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Abstract 

Background: 

Acute respiratory infections (ARIs) remains a significant public health concern globally, 

particularly in developing countries. The COVID-19 pandemic has further complicated the 

diagnosis and management of ARIs, making timely and accurate detection crucial for patient 

care and public health interventions. 

Objective: 

This study aimed to estimate the prevalence of viral co-infections among patients with acute 

respiratory infections and to determine the viral etiology of ARI in the study population. 

Materials and Methods: 

A descriptive cross-sectional study was conducted at tertiary care hospital in Tamilnadu. 

Nasopharyngeal and oropharyngeal swabs collected from 100 patients  with upper respiratory 

symptoms were analyzed using multiplex PCR to detect SARS-CoV-2, Influenza A( H3N2, 

H1N1) Influenza B, and Respiratory Syncitial virus. 
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Results: 

Out of the 100 patients studied, 7% tested positive for SARS-CoV-2. No co-infections with 

other respiratory viruses were detected in the population during the study period. Five patients 

who were RT PCR negative for respiratory viruses showed significant radiological findings in 

CT scan. 

Conclusion: 

The study emphasizes the importance of multiplex PCR in the rapid and accurate detection of 

viral respiratory pathogens in patients with ARIs.The findings highlight the continued 

circulation of SARS Cov 2 even in the absence of other common respiratory viruses such as 

influenza and Respiratory syncitial virus. 
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Introduction 

Acute respiratory infections (ARIs) are a leading cause of global morbidity and mortality in 

developing countries particularly affecting vulnerable populations such as children under five, 

the elderly, and individuals with pre-existing health conditions. Acute respiratory infections is 

self limiting and mostly restricted to the upper airways but small percentage can progress to 

lower respiratory tract infection such as bronchiolitis and pneumonia in developing 

countries.Viral pathogens, including Influenza, Respiratory Syncytial Virus (RSV), and SARS-

CoV-2, are responsible for the majority of ARIs, creating significant challenges due to their 

high transmission rates and potential severity.[1] 
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Acute respiratory infections especially caused by viral pathogens such as Influenza , RSV and 

SARS Cov 2 are a significant global health concern due to overlapping clinical symptoms 

thereby complicating diagnosis. Even in high-income countries, the burden of ARIs remains 

significant, resulting in increased hospitalizations and economic costs. The emergence of 

SARS-CoV-2 has added complexity to ARI management due to its high transmission rate and 

severe outcomes in certain populations.[2] 

The COVID-19 pandemic, has demonstrated the need for rapid, accurate diagnostic method for 

patient care management.Traditional diagnostic methods like viral culture are often insufficient 

for accurate diagnosis and better patient care due to their low sensitivity and long turn around 

time.  Multiplex PCR allows simultaneous detection of multiple viral pathogens, has become 

a vital tool in differentiating between SARS-CoV-2 and other respiratory viruses, enabling 

tailored treatments and infection control measures.[3] 

This study aimed to assess the prevalence of viral co-infections,  using multiplex PCR in 

patients with acute respiratory infections. The results will provide insights into the 

epidemiology of viral ARIs and the utility of multiplex PCR in clinical settings, contributing 

to improved treatment protocols and public health strategies, particularly in managing current 

and future outbreaks.[4] 

Objectives 

1. To estimate the prevalence of viral co-infection among patients with acute respiratory 

infection using multiplex PCR. 

2. To detect  the viral etiology of acute respiratory infections in the study population. 
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Materials and Methods 

Nasopharyngeal and oropharyngeal swabs were collected from 100 patients with upper 

respiratory tract symptoms attending General medicine, Surgery, Emergency medicine and 

Obstetrics and Gynaecology out patient unit of tertiary care hospital in Tamilnadu.Patients who 

are having bacterial respiratory infection and patients who were not willing to give consent 

were excluded from the study. The swabs were placed immediately in viral transport medium 

and transported to the laboratory at 2-8 °C.  

