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Abstract

An unprecedented challenge to the healthcare system worldwide has resulted from the coronavirus disease
2019 (COVID-19) pandemic. As per the estimates of year 2022 over 314 million cases and over 5.5 million
deaths had been reported since the pandemic began. The respiratory system is the primary system affected
by COVID-19, which is a multisystem disease. It usually starts as an upper respiratory infection that spreads
to the lungs and causes interstitial pneumonia, severe respiratory failure, a systemic inflammatory response,
and multi-organ dysfunction in the most extreme instances. The environment that a viral infection allows
concurrent or secondary bacterial co-infections has been created by the co-evolution of viral and bacterial
respiratory pathogens, increasing the morbidity and mortality of respiratory viral infections and significantly
increasing the burden of disease on society. Because COVID-19 mass vaccination campaigns are still in their
early phases, underlying co-infections and how they are treated could have significant impact on disease
morbidity and related patient care. Growing evidence of research demonstrates that microbial co-infection
raises the likelihood of human illness severity. The prevalence of co-infection ranges from 0%- 20% among
COVID-19 patients. Mycoplasma pneumoniae, Streptococcus pneumoniae, and Haemophilus influenzae were
the most prevalent bacterial co-infections in all COVID-19 patients along with certain other viral co-
infections. Despite extensive study on viral-bacterial co-infections, there are few studies that examine how
they affected the COVID-19 pandemic.
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Introduction

COVID-19 is the most recent respiratory infectious
illness to spread swiftly over the globe. It was originally
detected in Wuhan, China, in December 2019, but
rapidly spread throughout the globe, prompting the
World Health Organization to proclaim it a pandemic
and a public health emergency of international concern
in March 2020 (1). Over 314 million diseases and over
5.5 million deaths had been reported since the epidemic
began as of January 2022. In terms of cases and fatalities,
the COVID-19 pandemic manifests itself differently in
various parts of the world (2). COVID-19 is a
multisystem illness that predominately affects the
respiratory system. In the most severe cases, it begins as
an upper respiratory infection that spreads to the lungs
and results in interstitial pneumonia which can be
identified through a computed tomography scan by the
appearance of ground glass, severe respiratory failure, a
systemic inflammatory response, and multi-organ
dysfunction. The disease's typical signs and symptoms
include fever, asthenia, a dry cough, nasal congestion,
and breathing issues (3).

Multiple factors are thought to be capable of influencing
the clinical course of COVID-19 infection because of the
variety of clinical presentations of the disease. More
complications and severity of COVID-19 has been
linked to older age, male gender, the existence of
concomitant conditions such as diabetes and
hypertension, as well as demographic and -clinical
variables, according to various studies till date. In
addition, certain research studies have suggested that
COVID-19 infected people may also have co-infections
with bacterial and viral respiratory diseases. Studies have
shown that COVID-19 patients frequently have
respiratory viruses such as the influenza virus, human
metapneumovirus, rhinovirus, and respiratory syncytial
virus. The morbidity and mortality of viral respiratory
infections are also impacted by bacterial co-infections
(4). Co-infection can manifest in the form of a new
infection acquired secondarily as a result of a weakened
immune system or as an already present pathogen that is
made worse by the addition of a new pathogen (5).

Knowledge of the nature and prevalence of respiratory
co-infections in COVID-19, may have consequences for
diagnostic and therapeutic decisions. The presentation,
clinical course, or diagnostic indicators such as
laboratory investigations or computed tomography scan
results used to determine prognosis in COVID-19 may
be affected by co-infections, however this is uncertain.
Additionally, it is feasible that treating COVIDI19 co-
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infected patients for influenza with antivirals and
atypical bacteria with antibiotics can enhance their
prognosis. Alternatively, some patients with co-
infections cannot respond to therapy the same way as
people who are not infected by COVID-19. For these
reasons, understanding the prevalence and kind of
respiratory co-infections has a significant impact on how
COVID-19 patients are managed and how their
outcomes turn out (6). Staphylococcus
Streptococcus pneumoniae, Klebsiella pneumoniae,
Legionella pneumophila, Mycoplasma pneumoniae, and
Chlamydophila pneumoniae are the most prevalent
pathogens determined among COVID-19 patients. Rates
of co-infection with other respiratory viruses in COVID-
19 individuals ranged from 0% to 20% as per various
studies. Coronaviruses, rhinoviruses, enteroviruses,
metapneumoviruses, parainfluenza viruses, influenza B
viruses, and respiratory syncytial viruses are instances of
common co-infecting viruses (7). The purpose of this
research is to review the available information about
prevalence and types of respiratory co-infections found
in COVID-19 patients.

aureus,

Methodology

This study is based on a comprehensive literature search
conducted on December 12, 2022, in the Medline and
Cochrane databases, utilizing the medical topic headings
(MeSH) and a combination of all available related terms,
according to the database. To prevent missing any
possible research, a manual search for publications was
conducted through Google Scholar, using the reference
lists of the previously listed papers as a starting point. We
looked for valuable information in papers that discussed
the information about prevalence and types of respiratory
co-infections found in COVID-19 patients. There were
no restrictions on date, language, participant age, or type
of publication.

