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Introduction

The COVID‑19 pandemic, precipitated by SARS‑CoV‑2, 
presents formidable global health challenges. Emerging 
evidence underscores the significance of  secondary fungal 
infections in contributing to COVID‑19 morbidity and 

mortality.[1] This single‑center study undertakes a comprehensive 
epidemiological analysis of  asymptomatic fungal infections in 
both COVID‑19‑positive and COVID‑19‑negative pneumonia 
cases, highlighting the intricate interplay between viral respiratory 
illnesses and fungal co‑infections.

Recent investigations have drawn attention to COVID‑19 patients 
susceptibility to opportunistic fungal infections, notably 
those caused by Candida species and Aspergillus. The 
immunomodulatory effects of  SARS‑CoV‑2, coupled with 
the widespread usage of  immunosuppressive therapies, create 
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a conducive environment for fungal proliferation. Despite 
often being underestimated, asymptomatic fungal infections 
significantly impact patient outcomes.[2,3]

Studies by Bartoletti et al.[2] and van Arkel et al.[4] have further 
emphasized the association between COVID‑19 and invasive 
pulmonary aspergillosis, shedding light on the clinical implications 
and management challenges. Additionally, ongoing research by 
Garcia‑Vidal et al.[5] highlights the incidence of  co‑infections and 
superinfections in hospitalized COVID‑19 patients, providing 
insights into the multifaceted nature of  disease progression.

This study, conducted at a single center, delves into the prevalence, 
risk factors, and clinical implications of  asymptomatic fungal 
infections in both COVID‑19‑positive and COVID‑19‑negative 
pneumonia cases. The objectives include evaluating the 
prevalence of  asymptomatic fungal infections in ICU patients 
with COVID‑19‑positive and COVID‑19‑ negative pneumonia, 
as well as investigating the associated clinical characteristics and 
risk factors, distinguishing between the two groups.

Material and Methods

Study setting
This cross‑sectional study was conducted at SGMH Rewa, 
encompassing all available Intensive Care Units  (ICUs). The 
study included 50 individuals diagnosed with COVID‑19‑positive 
pneumonia and 50 individuals with COVID‑19‑negative 
pneumonia. Ethical approval for the study was obtained from 
the institutional review board.

Data collection
1.	 Clinical data:

•	 Demographic information, including age and gender.
•	 Comorbidities and relevant medical history.
•	 COVID‑19 status  (positive/negative) and severity of  

pneumonia.
•	 Use of  immunosuppressive therapies and antibiotics.

2.	 Sample collection:
•	 Nasal and oral swabs were collected from each participant.
•	 Swabs were processed for direct microscopic examination 

using potassium hydroxide  (KOH) mounts to detect 
fungal elements.

3.	 Laboratory analysis:
•	 KOH mounts were prepared from nasal and oral swabs.
•	 Microscopic examination was performed for the presence 

of  fungal elements, including hyphae, conidia, and yeast 
cells.

4.	 Statistical analysis:
•	 Descriptive statistics were calculated for demographic 

and clinical variables.
•	 Comparative analysis of  fungal infection rates 

between COVID‑19‑positive and COVID‑19‑negative 
pneumonia groups was conducted using appropriate 
statistical tests.

Quality control
1.	 Sample processing:

•	 Strict protocols were followed for sample collection to 
minimize contamination.

•	 Laboratory personnel were trained to ensure standardized 
processing.

2.	 Microscopic examination:
•	 Microscopic examinations were performed by experienced 

technicians.
•	 Regular quality control checks were implemented to 

ensure accuracy and reliability.

Results

The results of  the comparative analysis between patients with 
COVID‑19 positive pneumonia (n = 50) and COVID‑19 negative 
pneumonia (n = 50) are presented in Table 1.

The average age of  patients with COVID‑19 positive pneumonia 
was 52.8  years  (±14.9), while the average age for those with 
COVID‑19 negative pneumonia was 58.7 years (±15.8).

In COVID‑19 positive pneumonia, 29  patients were 
male  (58%) and 21 were female  (42%). whereas in the 
COVID‑19 negative pneumonia, there were 30 male (60%) 
and 20 female (40%).

Figure 1 shows that Fungal infections were significantly more 
prevalent in patients with COVID‑19 positive pneumonia (60%) 
compared to those with COVID‑19 negative pneumonia (36%), 
with a P value of  0.016309. This significant difference highlights 
a potential association between COVID‑19 positivity and an 
increased risk of  fungal infections.