RNA extraction was performed by Qline molecular RNA extraction kit.200µl of sample was 

added to 500 µl of lysis buffer containing carrier RNA and incubated at room temperature for 

15 minutes.600 µl of 100% ethanol was added to the sample and vortexed for 15 seconds.600 

µl of the solution was transferred to spin column and centrifuged at 8000 rpm for 1 min, 

followed by 500µl of wash buffer 1 and centrifuged at 12000 rpm for 1 minute.500 µl of wash 

buffer 2 was added and centrifuged at 12,000 rpm for 3 minutes .The spin column was placed 

in 1.5µl microcentrifuge tube and centrifuged at 12000 rpm for 2 minutes. The genes 

encoding SARS COV 2, Influenza A, influenza B, H3N2 and RSV was detected by HI PCR 

covid flu RSV multiplex PCR kit; using the following cycling conditions:Reverse transcription 

at 55°C for 20 minutes followed by initial activation at 95°C for 2 minutes, denaturation at 

95°C for 15 seconds followed by annealing at 55°C for 45 seconds and extension at 72°C for 

15 seconds. 

The required strip tubes were placed in cooler racks and 15 µl of master mix was added in each 

well.10µl of nuclease free water was added into no template control well.10µl of positive 

control was added into positive control well and 10µl of RNA template was added into 
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respective wells. After completion of the run the collected data was analysed using the 

following channels [Table 1] 

Table 1: Selection of Channel 

Tube Target Dye Quencher 

 

Tube‐1 

H1N1 FAM None 

SARS‐CoV‐2 VIC None 

IC ROX None 

InfA Cy5 None 

 

Tube‐2 

H3N2 FAM None 

IC VIC None 

RSV ROX None 

InfB Cy5 None 
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After validation of test result, patient samples were interpreted as per manufacturers 

instructions. 

Table 2: Amplification channels and defined Ct values 

Target 

genes 

Channel Ct value Status Ct value Status 

Tube 1  

H1N1 FAM ≤34 Valid >34 Inconclusive 

SARS 

COV2 

VIC ≤36 Valid >36 Inconclusive 

INF A CY5 ≤35 Valid >35 Inconclusive 

IC ROX ≤37 Valid >37 Inconclusive 

TUBE 2  

H3N2 FAM ≤30 Valid >30 Inconclusive 

RSV ROX ≤34 Valid >34 Inconclusive 

INFB CY5 ≤35 Valid >35 Inconclusive 

IC VIC ≤37 Valid > 37 Inconclusive 

 

Data analysis was done by using SPSS software.The study was conducted after obtaining prior 

approval from instituitional ethical committee (IEC NO : 22/80). 

Results  

In this study it was found that 7 % (7/100) of the patients with upper respiratory tract symptoms 

were detected to have SARS Cov 2 by Multiplex PCR.[Figure 1] In our study 60% of the 

patients with upper respiratory tract symptoms were males and rest 40% were females.Majority 

of the patients with upper respiratory tract symptoms were from General medicine ward (94%) 

 [Table3]. In our study it was found that majority of the patients(76%) were from outpatient 

setting[Figure 2].Out of the 24% of In patients 5(20.83%) were RTPCR negative but showed 
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significant radiological findings in CT scan. No viral coinfection was observed in the study 

group. Influenza A , Influenza B and RSV infection were not detected among the study 

population during the study period. 

Table3: Distribution of study participants based on wards 

 

Ward Frequency Percentage 

Emergency medicine 3 3.0 

General medicine 94 94.0 

Obstetrics and Gynaecology 1 1.0 

Surgery 2 2.0 

Grand Total 100 100.0 

 

 

 

Figure 1: Distribution of Respiratory virus infection in the study group 
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Figure2: Distribution of IP and OP Patients with Acute respiratory infection 

 

 

Discussion  

The detection of SARS-CoV-2 in 7% of the study population highlights the ongoing relevance 

of the virus in clinical settings, even as other common respiratory viruses, such as Influenza 

and RSV, were not detected. The continued circulation of SARS-CoV-2 poses a significant 

challenge for healthcare systems, particularly given its potential for asymptomatic transmission 

and the severe outcomes associated with infection in vulnerable populations. The ability of 

multiplex PCR to quickly and accurately detect SARS-CoV-2 is invaluable in managing patient 

care and controlling the spread of the virus.[5] 
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The findings of this study align with global observations of SARS-CoV-2’s persistence, even 

as vaccination efforts and public health measures have sought to control its spread. The absence 

of other viruses, such as Influenza and RSV, may be attributable to public health interventions 

aimed at controlling COVID-19, such as mask-wearing and social distancing, which have also 

reduced the transmission of other respiratory viruses. However, the potential for co-infections 

with SARS-CoV-2 and other viral pathogens remains a concern, particularly in settings where 

multiplex PCR is not readily available to differentiate between viruses.[6] 

