed 
with mucormycosis at the tertiary healthcare centre 
revealed a notable pattern across age groups. The 
majority of cases were observed in individuals 
between the ages of 41 and 60 years, constituting 
approximately 71.1% of the total cohort. 

Specifically, patients aged 41-50 years (27.6%) and 
51-60 years (28.5%) represented the largest 
proportion within the study population. Notably, a 
smaller yet significant percentage of cases were 
identified in individuals aged 31-40 years (14.2%), 
61-70 years (19.1%), and those aged 71 years and 
above (9.3%). Patients aged 0-30 years constituted 
a minimal percentage of the cohort, with no 

reported cases among individuals aged 0-10 and 
11-20 years. 

Regarding gender distribution, the analysis 
revealed a marked predominance of male patients, 
accounting for 71.1% of the total cases, while 
female patients represented 28.9% of the cohort. 
This distribution of mucormycosis cases across age 
groups highlights a notable concentration within 
the middle-age brackets, particularly among 
individuals aged 41 to 60 years. Additionally, the 
higher representation of male patients in the cohort 
emphasizes a potential gender-related susceptibility 
to mucormycosis within this tertiary healthcare 
setting.
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Figure 1: History of COVID-19 infection in relation to fungal rhino sinusitis cases 

 
The association between a history of COVID-19 
infection and the prevalence of fungal rhino 
sinusitis was examined within the patient cohort at 
the healthcare facility.  

Among the patients diagnosed with fungal rhino 
sinusitis, a substantial majority, comprising 204 
individuals (approximately 82.9% of the cohort), 
had a documented history of COVID-19 infection.  

In contrast, 42 patients (17.1%) presented with 
fungal rhino sinusitis without a prior history of 
COVID-19 infection. 

Further analysis based on gender revealed that of 
the 204 individuals with a history of COVID-19 
infection, 148 were male, accounting for 
approximately 72.5% of this subgroup, while 56 
were female, constituting 27.5% of the total cases 
with a COVID-19 history. Similarly, among the 42 

patients without a history of COVID-19 infection, 
27 were male (64.3%) and 15 were female (35.7%). 

This observation highlights a substantial prevalence 
of fungal rhino sinusitis among individuals who 
had previously encountered COVID-19. The 
significantly higher proportion of cases with a 
documented history of COVID-19 infection, 
compared to those without, underscores a potential 
association between prior COVID-19 infection and 
the development of fungal rhino sinusitis. The 
gender-based distribution within the subgroups 
further accentuates the higher incidence of fungal 
rhino sinusitis following COVID-19 among males 
compared to females. This disparity in gender 
distribution may suggest a differential 
susceptibility or varied immunological responses to 
fungal infections following a preceding COVID-19 
infection.

 

 
Figure 2: Comorbidities among patients diagnosed with fungal rhino sinusitis 
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Comorbidities were assessed among individuals 
diagnosed with fungal rhino sinusitis, revealing a 
notable prevalence within the patient cohort. 
Among the total cases, 217 individuals 
(constituting approximately 88.3% of the cohort) 
exhibited various comorbid conditions, while 29 
patients (11.7%) presented without any 
documented comorbidity. 

Further analysis delineated the specific comorbid 
conditions prevalent within this cohort. Diabetes 
mellitus emerged as the most prevalent 
comorbidity, identified in 207 patients, 
representing a significant 84.1% of the total cases.  

Hypertension was the second most common 
comorbidity, observed in 83 patients, accounting 

for approximately 33.7% of the cohort. 
Additionally, a smaller proportion of patients 
(9.8%) presented with other comorbidities, 
comprising 24 individuals within the study 
population. 

The substantial prevalence of comorbidities, 
particularly diabetes mellitus and hypertension, 
among patients diagnosed with fungal rhino 
sinusitis underscores the potential impact of 
underlying health conditions on predisposing 
individuals to this fungal infection.  

The notably high incidence of diabetes mellitus 
within this cohort highlights its prominence as a 
significant comorbidity associated with fungal 
rhino sinusitis. 

 

Table 2: The treatments received by subjects during Covid 19 Infection 
Treatment Received by Subjects  

No. of patients % 
Steroid used 
Present 194 78.9 
Absent 52 21.1 
O2 therapy used 0.0 
Present 140 56.9 
Absent 106 43.1 
Steriod+O2 

 

Present 137 55.7 
Absent 49 19.9 
 
The treatments administered to subjects diagnosed 
with fungal rhino sinusitis were analysed to 
ascertain the prevailing therapeutic approaches 
within the patient cohort. The majority of patients, 
totaling 194 individuals (approximately 78.9% of 
the cohort), received steroid therapy as part of their 
treatment regimen. In contrast, 52 patients (21.1%) 
did not receive steroid treatment. Regarding 
oxygen (O2) therapy, 140 patients (56.9%) 
underwent O2 therapy as part of their treatment, 
while 106 patients (43.1%) did not require such 
intervention. 

