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INTRODUCTION
The coronavirus pandemic is a biggest global health threat that we 
have faced after the Second World War with 42,32,949 confirmed 
cases and 1,02,896 deaths till date [1]. The COVID-19 illness has 
demonstrated variability in severity, from asymptomatic or mildly 
symptomatic to Acute Respiratory Distress Syndrome (ARDS) 
and Multi-Organ Failure (MOF) [2]. This disease is associated with 
damage of B cells, T cells and Natural Killer (NK) cells, which leads 
to the immune system’s impairment leading to secondary infections 
[3]. Secondary infections can be superinfections or co-infections. 
Superinfection is defined as an infection following a previous infection 
especially when caused by microorganisms that are resistant or 
have become resistant to the antibiotics used earlier, while a co-
infection is one occurring concurrently with the initial infection, the 
difference being purely temporal [4-6].

These secondary infections can raise the difficulties of diagnosis, 
treatment, prognosis of COVID-19 and even increase the morbidity 
and mortality [7]. Therefore, simultaneous evaluation of co-infections 
in COVID-19 infected patients is necessary so that one can provide 
a better patient treatment [8]. There are many published reports of 
respiratory co-infections and superinfections in COVID-19 patients 
especially in the hospitalised patients [3,8-10]. 

As the world continues to respond to COVID-19, there is a larger 
hidden threat of AMR lurking behind, one that is already killing 
hundreds of thousands of people globally (about 700000 deaths 
annually) [11]. Moreover, AMR amongst the pathogens causing 
secondary infections is also a hidden threat lurking behind COVID-
19 [11]. However, this should be noted that in the pre-COVID era, 
the rise in Multidrug-Resistant Organisms (MDROs), related to 
AMR, were undetected, undiagnosed, and increasingly untreatable 
threatening the health of people globally projecting death of 10 million 
people per year by 2050. During COVID-19 pandemic, antibiotics 
were rampantly used which again exacerbated the prevailing AMR 
as shown by United States (US) multicentre study reporting 72% of 
COVID-19 patients received antibiotics without indication [12]. 

This study was to analyse superadded bacterial and Yeast and 
Yeast Like Fungus (YYLF) infections apart from COVID-19 infection 
in patients admitted with ARI. Here, authors also compared the 
microbiological isolates and their AST of two groups of patients: 
COVID-19 infected patients and COVID-19 non infected patients. 

MATERIALS AND METHODS
The retrospective study was carried out amongst hospitalised 
patients at a tertiary care hospital in Delhi, India, over a period 
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ABSTRACT
Introduction: The Coronavirus Disease-2019 (COVID-19) is 
associated with damage of cells of both innate and adaptive 
immunity, which results in immune system’s impairment leading 
to secondary infections. Microbiological evaluation helps in 
diagnostic as well as antimicrobial stewardship leading to 
accurate treatment of COVID-19 infected patients.

Aim: To evaluate superadded bacterial and fungal infections 
in COVID-19 infected patients and to evaluate bacterial and 
fungal infections in COVID-19 non infected patients admitted 
with Acute Respiratory Illness (ARI).

Materials and Methods: This retrospective study was carried 
out in a tertiary care hospital in Delhi, India, over a period of eight 
months (May to December 2020). Respiratory samples, received 
from indoor patients with history of ARI, were processed for 
COVID-19 (TrueNat based real time polymerase chain reaction) 
as well as for bacterial and fungal cultures following Standard 
Operating Procedures (SOP). Identification and susceptibility 
pattern was evaluated by Vitek2 compact system (bioMérieux, 
Inc. Durham, North Carolina/USA). Quality control strains used 
were American Type Culture Collection (ATCC) Staphylococcus 
aureus 29213, Escherichia coli 25922 and Candida parapsilosis 
ATCC 22019. Minimum Inhibitory Concentration (MIC) levels 
were standardised as per Clinical and Laboratory Standards 

Institute (CLSI) guideline 2020. All statistical analysis was done 
by Chi-square test using Software Statistical Package for the 
Social Sciences (SPSS) version 22.0. 