Discussion

COVID-19 pandemic is the most harmful pandemic of
infectious disease since the 1918 influenza pandemic, the
world experienced. The respiratory tract is the most
frequent site for the occurrence of fungal or bacterial
infections. The pathogenesis of lung infections caused by
bacterial or fungal pathogens typically begins with
colonization.  Additionally, = COVID-19  patients
hospitalized in intensive care units are vulnerable to
infections caused by bacteria and/or fungi due to a
number of risk factors (8). The co-infection of COVID-
19 with other respiratory pathogens, which can impede
COVID-19 diagnosis, treatment, and prognosis, has
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recently come to light as a source of worry. The disease
symptoms and death rate may potentially worsen as a
result of these co-infections. The beginning of the
seasonal influenza season coincides with the COVID-19
and influenza epidemic overlap, which can result in two
outbreaks occurring simultaneously. Similar to COVID-
19, influenza virus A/B can spread by close contact,
respiratory droplets, and contaminated surfaces. Both
viruses can result in a variety of mild to severe illnesses,
including flu-like symptoms, pneumonia, loss of taste
and smell, and even death (9).

Prevalence and types of respiratory coinfections in
light of literature

Earlier it was reported that co-infections with other
respiratory pathogens were uncommon in COVID-19
cases. However, the co-infection incidence between
COVID-19 and other respiratory viruses, according to
more recent data from the United States was reported to
be as high as 21%. Additionally, COVID-19 patients
with more severe illness have greater rates of co-
infection, indicating that co-infections can dramatically
affect the clinical outcome of COVID-19. Despite this
evidence pointing to the high prevalence of co-infections
among COVID-19 cases and their potentially significant
clinical effects on disease, the current data on co-
infection remain constrained by the small number of
viruses studied and the low representation of the global
population (10).

Mussuza et al. revealed that co-infections affected 19%
of COVID-19 patients, and superinfections affected 24%
patients. Co-infection or superinfection was linked to
unfavourable outcomes, including higher death rate (11).
In individuals with COVID-19, co-infection with
respiratory infections is a frequent and potentially
significant occurrence as further demonstrated by the
results which showed that pooled prevalence of 11.6%
was observed while studies employing serum antibody
tests indicated a pooled prevalence of 26.8%, and studies
using 100% co-pathogen testing reported a pooled
prevalence of 16.8% among COVID-19 patients (6).
Lansbury et al. reported in their findings that a bacterial
co-infection was present in 7% of COVID-19 patients
who were hospitalized. Compared to patients in mixed
ward/intensive care settings, a significant proportion of
intensive care patients had bacterial co-infections.
Mycoplasma pneumonia, Pseudomonas aeruginosa, and
Haemophilus influenzae were the most prevalent
microorganisms. Respiratory syncytial virus and
influenza A were the most prevalent viral co-infections,
accounting for 3% of the total population (12).
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Results of a meta-analysis demonstrated that based on a
random-effects model, the global pooled prevalence was
5.01%, with enteroviruses accounting for 1.32% cases
and influenza viruses for 1.54% cases being the most
common pathogens. Co-infection was substantially
greater in paediatric patients (9.39%) as compared to
adult patients (3.51%), as per the subgroup analysis (p =
0.02). Additionally, individuals with co-infections had
higher odds of being dyspneic and a higher chance of
dying (13).Results of an observational study showed that
12.7% patients had at least one extra pathogen, while
5.1% also had a secondary infection and 8.1% were co-
infected. The majority of the cases were found in mild
and moderate COVID-19 patients, including 13
Mycoplasma pneumoniae cases, 8 Haemophilus
influenzae cases, 8 respiratory viruses, and 3
Streptococcus pneumoniae cases. Pathogens associated
with hospital acquired infections were more prevalent in
severely ill patients. Patients with co-infections and/or
secondary infections were more likely to require
antibiotics (p <0.001) and have raised levels of d-dimer
(p = 0.0012), interleukin-6 (p = 0.0027), and
procalcitonin (p = 0.0002) compared to those without
additional pathogens. The effectiveness of traditional
culture and metagenomic next-generation sequencing for
the diagnosis of secondary infections was equivalent
(14).