The rapid mutation of SARS-CoV-2 and the emergence of new variants also complicate the 

management of the virus. Continued use of multiplex PCR, with updated primers to detect new 

variants, is essential for effective surveillance and treatment strategies. The ability of multiplex 

PCR to detect SARS-CoV-2 and differentiate it from other viral pathogens will remain critical 

as the virus evolves and potentially co-circulates with other respiratory viruses.[7] 

In the present study it was found that 60% of the patients with acute respiratory infection were 

males and 40% were females.In another study conducted by Anand M et al it was found that 

54% were males and 46% were females.[8] 

In this study it was found that 76% were out patients and 24% were inpatients.This correlated 

with the study conducted byWaghmode R et al 70% were OP and 30% were IP patients.[6] 

In our study it was found that 94% of patients were from general medicine warrd. This was 

similar to a study conducted by Murukar S et al.[5] 

In the present study SARS Cov 2 was detected in 7% of the patients with upper respiratory 

tract symptoms. This correlated with the studyconducted by Murukan S et al 18% were detected 

to have acute upper respiratory infection caused by SARS Cov 2.[9] 
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According to the study by Swati gautam et al 70% of SARS COV 2 positive patients were 

found positive for other respiratory viral and bacterial pathogens and the coinfection was higher 

in age group 18-50 year patients.[10] 

In a study conducted by K. Sreenath et al viral coinfection rate was found to be 7.3%.[11]         A 

study conducted by Muni venkatappa et al  have reported coinfection of SARS Cov 2 and 

influenza A H1N1 among elderly patients with various comorbid conditions.[12]                     In 

a study conducted by Subhadia et al, 2.9% patients with SARS Cov 2 were coinfected with one 

or more respiratory viral agents. High prevalence of rhinovirus coinfection was observed in 

their study.[13] Prashant . P et al have reported SARS Cov 2 and RSV coinfection among 5% 

Covid 19 positive patients.[14] Monika sapra et al have reported 19.6% of covid negative 

patients infected with other respiratory viruses.[15] Nuslan Sandy bayev et al have reported 66% 

covid negative patients coinfected with rhinovirus, parainfluenza and adenovirus.[16]        A study 

conducted by B Borkakotyreported 36.6% bacterial coinfection in Covid 19 positive cases.[17] 

Conclusion  

This study highlights the importance of using multiplex PCR for the accurate and timely 

detection of viral pathogens, particularly SARS-CoV-2, in patients with acute respiratory 

infections. The detection of SARS-CoV-2 in 7% of the study population underscores the 

ongoing threat posed by the virus, even as other respiratory viruses were not detected during 

the study period. The use of multiplex PCR is essential for distinguishing between viral 

pathogens with overlapping symptoms and for detecting potential co-infections, which are 

crucial for patient management and public health interventions. 

As SARS-CoV-2 continues to evolve, with new variants emerging, the use of advanced 

diagnostic tools like multiplex PCR will be vital in ensuring that healthcare systems can 



  
NeuroQuantology | May 2015 | Volume 13 | Issue 4 | Page 666 – 678 | doi: 10.48047/NQ.2015.13.4.886 
Dr. Suresh Kumar S / PREVALENCE OF VIRAL CO-INFECTIONS IN ACUTE RESPIRATORY INFECTIONS IN A TERTIARY CARE 
HOSPITAL  

 

Eissn: _1303-5150                     676       www.neuroquan tology.com  

respond quickly and effectively to the virus. This study reinforces the need for ongoing 

surveillance of SARS-CoV-2 and highlights the role of multiplex PCR in managing the 

COVID-19 pandemic and future viral outbreaks. 

 

Limitations of the study 

The study's limited sample size and single-center design limit its generalizability. It may have 

restricted statistical power due to not comparing it with community prevalence. The results did 

not include clinical features, demographic data, and patient outcomes. The study only examined 

viruses detectable by a specific multiplex PCR panel, not including other viruses like 

Parainfluenza, Human metapneumovirus, Rhinovirus, adenovirus, Enteroviruses, 

Parechoviruses, Epstein Barr virus, and uncommon Influenza serotypes. 
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