Results: Total patients admitted with the history of ARI were 
542; COVID-19 Positive Group (CPG) included 115 (21.22%) 
while COVID-19 Negative Group (CNG) included 427 (78.78%). 
Growth in bacterial and fungal cultures in CPG was 59.13% 
(68/115) while in CNG; it was 47.78% (204/427). Among 
the bacterial isolates, most common isolate was Klebsiella 
pneumoniae {CPG: 41.93% (26/62); CNG: 36.72% (76/207)}, 
followed by Pseudomonas aeruginosa {CPG: 33.87% 
(21/62); CNG: 31.88% (66/207)}. Fungal isolates in CPG was 
19.48% (15/77) (p-value 0.0445). On comparing Antimicrobial 
Susceptibility (AST) pattern of Enterobacterales in both CPG 
(n=36) and CNG (n=102), no statistically significant difference 
was observed. Co-morbid conditions were found mostly in 
CNG 89% (140/158) with ARI while only 11% (18/158) was 
found in CPG.

Conclusion: Secondary respiratory infections are quite common 
amongst COVID-19 positive patients. However, growth in 
culture, type of isolates, Antimicrobial Resistance (AMR) was 
almost similar with COVID-19 non infected patients admitted 
with ARI. Co-morbidity had the similar impact as COVID-19 
infection with respect to co-infections.
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RESULTS
Total patients suspected of ARI were 542; out of which 115 (21.22%) 
were found to be positive for COVID-19 by TrueNat based RT-
PCR CPG, while rest 427 (78.78%) were found to be CNG. Being 
a known cancer care hospital, cancer treatment was also going on 
simultaneously irrespective of COVID-19 status of the patients. Since, 
COVID-19 infects irrespective of immunocompromised status, control 
group was taken from the cancer patients.

In both CPG and CNG, males predominated over females, 88 
(76.52%) and 317 (74.24%) respectively. Overall, age group of 
the study varied from 4-91 years with a mean±Standard Deviation 
(SD) age of 59.70±14.73 years, median age was 62. However, 
age group range of CPG was 20-91 years with a mean±SD age of 
61.30±14.75 years, median age 63 and that of CNG ranged from 
4-88 years with a mean±SD age of 59.24±14.74 years, median age 
61. No statistically significant variation was found on comparing 
both the groups with respect to age. 

Respiratory culture results were divided into three categories:

a. Significant Growth (SG)

b. Insignificant Growth (IG)

c. No growth (NG)

In case of culture with SG, the growth was further processed for 
final identification and antimicrobial/antifungal susceptibility testing. 
No further processing was done in case of IG or NG. 

In CPG, SG in sputum and ET cultures was 43/79 (54.43%) and 
25/34 (73.53%) respectively. No SG was seen in BAL. In CPG, the 
number of cultures with SG in overall respiratory samples (Sputum, 
BAL and ET) was found to found to be 68/115 (59.13%). This 
depicts rate of secondary infection in SARS-Cov-2 patients was 
59.13% [Table/Fig-1,2].

On comparing significant growth (SG) in sputum, BAL and ET 
cultures in both CPG and CNG, no statistically significant difference 
(p-value >0.05) was observed [Table/Fig-1,2]. Number of respiratory 
cultures with SG in CPG was 68. The SG in culture was either of 
single isolate or of double isolates.

of eight months (May to December 2020), during the 1st wave of 
COVID-19 in India. Data was retrieved from the Microbiology and 
Molecular Department of the hospital from the sample request 
forms, Laboratory Information Management System (LIS) and 
WHONET 5.6 software. Analysis of the study was done from the 
collected data during the declined phase of 1st wave of COVID-
19 infection in India over a period of three months (January to 
March 2021).

To rule out secondary infections, non duplicate respiratory samples 
were subjected to culture in microbiology laboratory. Respiratory 
samples comprised of sputum, Bronchoalveolar Lavage (BAL) and 
Endotracheal Aspirate (ET). Sample size was based on duration of 
study period including 1st wave of COVID-19 in India, from May to 
December 2020. Microbiological isolates were reviewed along with 
their susceptibility pattern. 

inclusion criteria:

a. Sputum: Samples showing Bartlett’s score more than 1 [13]. 

b. BAL: Colony count ≥104 CFU/mL in quantitative culture [14,15].

c. ET: Colony count ≥105 CFU/mL in quantitative ET culture [15].

exclusion criteria:

a. Salivary sample with Bartlett’s score less than 1 [13]. 

b. >1% bronchial cells in BAL fluid smears [15].

c. >10 squamous cells in the lower field magnification in ET 
smears [15].

