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ABSTRACT

Background:Although bacterial co-infection has not been thoroughly studied in COVID-19 patients, it has been shown to
exacerbate respiratory viral infections and death in influenza pandemics. Extended hospital stays, the use of mechanical
ventilation, and inadequate healthcare administration can heighten the likelihood of subsequent microbial infection in cases
of viral lung infections such as SARS CoV-2.Result:There were 114 (28.5%) females and 286 (71.5%) males among the
400 COVID-19. The majority of the male patients (n=48, 75%) belonged to the 41-45 age range. The age range of 56-60
years comprised the majority of female patients (n=24, 61.5%). A total of sixty-two patients had secondary SARS CoV-2
bacterial infections, which were more prevalent in older patients above the age of 56. Only 13 (11.4%) female COVID-19
cases had developed secondary bacterial infection, compared to 286 male cases (17.1%) with secondary bacterial infection.
Gram negative bacteria was predominant bacterial isolate among gram negative bacilli , Klebsiella pneumonia (n=46;
63.1%) was predominant followed by Acinetobacter baumannii (n = 9; 12.3%), and Pseudomonas aeruginosa (n = 6; 8.2%).
Among the gram positive cocci, streptococcus pneumoniae was most common( n=7; 9.6%) and followed by
Staphylococcous aureus(n=5; 6.8%). Sixty-nine percent of individuals with secondary bacterial infections also had
bacteremia.Discussion and Conclusion:Patients with diabetes and COPD had higher rates of secondary bacterial co-
infection. Early identification and rapid treatment can enhance patient care and improve outcomes for COVID-19 positive
individuals with secondary infections.
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INTRODUCTION

The human body has a wide variety of infectious
microorganisms that can cause tissue destruction
through different means. These include viruses,
bacteria, fungus, protozoa, and helminths. Viruses are
unique among these five groups of infectious
organisms because they have the ability to specifically
affect the host cell's machinery and because they are
always changing in order to live and proliferate in all
species.™

The coronavirus is one of the major illnesses that
mostly affects the respiratory system in humans. The
coronaviruses (CoVs) that cause the severe acute
respiratory syndrome (SARS) and the Middle East
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respiratory syndrome (MERS) have both been
highlighted as major threats to public health in the
past. In late December 2019, a number of patients
received initial hospital admission diagnoses of
pneumonia with unclear aetiology. These people were
connected epidemiologically to a wet animal and
seafood wholesale market in Wuhan, Hubei Province,
China.> ® Early studies predicted the start of a likely
coronavirus  outbreak since the anticipated
reproduction number for the 2019 Novel (New)
Coronavirus (COVID-19, discovered by WHO on
February 11, 2020) was determined to be substantially
bigger than 1 (ranges from 2.24 to 3.58).
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The increase in case reports of opportunistic
infections among COVID-19 patients is cause for
concern, especially for individuals with underlying
medical conditions and those who have taken
immunosuppressive medications. Fungi are implicated
in most case reports of opportunistic infections in
COVID-19 patients. Virus, bacteria, protozoa, and
helminth infections were the focus of other pathogen
reports.[

Microbial coinfections are more common in SARS-
CoV-2 patients due to immune system dysfunction,
loss of airway epithelium, reduced mucociliary
clearance, and virus-induced airway damage.’®®!
Bacterial respiratory infections are more common in
COVID-19 patients.[®l After contracting COVID-19,
about 14.3% of patients experience a bacterial
infection. [0

A longer stay in the intensive care unit (ICU) among
severely ill COVID-19 patients may be linked to an
increased risk of developing a bacterial co-
infection.*Y There will probably be 700,000 deaths
worldwide in 2019 as a result of the enormous
challenge in managing ICU patients presented by the
high probability that hospital-transmitted bacterial
species will be multi-drug resistant (MDR).[}? Co-
infection and super-infection are terms used to
describe situations in which a second pathogen is
discovered in COVID-19 patients at the time of
diagnosis or hospitalization, respectively.l*3! A higher
percentage (41%) of super infections was observed
among the ICU patients, despite the fact that the
majority of SARS-CoV-2 patients were not
hospitalized to the intensive care unit. One in five
SARS-CoV-2  patients had  co-infection at
presentation.

