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Abstract: Respiratory virus co-infections have been suggested to happen frequently and exacerbate 

patients’ conditions, but little is known about the detailed rates and the combinations of viruses 

during the COVID-19 pandemic period. A total of 255 symptomatic patients who underwent 

multiplex PCR tests were analyzed, and it was found that 6 (6/255=2.4%) patients were infected with 

multiple viruses. The patients ranged in age from 1 to 38 years, and one female patient was pregnant. 

Of the 6 patients, 4 had fever, and 5 had human rhinovirus/enterovirus and another virus. These 

data suggested that the rate of respiratory virus co-infection was low, and the combination of SAS-

CoV-2 and other viruses was rare even during the COVID-19 pandemic. 
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1. Commentary 

SARS-CoV-2 appeared in 2019, with COVID-19 becoming a pandemic and a major 

issue worldwide[1, 2]. During the COVID-19 surge period from December 2019, it was 

expected that SARS-CoV-2 might circulate with other respiratory viruses, increasing the 

probability of co-infections, and the clinical outcome of respiratory viral co-infections 

with SARS-CoV-2 was considered to be worse[3, 4]. 

In the UK, co-infection with influenza viruses (Flu), respiratory syncytial virus (RSV), 

or adenoviruses (ADVs) was analyzed in 6965 adults with SARS-CoV-2 infection who 

were admitted to hospital between February 6, 2020, and December 8, 2021, and co-

infection was detected in 583 (8·4%) patients: 227 (3.2%) patients had Flu, 220 (3.2%) 

patients had RSV, and 136 (2.0%) patients had ADV.[5] Co-infection with influenza 

viruses was associated with increased odds of receiving invasive mechanical ventilation 

compared with SARS-CoV-2 infection alone. In addition, SARS-CoV-2 co-infections with 

Flu were each significantly associated with increased odds of death [5]. 

In Japan, we also analyzed the cases of co-infection of SARS-CoV-2 with other 

respiratory viruses during a similar COVID-19 pandemic period, from January 2023 to 

January 2024, and we found six cases (2.4%) from among the 255 patients who had 

respiratory symptoms and/or fever and confirmed respiratory virus infection by 

multiplex polymerase chain reaction (PCR) tests (BIOFIRE®  FILMARRAY®  Respiratory 

2.1, bioMerieux, Lyon, France) (Table 1). There were no cases of co-infection of SARS-

CoV-2 with other respiratory viruses, and all six cases survived. 
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Table 1. Clinical features of six patients co-infected with multiple respiratory viruses 

Patient Age (y.o.) Male/Female Underlying diseases Symptoms Detected Viruses 

1 27 Female Pregnancy Fever, Cough, Sore throat Human Rhinovirus/Enterovirus 

     Parainfluenza virus 3 

2 38 Female None Nasal discharge, Sore throat Human Rhinovirus/Enterovirus 

     Parainfluenza virus 3 

     Influenza A H3 

3 12 Male None Cough, Headache, Stridor Human Rhinovirus/Enterovirus 

     Parainfluenza virus 3 

4 4 Male None Fever, Cough, Sore throat, Fatigue Influenza A H3 

     Coronavirus NL63 

5 1 Female None Fever, Cough, Nasal discharge Huma metapneumovirus 

     Coronavirus HKU1 human 

6 15 Male None Fever, Cough, Sore throat Human Rhinovirus/Enterovirus 

          Parainfluenza virus 3 

 

The patients were 1-38 years old; two were over 18 years old, and the other four 

patients were under 18 years old. The male to female ratio was 3:3, and only one patient 

had an underlying condition (pregnancy). Most patients were basically healthy; four of 

six patients had a fever, but all patients had respiratory symptoms. Five of six patients 

had human rhinovirus (HRV)/enterovirus (HEV) infection and were co-infected with 

other respiratory viruses, including four parainfluenza 3 (PIV3), two Flu A H3, one 

Coronavirus NL63, one Coronavirus HKU1 human, and one Human metapneumovirus 

(HMPV). One case (Case 2) had three viruses, HRV/HEV, PIV3, and Flu A H3. These data 

suggested that rates of co-infection of respiratory viruses were low, the same as or lower 

than the results from the UK, and the combination of SAS-CoV-2 with another virus was 

rare during the COVID-19 pandemic. The most common viruses combined with another 

respiratory virus were HRV and HEV. 

Virus-virus interactions have been analyzed etiologically and experimentally, and it 

has been suggested that there is no significant relationship between the coronavirus and 

Flu, but interference was found between HRV/HEV and Flu [6]. Furthermore, there was a 

synergistic interaction between HRV/HEV and either RSV or PIV3 [6]. These data 

supported the present data that HRV/HEV increased during the COVID-19 pandemic 

period, although Flu decreased, and combinations with HRV/HEV and PIV3 dominated 

in our six co-infection cases. Coronavirus NL63 and Coronavirus HKU1 human were 

detected with either Flu A H3 (Case 4) or HMPV (Case 5). Flu and HMPV infections were 

suggested to be independent of coronavirus infections [6] and these co-infection cases 

might have happened by chance because HRV/HEV [7] and PIV3 [8] were actually 

increased from our previous etiological studies’ data during the COVID-19 pandemic 

period. Furthermore, it was reported that surges of COVID-19 and influenza were slightly 

shifted in area and time, and an actual ‘twindemic’ did not happen all over the world, 

especially in European countries [9]. These data also supported our study data that there 

were no co-infection cases of SARS-CoV-2 with Flu. 

As a limitation, the present sample was small, and showed a slight difference 

compared with the UK data. These differences might be affected by the study period: the 

UK study was performed during the period that the original SARS-CoV-2 Wuhan strains 

were dominant, but the present data were collected during the Omicron strain-dominant 
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period. These differences in pathogenesis and infectivity between the original Wuhan and 

Omicron strains may have led to lower mortality and no cases of SARS-CoV-2 and other 

respiratory virus co-infections in our study [10]. 

In conclusion, of the 255 symptomatic patients who underwent multiplex PCR tests 

during the COVID-19 pandemic era, cases of virus-virus co-infection were analyzed. Only 

six patients were infected with multiple viruses. Most patients were young and healthy, 

and combinations of HRV/HEV and other respiratory viruses, such as PIV3, RSV, and Flu, 

were dominant. These data suggest that co-infections of respiratory viruses were not very 

common, and there might be no significant synergy/interference between SARS-CoV-2 

and other respiratory viruses. A further large study is needed. 
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