Identification and Susceptibility Testing
All the samples were inoculated on routine culture media like Blood 
Agar (BA), Macconkey Agar (MA) and Chocolate Agar (CA). YYLF 
easily grows in routine culture media used for bacterial culture. 
However, for pure growth to check further identification and 
antifungal susceptibility pattern colonies were inoculated on two 
Sabouraud’s Dextrose Agar (SDA) slants; one was incubated at 
room temperature and other at 37°C for 24-48 hours. Identification 
of bacteria was done by gram stain, motility test and other 
biochemical tests as per standard protocol [16]. For identification 
YYLFs, gram stain, Lactophenol Cotton Blue (LPCB) test, germ 
tube test were performed [17]. The final identification and antifungal 
susceptibility tests were performed by Identification cards and AST 
cards respectively using Vitek 2 Compact System 8.01 (bioMérieux, 
Inc. Durham, North Carolina/USA). Control strains used were: 
Staphylococcus aureus ATCC 29213, Escherichia coli ATCC 25922, 
Candida parapsilosis ATCC 22019.

The TrueNat based RT-Rt PCR for Detection of 
COVID-19 [18,19]
All COVID-19 tests were done by Truenat Rt RT-PCR test. Samples 
taken were oropharyngeal or nasopharyngeal swab collected using 
standard nylon flocked swab. Swab is inserted into the Viral 
Transport Medium (VTM) were provided from the same company 
(Molbio diagnostics Pvt., Ltd., Goa, India). Samples were transported 
immediately to the molecular laboratory maintaining proper temperature 
and processed as per manufacturer’s guideline. (Truenat Beta CoV 
Chip-based RT-PCR test for Beta Coronavirus, Molbio diagnostics 
Pvt., Ltd., Goa, India).

The target sequence for this assay is E gene of Sarbecovirus and 
human RNaseP (serves as internal positive control). Confirmatory 
gene used was RdRP gene or ORF1a gene. 

STATISTICAL ANALYSIS 
All statistical analysis was done by Chi-square test using Software 
Statistical Package for the Social Sciences (SPSS) version 22.0. The 
outcome was determined to be significantly different if the observed 
p-value was <0.05.

Sample
Growth 

type

all patients 
(n=542) CPG (n=115) CnG (n=427)

p-valuetotal no. no. % no. %

Sputum SG 167 43 54.43 124 42.47

0.0740
NCF 204 36 45.57 168 57.53

NG 0 0 0.00 0 0.00

Total 371 79 100.00 292 100.00

Bal SG 3 0 0 3 17.65

1
NCF 11 2 100 9 52.94

NG 5 0 0 5 29.41

Total 19 2 100 17 100.00

et SG 102 25 73.53 77 65.25

0.4135
NCF 32 6 17.65 26 22.03

NG 18 3 8.82 15 12.71

Total 152 34 100.00 118 100.00

[Table/Fig-1]: Comparative analysis of outcome of respiratory samples in both 
COVID-19 Positive Groups (CPG) and COVID-19 Negative Groups (CNG).
BAL: Bronchoalveolar lavage; ET: Endotracheal aspirate; SG: Significant growth; NCF: Normal 
commensal flora; NG: No growth

Number of total isolates (bacterial and or fungal) in CPG was 77 
while that in CNG it was 232. Cultures with single isolate in CPG 
were 59/68 (86.76%) while the rest showed growth of double 
isolates 9/68 (13.23%). Cultures with double isolates in CNG 
were 34/204 (16.67%). No statistically significant difference was 
observed in both CPG and CNG with respect to number of isolates 
in cultures [Table/Fig-3].
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When CPG and CNG groups were compared as per Gram Negative 
(GN), Gram Positive (GP) and YYLF isolates, no such statistically 
significant difference was observed with respect to GN and GP. 
However, as per YYLF infection, CPG group isolation rate 15/77 
(19.48) which was found to be statistically significant with p-value 
0.0445 [Table/Fig-4].

