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ABSTRACT
Aim: Infections caused by respiratory tract pathogens cause high mor-
bidity and mortality and pose a significant threat to public health. In this 
study, we aimed to determine the prevalence and seasonal distribution 
of common respiratory viruses in patients admitted to our university hos-
pital between 2021 and 2025.
Material and Methods: Between January 1, 2021 and January 1, 2025, 
3131 nasal swab samples from patients with a preliminary diagnosis of 
acute respiratory tract infection were sent to the Molecular Laboratory 
of Ondokuz Mayıs University Faculty of Medicine Hospital. 24 different 
pathogens were detected by multiplex real time polymerase chain reac-
tion method (Qiagen, Germany).
Results: Among the 3,131 samples analyzed, one or more viral agents 
were detected in 1,792 cases (57.23%). The most commonly identi-
fied viral pathogens were rhinovirus/enterovirus, respiratory syncytial 
virus A/B, SARS-CoV-2, and influenza A. The most frequently observed 
dual infection was influenza A combined with influenza A (subtype 
H1N1/2009), found in 22% of the co-infected cases. Seasonal distribu-
tion analysis showed that rhinovirus/enterovirus infections were more 
common in autumn, influenza A in winter, and respiratory syncytial virus 
A/B and SARS-CoV-2 in both autumn and winter months.
Conclusion: Determination of the viral pathogen by molecular methods 
in respiratory tract infections will be useful in preventing unnecessary 
use of antibiotics with correct treatment. It will also contribute to rapid 
and accurate management decisions with infection control measures 
and shorten hospitalization periods.
Keywords: Coinfection, multiplex PCR, respiratory viral panel

ÖZ
Amaç: Solunum yolu patojenlerinin neden olduğu enfeksiyonlar, yüksek 
morbidite ve mortaliteye yol açmakta olup halk sağlığı açısından önemli 
bir tehdit oluşturmaktadır. Bu çalışmada, 2021-2025 yılları arasında üni-
versite hastanemize başvuran hastalarda yaygın solunum yolu virüsleri-
nin prevalansının ve mevsimsel dağılımının belirlenmesi amaçlanmıştır. 
Gereç ve Yöntemler: Ondokuz Mayıs Üniversitesi Tıp Fakültesi Hasta-
nesi Moleküler Laboratuvarı’na 1 Ocak 2021-1 Ocak 2025 tarihleri ara-
sında akut solunum yolu enfeksiyonu ön tanısı olan hastalardan alınan 
3131 nazal sürüntü örneği gönderilmiştir. 24 farklı patojenin saptanabil-
diği multipleks real time polimeraz zincir reaksiyonu yöntemi (Qiagen, 
Almanya) ile viral etkenlerin varlığı araştırılmıştır. 
Bulgular: Toplam 3131 örneğin 1792'sinde (%57,23) bir veya daha faz-
la etken tespit edilmiştir. Enfeksiyona neden olan en yaygın viral etken-
ler rinovirüs/enterovirüs, respiratuar sinsityal virüs A/B, SARS-CoV-2, 
influenza A'dır. En yaygın ikili etken ise %22 prevalans ile influenza 
A+influenza A (alt tip H1N1/2009) olmuştur. Mevsimsel olarak değerlen-
dirildiğinde; sonbaharda rinovirüs/enterovirüs, kışın influenza A, sonba-
har-kış aylarında ise respiratuar sinsityal virüs A/B ve SARS-CoV-2'nin 
daha sık enfeksiyona neden olduğu görülmüştür.  
Sonuç: Solunum yolu enfeksiyonlarında moleküler yöntemlerle viral pa-
tojenin belirlenmesi, doğru tedavi ile antibiyotiklerin gereksiz kullanımını 
önlemede yararlı olacaktır. Aynı zamanda enfeksiyon kontrol önlemle-
riyle hızlı ve doğru yönetim kararlarının alınmasına ve hastanede yatış 
sürelerinin kısalmasına katkı sağlayacaktır.
Anahtar Kelimeler: Koenfeksiyon, multipleks PZR, solunum yolu viral 
panel 
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INTRODUCTION 

