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The spread of the coronavirus disease
2019 (COVID-19) caused by a highly
contagious severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in
2020 put a heavy burden on the medical
system worldwide and has consequently
changed our lifestyle."” The COVID-19
infection was unprecedented, which caused
people to be easily infected at the onset
of the outbreak. Then, through pandemic
prevention policy and heightened social
distancing, the spread of the disease was
gradually prevented.P¥ However, do the
pandemic prevention actions toward SARS-
CoV-2 have implications on the infection
rate of other respiratory pathogens such
as adenovirus (ADV), respiratory syncytial
virus (RSV), and parainfluenza virus (PIV)?

Common respiratory viruses such as RSV
and PIV were prevalent among children
before the COVID-19 pandemic, with the
infection rates being 38.6% in winter and
4.8% in spring, respectively.’! RSV is an
RINA virus that commonly causes infections
in newborns, while PIV mainly causes lower
respiratory tract infections in infants and
adults.!

Monitoring the prevalence of various
respiratory viruses during the COVID-19
pandemic can help evaluate the role of
COVID-19 pandemic prevention and
control strategies in preventing infections
of other respiratory pathogens.

Here, we retrospectively analyzed 6758
patients from The First Affiliated Hospital
of Guangzhou Medical University, who
had been detected with major respiratory
pathogens including ADYV, Rickettsia Q
tever (COX), Chlamydia pneumoniae (CP),
influenza A (IFA), influenza B (IFB),
Legionella pneumophila (LP), Mycoplasma
pneumoniae (MP), PIV, and RSV from
January to December 2020. All patients
were diagnosed with suspected respiratory
infection primarily due to clinical symptoms,
including cough, fever, and dyspnea, by
a respiratory specialist. The epidemic
prevention measures in China are described
in an additional file.

An indirect immunofluorescence assay
(IFA; Vircell, S.L, Spain) was used to detect
immunoglobulin M (IgM) antibodies against
the main pathogens of respiratory tract
infections including ADV, COX, CP, IFA,
IFB, LP, MP, PIV, and RSV in human serum.
The positive results were observed using an
immunofluorescence microscope according
to the antigen—antibody reaction.

Data management and statistical analysis
were performed using Statistical Package
for the Social Sciences (SPSS) statistical
software version 20.0 (IBM Corp, Armonk,
NY, USA). Abnormal distribution data are
expressed as median (first quartile, third
quartile), and categorical variables are
presented as frequencies and percentages.
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Intergroup differences were compared using the chi-square
test (i) or Fisher’s exact test. The Bonferroni method was
used to perform pairwise comparisons of the positivity
rates between groups in different time phases. Statistical
significance was set at P < 0.05.

A total of 6758 patients were included in the analysis, of
whom 4092 were male and 2666 were female. Their median
age was 506 years (33—68).

In total, 16.4% of patients were positive for at least one
respiratory pathogen, with MP being the infection with the
highest positivity rate (11.1%) in the study population. The
overall study period was divided into three phases, January
to May as the eatly time phase, June to September as the
middle time phase, and October to December as the late
phase, based on the changing trend (Figure 1). The total
positive rate for at least one pathogen remained low and
plateaued until May and showed an upward trend until
October. Compared with the early time phase (9.6%), the
positive rate during the late phase (17.6%) was higher.

Further, COX (0.95%), IFA (0.75%), MP (15.24%), and
PIV (4.06%) had a high positive rate during the middle
time phase relative to the other time phases (P < 0.05).
Interestingly, the population of detected pathogens in
February, March, and April was less than 300, and it was
more than 550 for the rest of the months.

The positivity rate of children (0-5 years), juveniles (617
years), adults (18—49 years), and older adults (= 50 years)
were 32.1%, 24.0%, 17.9%, and 12.1%, respectively, which
showed a significantly decreasing trend (P < 0.001). The
corresponding detection populations were 784, 396, 1490,
and 4088 from children to elders, respectively (Figure S1).
Moreover, there was no significant difference in the number
of tests between sexes in the early time phase.

This study analyzed the relationship between the
prevalence of respiratory pathogen infection and pandemic
prevention strategies. We found that the total positive
rate of respiratory pathogens decreased gradually until
May. With the fear of contracting the virus, and with
an increasing number of confirmed cases and deaths,
people spontancously reduced going to public places,
started wearing surgical masks, and observed frequent
disinfection.® In addition, the Chinese government also
strictly implemented policy interventions such as banning
of outdoor activities and crowd entertainment, increasing
the frequency of environmental cleaning, suspending work
and school, and controlling city traffic, which effectively
attenuated the source of infection and cut off the route
of pathogen transmission.”! Further, traditional Chinese
medicines such as “Yuekang NO.1”, Radix Isatidis, and

so on were also popular, as they are known to promote
antiviral immunity. The above mode not only lessened the
spread of COVID-19 infection, but also played a preventive
role in the infection of other respiratory pathogens.