Cultures with growth 

CoVid-19 
positive 
group %

CoVid-19 
positive 
group % p-value

Single isolate 59 86.76 170 83.33 0.57

Double isolate 9 13.24 34 16.67 0.57

Total cultures with 
significant growth

68 100 204 100

[Table/Fig-3]: Distribution of cultures with growth of single/double isolates in 
COVID-19 positive and COVID-19 negative groups.

isolates

CoVid-19 
positive 
group %

CoVid-19 
negative 

group % p-value

Gram negative isolates (246) 60 77.92 186 80.17 0.625

Gram positive isolates (23) 2 2.60 21 9.05 0.0781

Yeast and yeast like fungus 
isolates (40) 15 19.48 25 10.78 0.0445

Total (309) 77 100 232 100

[Table/Fig-4]: Comparative analysis of co-infection by gram negative, gram  positive 
and Yeast And Yeast Like Fungus (YYLF) in COVID-19 positive and COVID-19 negative 
patients.

Overall bacterial isolate (Gram positive and gram negative) in CPG 
was 62 (80.52%) and in CNG it was 207 (89.22%) [Table/Fig-4]. 
Among the bacterial isolates, most common isolate in CPG was 
Klebsiella pneumoniae 26/62 (41.93%), followed by Pseudomonas 
aeruginosa 21/62 (33.87%) and Escherichia coli 9/62 (14.52%). 
Similarly, in CNG also, Klebsiella pneumoniae 76/207 (36.72%) 
was the predominant isolate followed by Pseudomonas aeruginosa 
66/207 (31.88%) and Escherichia coli 20/207 (9.66%) [Table/Fig-5].

Fungal isolates

CPG 
isolates 
(n=15)

CPG 
isolates 

(%)

CnG 
isolates 
(n=25)

CnG 
isolates 

(%)

Candida albicans (22) 8 53.33 14 56.00

Candida tropicalis (11) 6 40.00 5 20.00

Candida duobushaemulonii (2) 0 0 2 8.00

Candida parapsilosis (1) 0 0 1 4.00

Candida auris (2) 1 6.67 1 4.00

Candida famata (1) 0 0 1 4.00

Candida glabrata (1) 0 0 1 4.00

[Table/Fig-6]: Distribution of Yeast and Yeast Like Fungus (YYLF) in both COVID-19 
positive and COVID-19 negative patients.

[Table/Fig-7]: Antimicrobial Susceptibility (AST) pattern of Enterobacterales in both 
COVID-19 Positive Groups (CPG) and COVID-19 Negative Groups (CNG).
Enterobacterales include Klebsiella pneumoniae (CPG 26; CNG 76), Escherichia coli 
(CPG 9; CNG 20), Serratia marcescens (CPG 0; CNG 3), Enterobacter cloacae (CPG 1; 
CNG 1), Citrobacter koseri (CPG 0; CNG 1) and Proteus mirabilis (CPG 0; CNG 1).

[Table/Fig-2]: Distribution of significant growth in respiratory isolates in both COVID-19 
Positive Groups (CPG) and COVID-19 Negative Groups (CNG).

Bacterial isolates

CPG 
isolates 
(n=62)

CPG 
isolates 

(%)

CnG 
isolates 
(n=207)

CnG 
isolates 

(%)

Klebsiella pneumoniae (102) 26 41.93 76 36.72

Pseudomonas aeruginosa (87) 21 33.87 66 31.88

Escherichia coli (29) 9 14.52 20 9.66

Streptococcus pneumoniae (14) 2 3.23 12 5.80

Acinetobacter baumannii (11) 2 3.23 9 4.35

Stenotrophomonas maltophilia (6) 1 1.61 5 2.42

Staphylococcus aureus (6) 0 0 6 2.90

Serratia marcescens (3) 0 0 3 1.45

Enterococcus spp. (3) 0 0 3 1.45

Enterobacter cloacae (2) 1 1.61 1 0.48

Out of YYLFs, C. albicans was the predominating isolate in both 
CPG and CNG, 8/15 (53.33%) and 14/25 (56%), respectively. This 
was followed by C. tropicalis, 6/15 (40%) in CPG and 5/25 (20%) in 
CNG [Table/Fig-6]. On comparing AST pattern of Enterobacterales 
in both CPG (n=36) and CNG (n=102), no statistically significant 
difference was observed [Table/Fig-7].

Chryseobacterium indologenes (2) 0 0 2 0.97

Citrobacter koseri (1) 0 0 1 0.48

Proteus mirabilis (1) 0 0 1 0.48

Sphingomonas paucimobilis (1) 0 0 1 0.48

Burkholderia cepacia (1) 0 0 1 0.48

Total bacterial isolates (269) 62 100.00 207 100.00

[Table/Fig-5]: Distribution of bacterial isolates in both COVID-19 positive and 
COVID-19 negative patients.

Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) 
infects people irrespective of the immune status of the host. In 
present study, co-morbidity was mostly associated with CNG 
140/158 (89%)with ARI while only 18/158 (11%) was found in 
CPG. Type of cancer was not found to be statistically significant 
with respect to COVID-19 infection, except the lung cancer 
(p-value=0.003) [Table/Fig-8].

Co-morbid 
condition 
(n=158)

CoVid-19 
positive 
group 
(n=18)

Percentage 
(%)

CoVid-19 
negative 

group 
(n=140)

Percentage 
(%) p-value

Oropharyngeal 
cancer (46)

4 22.22 42 30.00 0.5910

Lung cancer 
(11)

5 27.78 6 4.29 0.0033

Gastrointestinal 
cancer (12)

0 0 12 8.57 0.3628

Genitourinary 
cancer (5)

0 0 5 3.57 1
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were properly evaluated for rest of the superadded infections in 
those hospitals where adequate facilities were available. The same 
reasons were applicable to the mortality rate amongst CPG; out of 
16 deaths, 10 had co-infections (62.5%) [Table/Fig 9]. On contrary, 
Huttner B et al., mentioned that in Italy 16,654 patients who died of 
COVID-19 had superadded infections in only 11% [23].

In present study, gram negative isolates predominated (77.92%) 
over YYLFs (19.48%) and gram positives (2.60%) isolates in CPG. 
Enterobacterales isolated among CPG in present study was 36/77 
(46.75%) which was similar to finding of Hughes S et al., 32% 
while dissimilar to finding of Contou D et al., 16% [21,22]. Amongst 
Enterobacterales, Klebsiella pneumoniae 26/77 (33.77%) was the 
most common respiratory tract isolate in COVID positive patients 
which was in concordance with Chen X et al., Pseudomonas 
aeruginosa was also second most common isolate, 21/77 (27.27%) 
in Covid positive patients which is in concordance to other findings 
of Hughes S et al., 36% but dissimilar to the finding of Contou D 
et al., 6%. No S. aureus was isolated from respiratory samples 
in present study which was in contrast to other findings; Hughes 
S et al., 31% and Sharifipour E et al., 10% [22,24]. Isolation rate 
of Acinetobacter baumannii, one of the most common hospital 
acquired respiratory isolate was 2/77 (2.6%) in present study. This 
was in contrast to some literatures; Sharifipour E et al., 90%, Wang 
Z et al., 20% [24,25] while similar to other literatures; Contou D 
et al., 3% and Lansbury L et al., 7.40% [21,26]. Bacterial isolates 
and related AMR in both the groups had no statistically significant 
difference (p-value >0.05). This implies that AMR was a global crisis 
which was prevailing before the onset of COVID-19 pandemic. 
Antibiotic use in inappropriate dose and duration at inappropriate 
indication with inadequate infection control practices increased the 
burden of AMR in pre-COVID era itself. That is why, in September 
2016 (years prior to the emergence of the COVID-19 pandemic), the 
World Health Organisation (WHO) committed itself to fighting AMR, 
which had become a problem of global public health importance 
[27]. Various COVID-19 management protocols itself had heightened 
the concern of AMR over the prevailing crisis.

In CPG, YYLF was the second most common respiratory isolate 
(19.48%) which was almost similar to the finding of other literature; 
Hughes S et al., 21.81% [22]. On comparing with CNG, YYLFs were 
found to be statistically significant amongst CPG with p-value 0.0445. 
C. albicans predominated amongst all YYLF (53%, 8/15) which was 
in concordance with one study, Salehi M et al., 70% [28]. COVID-19 
infection is associated with over-expression of inflammatory cytokines, 
and impaired cell-mediated immune response with decreased CD4 + T 
and CD8 + T cell counts, indicating its susceptibility to fungal co-
infection [29]. Other reasons for YYLF infection include use of steroid, 
monoclonal antibodies, anti-virals, anti-malarials and use of broad 
spectrum antibiotics amongst moderate to severe forms of COVID-
19 infected patients in the hospitalised group. In present study, co-
morbidity in CPG was less (11%) as compared to CNG (89%) as 
because majority of our patients in CNG were immunocompromised 
patients with cancer or chronic kidney diseases. In CPG, present study 
finding was in contrast to the findings various literatures [20,30].

