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ABSTRACT

Background: Candida species are major constituents of the human mycobiome and the main cause of invasive fungal infections, with a high
mortality rate and recognized as a complication of severe COVID-19. The present study is an attempt to identify the etiological agents in blood
samples of critically ill Covid positive patients so that timely interventions can be helpful to reduce morbidity and mortality in such patients.
Material and method: This retrospective observational study was conducted at Tejas Microdiagnostics during 30 April 2021 to 30 June 2021. A
total of 126 Covid positive patients requiring admission in SRN Hospital, Prayagraj were included. Blood specimen collected in FA and FAN
bottles were sent for culture and antibiogram to Tejas Microdiagnostics within eight hours of admission. Results: Blood culture of 89 (70%)
patients was positive while 37 (30%) patients did not show any growth. Fungi were isolated in 24(26.96%) cases while bacterial growth was
identified in 65(73.04%) cases. Candida tropicalis was the most predominat species while Aspergillus fumigates and Penicillium were isolated
among dimorphic fungi. Mortality was observed in 15% cases. Conclusion: Our study illustrates the predominance of Candida tropicalis from
blood samples of Covid positive patients. This statistics may be the tip of the iceberg. The reason for such a high incidence can be the wide spread
use of empirical antibiotics and steroids which may increased the risk of fungal infections in patients with COVID-19. Isolation and identification
of pathogens are prudent and may reduce the morbidity and mortality of the patients.
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INTRODUCTION
Infection with SARS-CoV-2 can lead to Coronavirus disease 2019

any growth after the incubation of 7 days at 37°C Out of 89 culture
positive blood samples 24 (26.96%) patients showed positive growth

(COVID-19), where respiratory symptoms may include cough,
breathing difficulties, and in severe cases, result in acute respiratory
distress syndrome (ARDS) [1, 2]. In the beginning of the COVID-19
pandemic, superinfections have been rarely reported (3), reports about
secondary fungal infections as complications of severe COVID-19 are
on the rise. In COVID-19 patients with ARDS, COVID-19 associated
pulmonary aspergillosis [3-5] and COVID-19 associated candidiasis
[6-7] have been described to complicate the clinical course. Although
the exact pathogenesis of these co-infections remains unclear, there are
several immunological mechanisms that can facilitate the
development of fungal diseases. The burden of COVID-19 patients
with co-infections and their etiologic agents is paramount for the
optimal management of COVID-19 patients resulted in unprecedented
deaths worldwide [8]. Therefore, the present study is an attempt to
isolate and identify the etiological agents in blood samples of critically
ill Covid positive patients so that timely interventions can be done to
reduce morbidity and mortality in such patients.

MATERIALAND METHOD

This study was designed as a retrospective observational analysis in
patients diagnosed with positive RTPCR on nasopharyngeal swab
from Moti lal Nehru Medical College, Prayagraj and admitted to Covid
ICU from Ist October 2020 to 15th MAY, 2021 at SRN Hospital,
Prayagraj. The patients were followed during the hospital stay and
their outcomes were noted. Inclusion criteria comprised of age >18
years (male or female), without any previous underlying cause with
SOFA score>1. After obtaining informed consent, clinical data and
laboratory investigations were collected and noted.

Blood samples for culture were collected within 8 hour of admission to
ICU aseptically via central line in FA and FAN bottles for the isolation
of aerobes, anaerobes and fungus along with other laboratory
parameters and sent to Tejas Microdiagnostics, Prayagraj.

These three inoculated bottles were further incubated in BactAlert 3D
system following standard protocols. The isolated pathogens were
reexamined microscopically to ensure the staining and morphologic
characteristic of organism. Further identification was done at species
level by the Vitek-2 system.

RESULT
Out of 126 Covid positive patients, blood culture of 89 (70%) patients
were found positive while samples of 37 (30%) patients did not show

for fungus while blood culture of 65 (73.04%) patients were positive
for bacterial pathogens. Among 26.96% of fungi, percentage of
different Candida species was illustrated in Figure - 1.
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Figure 1: Various species of Candida isolated from the blood
samples of Covid positive patients.