However, the total positive rate of respiratory pathogens
increased rapidly starting May and reached its peak in
August. As we know, due to the rapid advancement in
molecular technology in detecting SARS-CoV-2, the
application of pandemic control measures such as “shelter
hospitals” and “health codes,” as well as the unremitting
efforts of the medical practitioners, the COVID-19
pandemic was controlled from April in China.!'” Although
the resumption of work and production was in progress,
the intervention of the government’s pandemic prevention
policy was not relaxed and border restrictions and isolation
policies continued.""! But with the ease of the pandemic,
the public began to relax their vigilance, increased outdoor
activities, and ignored frequent disinfection, which
consequently increased the rate of other respiratory
pathogens.

Interestingly, the total positive rate of respiratory pathogens
was low in October. In China, cases that acquired the
COVID-19 infection from traveling abroad increased from
September. Concurrently, the SARS-CoV-2 mutated, which
made molecular testing prone to sensitivity bias, and thus,
the extension of virus latency was not detected among
travelers undergoing isolation. This greatly increased the
difficulty of preventing the pandemic.'>"'With the spread
of the mutated strains of the SARS-CoV-2, the public
started wearing surgical masks when communicating and
when doing outdoor activities and are paying attention
to pandemic prevention again. These behaviors have a
direct positive impact on preventing the spread of other
respiratory pathogens such as CP, ADV, RSV, and MP.

Compared with the data published in previous similar
studies, this study suggested that of the 6,758 patients
tested, 16.4% were positive for at least one respiratory
pathogen, which is far less than the corresponding
prevalence (36.3%) reported by a long-term and large-
scale epidemiology survey performed from 2011 to 2016
in southern China."¥ Therefore, the pandemic prevention
strategy against COVID-19 infection interfered with
other pathogens that cause respiratory infectious diseases.
Besides, we also found that MP had the highest positivity
rate during the COVID-19 pandemic. MP is transmitted
through droplets and has an incubation period of 2-3
weeks. It is also the main respiratory pathogen causing
airway infection in South China.l>""

This study was the first to report on the epidemiology
of major respiratory pathogens during the COVID-19
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Figure 1: The distribution characteristics of overall and individual positive rates of respiratory pathogens with change of time. (A) The figure shows the monthly
distribution of positive rates, which had a positive response to at least one of the nine respiratory viruses. The trend of virus infection with time was drawn
using positive rates in various months, and the error bars of the curve indicate 95% confidence intervals. (B) The figure shows the individual positive rates of
the nine respiratory viruses based on three time phases. The Bonferroni method was utilized to perform pairwise comparisons for the positive rates between
every two groups in different time phases. *P < 0.05; **P < 0.001. ADV: adenovirus; COX: Rickettsia Q fever; CP: Chlamydia pneumoniae; IFA: influenza A;
IFB: influenza B; LP: Legionella pneumophila; M: month; MP: Mycoplasma pneumoniae; PIVS: parainfluenza viruses; RVS: respiratory syncytial virus.
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pandemic based on real-world medical data, and it evaluated
the impact of pandemic prevention strategies in China
on other respiratory pathogen infections. The sudden
respiratory infection prevention strategy involves the
strategy of using previous pandemic control measures and
the medical resource reserve to prevent disease transmission
in the face of unknown and sudden respiratory infectious
diseases, which requires the intervention of the government
and the cooperation of the public.

In addition, the spread of respiratory pathogens depends
on people’s habits and the environment. Thus, regional
restriction was the main limitation of our study. Further,
children and older adults may be more vulnerable
to respiratory pathogens because of high detection
populations in these two age groups, but it was not
excluded that was disturbed by the age proportion of the
urban population, which needs to be further analyzed.
Due to technical limitations, we have only detected nine
common respiratory pathogens in China, which need to be
extended to other pathogens after technical improvement
in the future.

Overall, the prevalence of all respiratory pathogens
declined during the COVID-19 pandemic. The pandemic
prevention strategy against COVID-19 infection is not
only directed toward SARS-CoV-2, but also interferes with
other pathogens that cause respiratory infectious diseases.
According to the results of this study, a similar pandemic
prevention strategy may effectively prevent the global
spread of yet another respiratory infectious disease.
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