Limitation(s)
Since, the study was done retrospectively, samples processed 
for YYLFs were only included in this study. Other fungal isolates 
were excluded.

CONCLUSION(S) 
Secondary respiratory infections are common in SARS-Cov-2 infected 
patients. Bacterial flora of COVID-19 infected patients is not different 
than that of rest of the patients with respiratory illness. However, 
YYLF infections in COVID-19 infected patients were found to be more 
because of the association of the viral strain itself and its management 
with steroid, broad spectrum antibiotics, monoclonal antibodies etc. 
AMR is a raising global concern in pre-COVID-19 era; which was 

expired  patients

Covid-19 
positive 

group (n=16) %

Covid-19 
negative group 

(n=115) %
p-

value

Expired with SG 
in RS

10 62.5 73 63.48 

1Expired patients 
without SG in RS

6 37.5 42 36.52 

Total 16 100 115 100.00 

[Table/Fig-9]: Distribution of expired patients with and without significant growth (SG) 
in Respiratory Samples (RS).

Among expired patients of COVID-19, 10/16 (62.5%) had SG in 
respiratory culture. However, on comparing mortality, no statistically 
significant variation was observed in CPG and CNG with SG in 
respiratory samples [Table/Fig-9].

Chronic kidney 
disease (20)

4 22.22 16 11.43 0.2497

Hypertension (8) 0 0 8 5.71 0.5988

Transplant 
patients (2)

0 0 2 1.43 1

Haematopoietic 
disorder (8)

1 5.56 7 5.00 1

Microvascular 
coronary 
disease (5)

0 0 5 3.57 1

Diabetes 
mellitus (12)

2 11.11 10 7.14 0.6294

Cavitary lung 
disease (20)

0 0 20 14.29 0.131

Breast cancer 
(4)

0 0 4 2.86 1

Cancer of 
unknown origin 
(5)

2 11.11 3 2.14 0.0998

[Table/Fig-8]: Distribution of co-morbid conditions amongst the COVID-19 positive 
and COVID-negative patients admitted with acute respiratory symptoms.

DISCUSSION
During the 1st wave of SARS-Cov-2 pandemic in India, a total 542 
patients were admitted with ARI in our hospital that underwent 
COVID-19 test by TrueNat based RT-PCR. Out of these patients, 
115/542 (21.22%) were laboratory confirmed COVID-19 positive 
patients. In present study, median age of SARS-Cov-2 infected 
patients was 63 (20-91 year) which was almost similar to the finding 
of Zhang JJ et al., 57 years and Contou D et al., 61 years [20,21]. 
Present study found 76.52% males in CPG which was similar the 
finding of Contou D et al., 73% but dissimilar to the finding of Zhang 
JJ et al., 56% [20,21]. However, when CPG and CNG groups were 
compared with respect to age and sex, no statistically significant 
difference was observed. Significant growth in respiratory samples 
in CPG, 68/115 (59.13%) was considered as the secondary infection 
rate in that group. Secondary infection rate in SARS-Cov-2 positive 
patients varied in literature; range varied from, 28% by Contou D et 
al., 34.8% by Hughes S et al., and 11% by Huttner B et al., [21-23]. 
Low rate of isolation of secondary infections in previous literatures 
were because of many reasons. First, the scare associated with 
the pandemic at its onset along with the high workload, high 
levels of stress amongst healthcare workers for which secondary 
infections might not get the importance. Secondly, the guidelines 
were particularly made for COVID-19 sample collections but not for 
respiratory sample collection for microbiological evaluation under 
proper safety precaution to avoid droplet infection. Third, adequate 
microbiological set ups were not available in most of the hospitals 
worldwide for proper evaluation. Forth, shortage of Personal 
Protective Equipment (PPEs) at the onset of the pandemic made 
it difficult for biosample collection for better diagnostic evaluation. 
As time passed with the pandemic, acceptance level of COVID-
19 had increased, availability of PPEs were increased and patients 
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exacerbated by the COVID-19 pandemic. This novel virus seems 
to stay with human being infecting in the form outbreak, endemic or 
epidemic in future. Therefore, microbiological evaluation with AST of 
the isolates with respect to antimicrobial stewardship is the utmost 
need of the hour to preserve some antibiotics as well as anti-fungals 
for near future.
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