Among the different species of Candida, Candida tropicalis was the
most predominant isolated species from the blood samples of Covid
positive patients. Percentage of different dimorphic fungi was
illustrated in Figure -2.
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Figure 2: Various species of dimorphic fungi was isolated from the
blood samples of Covid positive patients.
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Both the genera of dimorphic fungi were isolated in equal proportion.
The demographic features of positive & negative blood cultures of
Covid positive patients are depicted in table 1.

Table 1: Demography of Positive & Negative blood cultures of
Covid positive patients.

SN Demography Positive Negative
e Blood Blood
: Culture Culture

1 Mean Age + SD (Range) in years |64.6 = 16.42|50.87 £ 16.91
Gender Male 33 (55%) |24 (53.3%)
Female 27 (45%) |21 (46.67%)
As the data revealed average mean age is 64.6 £ 16.42 with male
predominance. The description of Laboratory parameters of positive &
negative blood cultures of Covid positive patients are depicted in table 2.

Table 2: Description of Laboratory parameters of Positive &
Negative blood cultures of Covid positive patients.

S. |Laboratory |Positive Blood |Negative Blood |Statistical
No |Parameter |Culture Culture significance
1 |TLC 15405 16751.02|11080 |4269.36|-2.172/0.03
2 |FBS 185.391109.91 |133.39 |71.45 |-1.594/0.12
3 |HbAIC 747 |25 6.75 1.6 -0.904(0.37
4 |CRP 84.45 |50.65 49.37 |31.91 |-2.351/0.02
5 |Serum ferritin |878.54 |544.44 928.79 [679.72 10.243 |0.8
6 |D dimer 2.753 |1.874 |1.461 |1.076 |-2.386|0.02
7 |Serum 9.31 |10.87 |4.02 |4.52 -1.768{0.08
procalcitonin
DISCUSSION

COVID-19 induces a plethora of immunological reactions affecting
the innate and adaptive immune responses, which are critical to the
clinical course and outcome of patients. Severe COVID-19 can result
in excessive cytokine release or immunosuppression, with substantial
morbidity and mortality mostly in older patient populations [1, 9-10].
Recent reports indicate an increased rate of fungal co-infections during
COVID-19. With incomplete understanding of the pathogenesis and
without isolation of the pathogens, secondary infections may be
detrimental to the prognosis.

In our study fungal pathogen was attributed to central line source.
Similar findings were also observed by a study from Oman [11] and
Hughes et al. [12], they reported candidemia and the source was a
central venous catheter. We isolated both bacteria and fungi from the
blood stream. Chen and colleagues 6 also reported both bacterial and
fungal co-infections.

Most frequent causative agent of blood stream fungal infections were
caused by yeasts with Candida species. C. tropicalis were more
predominant as a single pathogen; however, other major Candida
species— C. glabrata, C. parapsilosis, C. albicans, C. rugosa, C.
Famata, C. guilliermondii, C. lipolytica, C. boidinii, C. dubliniensis
and C. krusei and accounting for 91.6% while filamentous fungi
(moulds) such as Aspergillus and Penicillium, were much less
common, and together represent about 8.4% cases. Elsevier reported
four fungal pathogens from three studies [13-15], namely Candida
albicans, Candida glabrata, Aspergillus flavus and Aspergillus
fumigatus. Recently, Verweij et al. [16], reported that Aspergillus
species as co-pathogens are commonly identified in COVID-19
patients and are an important cause of mortality.

We believe that this study is important considering its early detection
and reporting of various Candida species and dimorphic fungi in blood
stream of Covid positive patients. And this may be the reason of low
mortality (15%) in our patients.

CONCLUSION

Our study illustrates that 26.96% fungal pathogens were isolated from
89.8 % positive blood cultures samples of Covid positive patients. This
statistics may be the tip of the iceberg. The reason for such a high
incidence can be the wide spread use of empirical antibiotics and
steroids which may increased the risk of fungal infections in patients
with COVID-19. Isolation and identification of such infections is
prudent and may reduce the morbidity and mortality of the patients
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