Respiratory tract infections (RTIs) are more commonly ob-
served in children but also cause morbidity and mortality 
in adults, representing a significant public health concern 
worldwide (1). While mortality due to respiratory viral in-
fections is low among healthy individuals in developed 
countries, it is higher in less developed regions, particu-
larly among children, with approximately 2 million children 
aged 0–4 years dying annually worldwide (2,3). RTIs can 
be caused by bacteria, viruses, fungi, and parasites; how-
ever, viruses are known to be the primary causative agents 
in most cases. The prevalence and seasonal distribution 
of these microorganisms can vary between countries and 
even between regions within the same country (4,5). The 
most commonly encountered viral pathogens include influ-
enza viruses, rhinoviruses, respiratory syncytial virus (RSV), 
human coronaviruses, and parainfluenza viruses (6). Clini-
cally and radiologically, RTIs often present with similar fea-
tures, and the absence of pathogen-specific signs or symp-
toms makes it difficult to differentiate between causative 
agents. Definitive diagnosis largely relies on microbiological 
testing. High-sensitivity, high-performance tests capable of 
detecting multiple groups of microorganisms simultaneous-
ly and rapidly have become indispensable. Accurate and 
timely identification of RTI pathogens enables prompt initia-
tion of antiviral therapy and prevents unnecessary antibiotic 
use, which is particularly valuable given the current chal-
lenges of bacterial resistance. Furthermore, it contributes to 
reducing hospital stay, the risk of nosocomial transmission, 
and treatment costs (7–10). The aim of this study was to 
investigate the prevalence and seasonal distribution of res-
piratory pathogens in patients presenting to Ondokuz Mayıs 
University Faculty of Medicine with a preliminary diagnosis 
of acute RTI between 2021 and 2025.

MATERIAL and METHODS

Prior to the study, approval was obtained from the Clinical 
Research Ethics Committee of Ondokuz Mayıs University 
Faculty of Medicine (Date: 2025, Decision No: 47). A to-

tal of 3,131 nasal swab samples collected between 2021 
and 2025 at the Molecular Laboratory of the Department 
of Medical Microbiology, Ondokuz Mayıs University, were 
included in the study. For patients who provided multiple 
samples within a month, only the first sample was included. 
The samples, transported in viral transport medium (UTM, 
Copan Diagnostics, Italy) under cold chain conditions, were 
analyzed at the Medical Microbiology Laboratory using the 
respiratory syndromic panel kit (Qiagen, Germany) accord-
ing to the manufacturer’s instructions. The respiratory syn-
dromic viral panel (Qiagen, Germany) was performed fol-
lowing the recommendations of the manufacturer. The pan-
el was capable of detecting the following pathogens within 
approximately 70 minutes: Adenovirus, Bocavirus, Borde-
tella pertussis, Chlamydophila pneumoniae, Coronavirus 
229E, HKU1, NL63, OC43, Human metapneumovirus A/B, 
Influenza A, Influenza A (subtype H1), Influenza A (subtype 
H1N1/2009), Influenza A (subtype H3), Influenza B, Myco-
plasma pneumoniae, Parainfluenza types 1–4, Rhinovirus/
Enterovirus, RSV A/B, SARS-CoV-2, and Legionella pneu-
mophila.

 RESULTS

Among the total 3,131 samples received in our laborato-
ry, at least one viral pathogen was detected in 1,792 cas-
es (57.23%). The detected pathogens were distributed as 
follows: Rhinovirus/Enterovirus in 39.8%, RSV in 14.5%, 
SARS-CoV-2 in 13.6%, and Influenza A in 11.3% (Table 1).