Patients with COVID-19 have been documented to
develop co-infections with many microorganisms.
Many bacteria, such as Streptococcus pneumoniae,
Haemophilus  influenzae, Serratia  marscecens,
Acinetobacter baumannii, Staphylococcus,
Pseudomonas aeruginosa, Haemophilus influenzae,
Corynebacterium spp., Bacillus spp., Micrococcus
spp., Proteus spp., and Enterobacter  spp.
Acinetobacter baumannii, Haemophilus influenzae,
Staphylococcus aureus, Streptococcus pneumoniag,
and Streptococcus pyogenes are among the specific
class of bacterial pathogens that are commonly seen in
secondary infections. Patients who get infected with
SARS-CoV-2 most often are adult male patients with
a median age of 34 to 59 years.['>%81 Furthermore, a
person's risk of contracting SARS-CoV-2 is increased
if they have long-term comorbidities including
diabetes, cerebrovascular sickness, or cardiovascular
disease. Severe episodes are more common in adults
under 60 and in individuals with certain underlying
conditions, including as diabetes, cardiovascular, and
cerebrovascular diseases. Additionally, there might be
a connection between bacterial and fungal
coinfections and severe symptoms.'®l There have
been less COVID-19 cases reported among children

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

under the age of 15.1*518 A study of 425 COVID-19
patients in Wuhan, published on January 29, revealed
no cases of the virus in children younger than 15.20.2%]
Nonetheless, 28 pediatric patients had been recorded
as of January 2020.21 While the clinical features of
pediatric patients with infection can differ, most of
them have mild symptoms, no fever, no pneumonia,
and a good prognosis.[?? A young kid was found to
have asymptomatic radiographic ground-glass lung
opacities in another evaluation.?!

In conclusion, children are either less likely than
adults to get the illness or, if they do, their symptoms
will probably be milder. Because of this, it's likely
that their parents won't get medical help, which will
cause the incidence of COVID-19 in this age group to
be underestimated. Therefore, the purpose of this
study is to identify co-infection in Covid-19-infected
patients.

MATERIALS AND METHODS

This was a three-year prospective observational study
carried out in the Microbiology Department of Index
Medical College and Hospital Indore, Madhya
Pradesh, between January 2021 and December 2023.
Clinical samples (blood, respiratory, including sputum
and tracheal aspirates, and Urine) from COVID-19
patients confirmed by COVID-19 RT-PCR who were
admitted to our institute's dedicated COVID hospital
with a clinical suspicion of coinfections (at the time of
admission) or secondary bacterial infections (after 48
hours of hospitalization) were received in the
microbiology laboratory during this study period. The
medical records of the patients provided the clinical
and outcome data. The study included all patients with
a clinical suspicion of coinfections or secondary
bacterial infections (after 48 hours of hospitalization
or at the time of admission) and a reverse transcriptase
real-time PCR diagnosis of COVID-19. 400 clinical
samples in all were obtained following the guidelines
for suggested personal protective equipment. If same
results were achieved, repeat samples of the same
patients were not included in the study.

After being inoculated on Blood agar and MacConkey
agar, respiratory samples were incubated at 37.8 °C
for an entire night, Urine samples were cultured on
CLED agar for 24 hours at 37.8 °C. For samples,
another chocolate agar was utilised. BHI bottles were
used to receive samples for blood culture.

Data collection began after January 2021 with
clearance from the Ethics Committee. The patient
provided written consent before any data were
gathered. The patient's Performa had the pertinent
information. For additional analysis, all relevant data,
including oxygen saturation levels, co-morbidities that
were present at the time of admission, and
demographic characteristics (age, gender, etc.), were
gathered and entered into a Microsoft Excel sheet for
COVID-19 positive patients. Epi Info software was
used to statistically analyses the data.
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RESULT

In this investigation, 400 COVID-19 instances with
clinical diagnoses were observed. 114 (28.5%)
females and 286 (71.5%) males were present. The
ratio of men to women was 2.5:1. The majority of
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patients were in the 56-60 age range, then 46-50 and
51-55 years.

Graph 1: Gender wise distribution of patients

m Male
® Female

Graph 1: Gender wise distribution of patients

Of the 400 individuals that were part of the current
investigation, 62 (15.5%) had various infections that
were confirmed. The most common illnesses were
respiratory tract infections, which were followed by
urinary tract infections and blood stream infections.
43 people (69.4% of culture-positive cases) had
respiratory tract infections (RTIs); 32 (74.4%) of
these cases were monomicrobial RTIs, and 11
(25.6%) were polymicrobial RTIs. Nineteen patients
(4.7%) had blood stream infections (BSls), all of
which were monomicrobial BSIs. Six patients (10.3%
of culture-positive cases) had a urinary tract infection
(UTI). Every patient with an infection of the urinary
tract also had an RTI.