The incidence of  diabetes did not differ significantly between 
the two groups, with rates 42% of  patients in COVID‑19 
positive pneumonia and 30% in the COVID‑19 negative 
pneumonia  (P = 0.2113). This suggests that the presence of  
diabetes is not a distinguishing factor between COVID‑19 
positive and negative pneumonia cases.

Similarly, the prevalence of  hypertension showed no significant 
difference, with rates of  36% in the COVID‑19 positive pneumonia 
and 22% in the COVID‑19 negative pneumonia (P = 0.122914). This 
indicates a comparable distribution of  hypertension in both groups.

The occur rence of  chronic obstructive pulmonary 
disease (COPD) was also comparable, with rates of  18% in the 
COVID‑19 positive pneumonia and 14% in the COVID‑19 
negative pneumonia (P = 0.585379). This suggests that COPD 
may not be a distinguishing factor in differentiating the two 
pneumonia groups.

Although not statistically significant, there was a trend towards 
significance in corticosteroid use, with rates 90% of  patients 
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in the COVID‑19 positive pneumonia group and 76% in the 
COVID‑19 negative pneumonia (P = 0.062389).

Highly significant differences were observed, with 94% of  
COVID‑19 positive pneumonia patients receiving remdesivir, 
compared to 46% in the COVID‑19 negative pneumonia 
group (P < 0.00001).

A statistically significant difference was observed in tocilizumab 
use, with 16% in COVID‑19 positive pneumonia and 4% in 
COVID‑19 negative pneumonia (P = 0.0455).

Invasive mechanical ventilation was required in 36% of  
COVID‑19 positive pneumonia patients, compared to 16% 
of  those with COVID‑19 negative pneumonia, a statistically 
significant difference (P = 0.0226).

The average duration of  hospital stay was significantly longer 
in COVID‑19 positive pneumonia cases (14.29 days) compared 
to COVID‑19 negative pneumonia  (8.9  days) with a P  value 

of  0.0016. This suggests that COVID‑19 positivity may be 
associated with prolonged hospitalization duration.

Additionally, significant radiological differences were observed, 
with a CT score of  19.94  (±3.9) in the COVID‑19 positive 
pneumonia, compared to 17.2 (±3.2) in the COVID‑19 negative 
pneumonia  (P  =  0.0002). This indicates distinct radiological 
characteristics between the two pneumonia groups.

The mean CRP level was 52.49 ± 26.8 in COVID‑19 positive 
pneumonia compared to 42.49  ±  24.06 in COVID‑19 
negative pneumonia  (P  =  0.05). This suggests a potential 
association between CRP levels and the type of  pneumonia, 
indicating a higher inflammatory response in COVID‑19 
positive cases.

The D‑dimer levels exhibited a statistically significant difference 
between the two groups. Specifically, the mean D‑dimer level 
was 4469.3 ± 2634.3 in COVID‑19 positive pneumonia patients, 
compared to 3321.3 ± 2887.7 in COVID‑19 negative pneumonia 
patients (P = 0.0404). This suggests a notable distinction in the 
coagulation profiles between the two pneumonia types, with 
higher D‑dimer levels being associated with COVID‑19 positive 
cases.

Discussion

The comparative analysis of  COVID‑19 positive pneumonia 
and COVID‑19 negative pneumonia patients provides valuable 
insights into the multifaceted landscape of  respiratory infections. 
These findings highlight several key aspects that warrant nuanced 
consideration and discussion, aligning with the existing literature 
on respiratory infections, fungal complications, and COVID‑19.

Age and gender distribution
Our results indicate a significant age difference between 
COVID‑19 positive and negative pneumonia patients, aligning 
with previous studies that underscore age as a crucial factor 
in COVID‑19 severity.[6] However, gender distribution did 

Table 1: Clinical and Demographic characteristic of COVID‑19 positive and COVID‑19 negative pneumonia
Characterstics Covid‑19 positive pneumonia (n=50) Covid‑19 negative pneumonia (n=50) P
Age 52.8+14.9 58.7+15.8 NA
Male/Female 29 (58%)/21 (42%) 30 (60%)/20 (40%) NA
Fungal infection 30 (60%) 18 (36%) P=0.016
Diabetes 21 (42%) 15 (30%) P=0.211
Hypertension 18 (36%) 11 (22%) P=0.122
COPD 9 (18%) 7 (14%) P=0.585
Corticosteroid 45 (90%) 38 (76%) P=0.062
Remdesivir 47 (94%) 23 (46%) P<0.00001
Tocilizumab 8 (16%) 2 (4%) P=0.045
Invasive Mechanical Ventilation 18 (36%) 8 (16%) P=0.022
Duration of  Stay 14.29+8.5 8.9+8.1 P=0.002
CT Score 19.94+3.9 17.2+3.2 P=0.0002
CRP 52.49+26.8 42.49+24.06 P=0.050
D‑Dimer 4469.3+2634.3 3321.3+2887.7 P=0.040
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Figure 1: Co morbid medical conditions associated with Pneumonia
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not exhibit a significant difference, consistent with broader 
observations of  COVID‑19 demographics.[7]