Dual infections were detected in 412 patients (23%), triple 
infections in 63 patients (3.5%), and quadruple infections in 
10 patients (0.56%). Among dual infections, the most com-
mon combination was Influenza A + Influenza A (subtype 
H1N1/2009) at 22% (n=91), followed by Influenza A + Influ-
enza A (subtype H3) at 16.5% (n=68), and Rhinovirus/En-
terovirus + RSV A/B at 9.4% (n=39). Among triple infections, 
the most frequently observed combination was Influenza A 
+ Influenza A (subtype H1N1/2009) + Rhinovirus/Enterovi-
rus at 7.9% (n=5). The seasonal distribution of Rhinovirus/
Enterovirus, SARS-CoV-2, RSV A/B, and influenza A infec-
tions is shown in Figure 1.

Highlights
•	 The comprehensive prevalence of respiratory viruses in the region was determined with 3,131 samples during the 

2021–2025 period.
•	 The viral positivity rate was 57.23%, with rhinovirus/enterovirus identified as the most dominant agent.
•	 High rates of co-infection were detected among influenza A subtypes, revealing simultaneous circulation dynamics.
•	 Distinct seasonal peaks were observed for rhinovirus/enterovirus in autumn and for influenza A in winter.
•	 Multiplex PCR was shown to provide rapid and accurate diagnosis, reducing unnecessary antibiotic use and 

improving clinical management.



3

Viral Respiratory Pathogens

Med J West Black Sea 2026; Early View

(A) Rhinovirus/Enterovirus cases remained high during 
winter and spring, showed a marked decrease in summer, 
and increased sharply again in autumn. (B) SARS-CoV-2 
cases were elevated in winter, dropped sharply in spring, 
remained low during summer, and rose again in autumn. 
(C) RSV A/B infections were highest in winter, reached their 
lowest level in spring, showed a slight increase in summer, 
and remained at moderate levels in autumn. (D) Influenza 
A cases peaked in winter, declined substantially in spring 
and especially in summer, and showed a mild increase in 
autumn. Overall, the data demonstrate distinct seasonal 
patterns among respiratory pathogens.

 DISCUSSION

Respiratory tract infections are among the most common 
infectious diseases worldwide, increasing healthcare vis-

its, hospitalizations, and work productivity losses, thereby 
imposing a significant economic burden (8). Acute RTIs 
account for a large proportion of all acute morbidities in 
developed countries. They are a leading cause of hospi-
talization among infants and young children in developed 
regions and a significant cause of mortality in developing 
countries (4). Studies using molecular diagnostic methods 
report detection rates of pathogens causing RTIs ranging 
from 30.9% to 96.1%, depending on the characteristics of 
the diagnostic kit, the demographic features of the patient 
population, and the timing of the study (11). While RTIs may 
be caused by bacteria, viruses, fungi, and parasites, viral 
agents are widely recognized as the predominant etiologi-
cal factor (4). Accurate identification of viral pathogens can-
not rely solely on clinical symptoms, as the manifestations 
are often non-specific and overlap among different viruses. 

Table 1: Annual distribution of respiratory pathogens

Pathogen
2021 2022 2023 2024 Total

n % n % n % n % n %
Rhinovirus/Enterovirus 117 40,3 176 37,2 213 43 209 39 715 39,8
RSV A/B 90 31 75 15,8 51 10,3 44 8,2 260 14,5
SARS-CoV-2 34 11,7 70 14,8 72 14,5 69 12,8 245 13,6
Influenza A 15 5,1 58 12,2 46 9,2 85 15,8 204 11,3
Adenovirus DNA 5 1,7 58 12,2 43 8,6 33 6,1 139 7,7
Parainfluenza 3 47 16,2 20 4,2 32 6,4 22 4,1 121 6,7
Influenza A (subtype H1N1/2009) 0 0 3 0,6 28 5,6 75 14 106 5,9
Human Metapneumovirus A/B 5 1,7 34 7,2 35 7 24 4,4 98 5,4
Influenza A (subtype H3) 15 5,1 54 11,4 16 3,2 4 0,7 89 4,9