103 patients out of 400 had co-morbidities. 62
(60.2%; p<0.005) of the 103 COVID-19 patients with
co-morbidities experienced secondary bacterial
infection, while 41 (39.8%) of the patients with co-
morbidities did not experience it. Eight patients had
some form of immunosuppressive treatment, sixteen
had hypertension, nine had diabetes, four had chronic

kidney disease, twelve had chronic obstructive lung
disease, forty-six had cardiac disease, and eight had
neurological disease. A statistically significant
number of 32 (69.6%) of the 46 COVID-19 patients
who also had co-morbid cardiac disease had
experienced secondary bacterial infections (p<0.005).
Four (44.4%) of the nine diabetic COVID-19 patients
had acquired a secondary bacterial infection. Three
(75.0%; p<0.005) of the four individuals with chronic
renal disease experienced a subsequent bacterial
infection. Ten (83.3%) of the twelve patients with
chronic obstructive lung disease experienced a
secondary bacterial infection, a statistically significant
result (p<0.005). Two (25.0%) of the eight individuals
who had a persistent neurological illness also had a
secondary bacterial infection. Seven (43.7%) of the
sixteen hypertensive individuals also had a secondary
bacterial illness. Four (50.0%) of the eight patients
receiving a medicinal immunosuppressant went on to
acquire a subsequent bacterial infection.

Table No 1: Co-morbidities in COVID-19 Patients.

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.

Co-morbidities Total Number of Number of patients p value
patients developed Secondary
Heart Disease 46 32 (69.6%) 0.003
Diabetes 9 4 (44.4%) 0.021
Chronic Kidney Disease (CKD) 4 3 (75.0%) 0.002
Chronic Obstructive Pulmonary 12 10 (83.3%) 0.002
Disease (COPD)
Chronic Neurological Disease 8 2 (25.0%) 0.003
(CND)
Hypertension 16 7 (43.7%) 0.013
Any other Medical 8 4 (50.0%) 0.003
Immunosuppression
Total 103 62 (60.2) 0.004
1189



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 12, No. 4, Oct-Dec 2023

Online ISSN: 2250-3137

Print ISSN: 2977-0122

Graph No 2: Co-morbidities in COVID-19 Patients
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Graph No 2: Co-morbidities in COVID-19 Patients

62 years old was the mean age of COVID-19 patients who were at risk of developing a subsequent bacterial
infection. It was determined that the odd ratio at the 95% confidence interval was 0.95 (P=0.012). Males were
more likely than females to get a subsequent bacterial infection. A statistically significant 79% of male patients

with secondary bacterial infections were at risk of infection (P=0.003).

Table No 2: Risk factors for the acquisition of secondary infection

Risk Factors Number of patients (n=62) Odd ratio (95% CI) P value

Mean Age 72 year (55-68 year) 0.95 (0.93-1.03) 0.012

Gender 49 male (79%) 0.31 (0.12-0.59) 0.003*

Diabetes Mellitus (DM) 4 (44.4%) 0.34 (0.17-0.92) 0.043
Hypertension 7 (43.7%) 0.98 (0.91-1.34) 0.013

Cardiac disease 32 (69.6%) 0.32 (0.13-0.61) 0.003*

Smoking 6 (75%) 0.33 (0.13-0.61) 0.004*

APACHE score IV 42 (33-53) 0.94 (0.92-1.3) 0.032

SOFA score on admission—median 13 (9-16) 1.12 (0.94-1.26) 0.141
Immunosuppressive therapy 4 (50%) 0.84 (0.63-0.98) 0.013

Patients older than 56 years old were more likely to have secondary bacterial infections. Sixty-two (15.5%) of
the 400 patients experienced a recurrent bacterial illness. Thirteen female patients and 49 male patients made up
the 62 COVID-19 patients who had developed a secondary bacterial infection. Only 13 (11.4%) female COVID-
19 cases had developed secondary bacterial infection, compared to 286 male cases (17.1%) with secondary

bacterial infections.

Table No: 3 Comparison of age and gender with secondary bacterial infection

Age group (year) | Number of Number of patients Number of Number of patients
Male developed secondary Female developed secondary
bacterial infection bacterial infection

21-25 9 00 3 00
26-30 10 00 6 00
31-35 21 00 8 00
36-40 30 00 9 00
41-45 48 00 16 00
46-50 49 00 19 00
51-55 26 00 13 00
56-60 50 19 24 5
61-65 27 22 11 4
66-70 16 8 5 4

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.
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Graph No. 3: Comparison of age and gender with secondary bacterial infection

Gram negative bacilli (GNB) was the predominant bacterial isolate. Among gram negative bacilli, Klebsiella
pneumonia (n=46; 63.1%) was predominant followed by Acinetobacter baumannii (n=9; 12.3) and
Pseudomonas aeruginosa (n=6; 8.2%). Among gram positive cocci, Streptococcus pneumonia was most
common (n=7; 9.6%) and followed by Staphylococcus aureus (n=5; 6.8%). Table no. 11 and graph no. 11
revealed microbial profile of secondary bacterial infection in COVID-19 Patients.