Additionally, a subgroup analysis revealed that a 
substantial proportion of patients, constituting 137 
individuals (55.7% of the cohort), received a 
combined treatment of both steroids and oxygen 
therapy. Conversely, 49 patients (19.9%) did not 
receive either steroids or oxygen therapy. The 
prevalence of steroid administration as a 
therapeutic intervention for fungal rhino sinusitis 
suggests its significant role in clinical management. 
The high utilization of steroids among patients 
underscores their perceived efficacy or established 
benefits in mitigating inflammation and controlling 
the progression of the fungal infection. 

Similarly, the application of oxygen therapy, 
although not as prevalent as steroid use, indicates 
its relevance in managing the condition, 
particularly for individuals requiring respiratory 

support due to the severity of the fungal rhino 
sinusitis or associated respiratory compromise. The 
concurrent use of both steroids and oxygen therapy 
in a substantial portion of the cohort highlights the 
clinical approach of combining these treatments to 
address the multifaceted aspects of fungal rhino 
sinusitis, emphasizing the complexity and severity 
of the cases requiring such comprehensive 
therapeutic measures. 

Discussion 

The distribution of fungal rhino sinusitis across age 
groups revealed a substantial prevalence among 
individuals aged 41 to 60 years, aligning with 
previous studies emphasizing a higher incidence 
within this age bracket.[10] Furthermore, the 
predominance of male patients in our cohort echoes 
the trend observed in fungal infections, suggesting 
a potential gender predisposition to such 
infections.[11,12] The striking association between 
fungal rhino sinusitis and a history of COVID-19 
infection is evident in our findings, with a 
significant majority of cases having a prior 
COVID-19 history. This echoes emerging reports 
suggesting an increased risk of fungal infections, 
including mucormycosis, following COVID-
19.[13] Such associations warrant heightened 
vigilance among clinicians managing post-COVID-
19 complications. Comorbidities, notably diabetes 
mellitus, emerged as prominent factors associated 
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with fungal rhino sinusitis. The high prevalence of 
diabetes among affected individuals corroborates 
existing literature highlighting diabetes as a major 
predisposing factor for fungal infections, given its 
impact on immune function and tissue 
susceptibility.[14] 

Our study revealed prevalent use of steroids and 
oxygen therapy in managing fungal rhino sinusitis 
cases. Steroid therapy is often employed to mitigate 
inflammation, yet its overuse may pose challenges 
due to potential immunosuppressive effects, 
potentially exacerbating fungal infections.[15] 
Oxygen therapy, while crucial in severe cases, 
necessitates careful administration to prevent 
further complications.[16] Understanding the 
demographic trends, association with COVID-19, 
impact of comorbidities, and treatment patterns in 
fungal rhino sinusitis is pivotal for tailored patient 
management. Targeted interventions for high-risk 
populations, such as those with diabetes or a 
history of COVID-19, and judicious use of 
immunosuppressive therapies are warranted.[17] 

Conclusion 

This study sheds light on the multifaceted aspects 
of fungal rhino sinusitis, revealing significant 
associations and patterns within the studied 
population. The demographic analysis underscored 
a higher prevalence of fungal rhino sinusitis among 
individuals aged 41 to 60 years, particularly in 
males. Moreover, the striking association with a 
history of COVID-19 infection emphasizes the 
potential link between COVID-19 and subsequent 
fungal rhino sinusitis, necessitating heightened 
vigilance in post-COVID-19 care.  

Comorbidities, notably diabetes mellitus, emerged 
as critical factors significantly associated with 
fungal rhino sinusitis. The high prevalence of 
diabetes among affected individuals highlights the 
importance of managing underlying health 
conditions to prevent fungal infections.  

Treatment patterns revealed widespread use of 
steroids and oxygen therapy in managing fungal 
rhino sinusitis cases. While these treatments play 
pivotal roles, their judicious use is crucial to 
prevent potential complications and adverse 
outcomes. Understanding these findings holds 
implications for clinical practice. Tailored 
interventions for high-risk populations, 
comprehensive management of comorbidities, and 
cautious administration of immunosuppressive 
therapies are crucial in optimizing patient 
outcomes.  

The study underscores the need for further 
research, including prospective multicentre studies, 
to validate these findings and delve deeper into 
immune responses, treatment efficacy, and long-
term outcomes in fungal rhino sinusitis. In 

conclusion, the findings from this study provide 
valuable insights into the demographic, clinical, 
and therapeutic aspects of fungal rhino sinusitis. 
Utilizing this knowledge can aid healthcare 
practitioners in refining treatment protocols and 
optimizing patient care for better outcomes in 
fungal rhino sinusitis management. 

Limitations 

This study's retrospective nature and single-centre 
design might limit generalizability. Additionally, 
certain confounders and unmeasured variables 
could influence outcomes, warranting cautious 
interpretation of the findings. 
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