Findings of a meta-analysis showed that the overall
pooled proportion was 15.9% for bacterial infections that
was verified through laboratory investigations, whereas
3.7% had fungal infections and 6.6% had other
respiratory viruses. COVID-19 patients in the intensive
care had greater rates of co-infections nevertheless, the
proportion of all COVID-19 patients with other
respiratory viral co-infections was the same (6.6%) (15).
Contradictory to this Karaba et al. reported the
prevalence of bacterial respiratory co-infections quite
low almost 1.2%; 1.1% patients had suspected bacterial
community-acquired pneumonia, and 1 patient had
confirmed bacterial community-acquired pneumonia.
There were viral respiratory co-infections in 0.2%
patients (16). Similarly results of a study by Singh et al.
showed that comparing the group who tested positive for
COVID-19 to the population that tested negative for the
virus, a reduced overall rate of viral co-infection was
observed. Co-infections with Epstein-Barr virus and
Staphylococcus aureus were prevalent in the COVID-19
positive group (17).

Results of a Korean study showed that a total of 8.8% of
COVID-19 patients were coinfected with respiratory
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pathogens, including respiratory viruses in 7.9% of cases
and Mycoplasma pneumoniae in 0.9% of cases. Out of
the cases of respiratory virus coinfection, 92.6% had just
one virus, and 7.4% had two
metapneumovirus/adenovirus and rhinovirus/bocavirus.
There were no triple COVID-19 infections with other
respiratory viruses or bacteria. Viruses that co-infected
COVID-19 patients include influenza A, adenovirus,
bocavirus, rhinovirus, respiratory syncytial virus A and
B, and metapneumovirus (18). Results of a study by
Trifonova et al. demonstrated that
metapneumovirus which was responsible for 25% of
cases was the most common virus to cause coinfections,
followed by respiratory syncytial virus (16.7%),
adenovirus (16.7%), bocaviruses (16.7%), influenza A
(8.3%), parainfluenza virus (8.3%), rhinovirus (4.62%),
and rhinovirus + bocaviruses (4.62%). Children under
the age of five were most likely to have COVID-19
coinfections followed by adults over 65 years of age.
COVID-19 had a mean viral load that was higher than
that of the other respiratory viruses in specimens where
coinfection had been diagnosed, and influenza had a viral
load that was higher than that of COVID-19 (19).

Human

Findings of a study by Ishiguro et al. revealed that in
patients with primary viral pneumonia, viral coinfection
was present in 30.5% of cases, and mixed viral and
bacterial pneumonia accounted for 90.3% and 9.7%,
respectively, of COVID-19-associated community
acquired pneumonia. The influenza virus was most
prevalent accounting for 9.4% of cases. Mortality, the
requirement for invasive forced breathing or high-flow
nasal cannula, and severity at admission were not
independently influenced by coinfection (20). Le Glass
E et al. demonstrated in their findings that for at least one
respiratory virus, 40% of patients who underwent testing
were positive, 4.3% of the COVID-19 infected
individuals also had additional respiratory viruses in
their systems, with rhinoviruses being the most common
responsible for 67% instances. Patients who had
COVID-19 and a rhinovirus co-infection (62% versus
31%; p = 0.0008) had a considerably higher likelihood
of reporting a cough than those who just had COVID-19.
Additionally, they were substantially more likely to
report dyspnea (45% versus 36%; p = 0.02) than patients
with rhinovirus mono-infection. They also had a higher
risk of dying and being admitted to an intensive care unit
(16% versus 5% and 7% versus 2%, respectively) than
those with rhinovirus mono-infection, but these
differences were not statistically significant (21).Tang et
al reported that 14.1% of COVID-19 patients were also
infected with other respiratory infections, with

Journal of Healthcare Sciences

respiratory syncytial virus in 36.4% and Mycoplasma
pneumoniae in 45.5% of cases being the most common,
8 patients had co-infections with one other pathogen,
while 3 patients had co-infections with two different
pathogens. Co-infected individuals had significantly
greater procalcitonin levels than mono-infected COVID-
19 patients (P=0.002) (22).

Li et al reported that children with COVID-19 had a
significant incidence of 33% for co-
infection. Mycoplasma pneumoniae was responsible for
25% of co-infected pathogens, while viruses accounted
for 7%, and bacteria for 5% of the cases. Only lower
white blood cell, neutrophil, and lymphocyte counts
were seen between patients with co-illnesses and those
with monomicrobial infections; there was no discernible
difference in clinical traits, laboratory tests, or length of
hospital stay (23). Similarly, Wu et al. demonstrated in
their findings that 45.95% of children having findings
from nucleic acid testing for common respiratory
infections revealed coinfection with pathogens other
than COVID-19 (24). Despite extensive research on
COVID-19 during pandemic era the available studies
discussing incidence and types of respiratory co-
infections remain quite limited and show contrasting
results.

Conclusion

Patients with COVID-19 frequently develop co-
infections. The co-infecting organisms can be identified
at various points throughout the COVID-19 illness
course and continue to be a crucial factor in patients'
focused treatment plans hence critical attention shall be
paid by clinicians while diagnosing and evaluating co-
infections among COVID-19 patients.
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