Table No: 4 Microbial profile of secondary bacterial infection in COVID-19 Patients

Name of organism Number of isolates (n=73) Percentage (%)
Klebsiella pneumoniae 46 63.1%
Acinetobacter baumannii 9 12.3%
Streptococcus pneumoniae 7 9.6%
Pseudomonas aeruginosa 6 8.2%
Staphylococcus aureus 5 6.8%

DISCUSSION

We are still striving to swiftly increase our knowledge
of COVID-19, a recently identified potentially lethal
viral disease. The ongoing COVID-19 pandemic
presents a significant challenge to health systems and
healthcare workers.[?* 251

In this study, men outnumbered women, and the
results corroborated those of research by Bhawna
Sharma et al.l®l, Sonam Vijay et al.?"l, and S. Hughes
et al.?®l. The percentage of male participants varied
between 62% and 71.5% in all the research, while the
percentage of female participants varied between
24.5% and 38%.

Consistent with the present study, Sonam Vijay et al.
(2021)7 found a 53+9-year-old mean. While S.
Hughes et al.® (2020) reported a median age of 69
(55-81), Carolina Garcia Vidal et al.?°! (2021) found a
median age of 62 (48-74).

Variations in the percentages of co-morbidity were
seen across study. According to the current study, in
25.75% of patients, heart illness (44.66%) and
hypertension (15.53%) co-occurred. There is 53.8%
co-morbidity, with diabetes (15.3%) and heart disease

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.

(21.5%) being the most common, according to
Samaneh Pourajam (2022)E%, Asthma co-morbidity,
according to Prithiv J Prasad (2022)BY, is 28.51% at
13.2%. According to Sonam Vijay et al. (2021),
diabetes (30%) and hypertension (25.6%) were found
to co-occur in 55.7% of cases.[?”)

According to the Samaneh Pourajam et al. 202280
study, infections of the respiratory tract were the most
common, accounting for 88.6% of cases. Urine and
bloodstream infections came in second, with 1.4% of
cases each. A 2021 investigation by Sonam Vijay et
al.?™ found that bloodstream infections were found in
44.1% of cases and respiratory tract infections in
35.1% of cases. The current study from 2023 reported
respiratory tract infections at 69.4%, urinary tract
infections at 10.3%, and bloodstream infections at
4.7%, which is almost exactly the same as the study
by Samaneh Pourajamet al.%!

Gram-negative bacteria were the primary cause of
secondary infection in our investigation. In a similar
vein, a number of investigations found that gram-
negative organisms were more common than gram-
positive ones.l®2-%61 According to Musuuza et al.?], P,
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aeruginosa and A. baumannii were the most common
infections in the study. Notably, central venous
catheters are present in 75.9% of COVID-19 patients
with secondary fungal infection, raising the likelihood
of Candida spp infection.l*"]

Sonam Vijay (2021)?7, Bhawna Sharma (2021)[I,
Haocheng Zhang (2020)%8, and others found 71.7%,
74%, and 57.89%, respectively. The results of the
current investigation (2023), which revealed 60.19%
of cases of secondary infection, were in good accord
with these findings. But according to a study
conducted in northern India by Khurana et al.’*!, 13%
of COVID-19 patients also developed secondary
infections.

It is important to pay attention to secondary infection
in COVID-19 patients who have severe and dangerous
cases. Zhou et al.l“% reported that 50% of patients who
did not survive (27/54) had secondary infections,
while ventilator-associated pneumonia struck 31%
(10/32) of patients requiring invasive respiratory
assistance.

Pathogen-host interactions, such as pathogen
virulence, immune response dysregulations, and
altered microbiota, were the underlying pathogenesis
of secondary infection in severe and catastrophic
COVID-19 cases.*t 421 The loss of surfactant and the
sloughing of cells into the airways may promote rapid
bacterial growth by providing access and an abundant
supply of nutrients.©l

CONCLUSION

In COVID-19 individuals with co-morbidities,
secondary infections are more prevalent. While it
could be challenging to distinguish between patients
who have a coinfection or an infection acquired in the
hospital and those who do not, a thorough history and
physical examination should be performed to
ascertain whether a bacterial co-illness is present at
the time of a patient's admission with COVID-19. In
all healthcare settings, strict hospital infection control
protocols should be adhered to without fail.
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