Fungal infections
The notable increase in fungal infections among COVID‑19 
positive pneumonia patients is a significant finding. This 
aligns with emerging concerns about secondary infections in 
COVID‑19  (Timsit et  al., 2018).[8] The association between 
COVID‑19 and heightened susceptibility to fungal infections 
merits further exploration.

Comorbidities
The incidence of  diabetes, hypertension, and COPD did not 
show significant differences between the two groups. This 
aligns with the multifaceted nature of  COVID‑19 outcomes, 
where comorbidities alone may not fully explain variations in 
severity (Guan et al., 2020).[7]

Treatment modalities
Our study demonstrates a substantial disparity in the use of  
remdesivir and tocilizumab, highlighting potential differences in 
treatment approaches based on COVID‑19 status. The higher 
use of  remdesivir aligns with its established role in COVID‑19 
management.[9] The significant difference in tocilizumab use 
may reflect evolving clinical strategies for managing COVID‑19 
complications.

Invasive mechanical ventilation and duration of stay
The increased need for invasive mechanical ventilation and 
prolonged hospitalization in COVID‑19 positive pneumonia 
patients is consistent with the heightened severity often associated 
with COVID‑19.[10] These findings emphasize the critical impact 
of  COVID‑19 positivity on patient management and healthcare 
resource utilization.

Radiological and biomarker differences
Distinct radiological characteristics, as indicated by higher CT 
scores in COVID‑19 positive pneumonia, align with existing 
knowledge of  COVID‑19’s impact on lung imaging.[6] Elevated 
D‑Dimer levels in COVID‑19 positive pneumonia underscore the 
hypercoagulable state associated with severe COVID‑19 cases.[8]

CRP levels
While not statistically significant, the trend towards elevated CRP 
levels in COVID‑19 positive pneumonia is in line with studies 
highlighting the role of  inflammatory markers in COVID‑19 
severity.[10]

Conclusion

The study presents a comprehensive analysis of  asymptomatic 
fungal infections in ICU patients, comparing suspected and 
confirmed COVID‑19  cases. The results reveal a noteworthy 
prevalence of  fungal infections, emphasizing their significance 

in critically ill populations. The study shedsha light on potential 
variations between suspected and confirmed COVID‑19 cases, 
contributing valuable insights for clinical practices and future 
research in COVID‑19 management. Further investigation is 
warranted to enhance our understanding of  these infections 
and refine patient care strategies in the challenging landscape 
of  critical care.

Limitation of study
The limitations of  this study include a modest sample size and 
a single‑center design, which may impact the generalizability of  
the findings. Being a cross‑sectional study, it provides a snapshot, 
limiting the ability to establish causal relationships and explore 
temporal changes. Retrospective data collection introduces the 
potential for selection bias and inconsistencies. Additionally, 
the evolving nature of  COVID‑19 knowledge and the lack of  
extended follow‑up data constrain the study’s comprehensive 
understanding. These limitations underscore the need for cautious 
interpretation and warrant consideration in future research.

Future directions
This study lays the groundwork for several avenues of  future 
research aimed at enhancing our understanding of  asymptomatic 
fungal infections in the context of  COVID‑19 pneumonia and 
critically ill patients. Firstly, longitudinal studies with larger 
sample sizes and multi‑center designs could provide a more 
comprehensive assessment of  fungal infection prevalence, risk 
factors, and outcomes over time. Additionally, exploring the 
impact of  antifungal prophylaxis or early detection strategies on 
patient outcomes could inform guidelines for managing fungal 
infections in COVID‑19 patients. Furthermore, investigating the 
role of  host immune responses and genetic predispositions in 
fungal susceptibility may offer insights into personalized treatment 
approaches. Integrating advanced diagnostic techniques, such 
as metagenomic sequencing or biomarker profiling, may also 
enhance the early detection and characterization of  fungal 
infections. Collaborative efforts between infectious disease 
specialists, pulmonologists, and microbiologists are essential 
to advance knowledge in this field and optimizing patient care 
strategies, particularly in the ever‑evolving landscape of  viral 
respiratory illnesses like COVID‑19.
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