Figure 1: Analysis of the seasonal variations of detected pathogens. A) Rhinovirus/Enterovirus, B) SARS-CoV-2, C) RSV A/B, 
D) Influenza A.
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Therefore, laboratory-based tests are essential for etiolog-
ical confirmation (7). The availability of specific antiviral 
treatments for influenza further emphasizes the importance 
of early and precise diagnosis. Recent advances in nucleic 
acid amplification techniques initially offered high sensitiv-
ity and rapidity, while modern multiplex systems now allow 
simultaneous detection of multiple pathogens, significantly 
improving diagnostic workflows (12, 13). Epidemiological 
data on respiratory pathogens show regional and season-
al variations. For example, RSV and influenza viruses are 
more common in winter, whereas rhinoviruses are prevalent 
from autumn through summer (5). Other studies have re-
ported peaks in rhinovirus during October–November, and 
influenza virus, RSV, and human metapneumovirus during 
January–March (14). Influenza A is most frequent in win-
ter, influenza B in spring, rhinovirus in autumn and spring, 
coronaviruses in summer, RSV in winter, and parainfluenza 
viruses in summer–autumn. Metapneumovirus and ade-
novirus infections also peak in winter (15, 16). In a study 
analyzing 5,102 clinical samples, approximately one-third 
of cases (33.4%) were positive for respiratory viruses, high-
lighting the dominant role of viral agents. Co-infections were 
observed in 18.6% of cases, with RSV + influenza A and 
RSV + parainfluenza being the most frequent combinations, 
indicating epidemiological co-circulation (5). In three-year 
data from Özdamar and Türkoğlu, at least one viral agent 
was detected in 83.5% of 283 samples, with the most com-
mon viruses being rhinovirus, adenovirus, influenza A/B, 
RSV A/B, human metapneumovirus A/B, and parainfluenza 
type 1 (17). Kuşkucu et al. analyzed 788 nasopharyngeal 
samples from patients diagnosed with acute RTIs between 
January 2010 and June 2018 using multiplex PCR. At least 
one viral agent was detected in 51.8% of samples, and mul-
tiple viruses in 7.2% of patients. The most frequently isolat-
ed agents were influenza A and B (11.4% and 5.5%), rhi-
novirus (14.9%), coronavirus (8.6%), RSV (7.1%), human 
metapneumovirus (4.1%), adenovirus (3.9%), and parain-
fluenza (3.6%) (15). Enterovirus and bocavirus were detect-
ed at rates below 1%. A single-center study at Süleyman 
Demirel University in 2019 examined 120 patients with sus-
pected acute RTIs. At least one pathogen was detected in 
59.2% (n=71) of cases, with RSV A/B and rhinovirus being 
the most frequent (16). In another study from March 2019 to 
December 2021, 8,825 respiratory samples were analyzed, 
and at least one viral agent was detected in 2,156 cases 
(24.4%). Single infections accounted for 85.5% of positive 
cases, predominantly rhinovirus, RSV A/B, human corona-
virus, adenovirus, influenza virus, human metapneumovirus 
A/B, parainfluenza 1–4, influenza B, enterovirus, and boca-
virus. Co-infections were observed in 14.5% of positive cas-
es, with the most common combinations being adenovirus 
+ rhinovirus, adenovirus + enterovirus, enterovirus + rhino-
virus, rhinovirus + coronavirus, and RSV A/B + rhinovirus 

(18). In our study, rhinovirus/enterovirus was detected in 
39.8% of patients, with a higher prevalence in autumn and 
winter, consistent with the literature. Clinical manifestations 
are usually mild in healthy individuals but may be severe 
with a higher risk of complications in children under five, the 
elderly, and immunocompromised patients (6, 19). The use 
of respiratory viral panels provides valuable information to 
guide timely, targeted antimicrobial therapy, reduce unnec-
essary antibiotic use, and initiate antiviral treatment when 
appropriate (20). During pandemics, these panels can also 
serve as a clinical decision-support tool for predicting short-
term outcomes and guiding patient management (21). 

Conclusion

Although our study is limited by its single-center design and 
the absence of comprehensive clinical correlation, continu-
ous surveillance of circulating respiratory viruses remains 
critically important. Such monitoring not only contributes to 
the prevention of unnecessary or inappropriate antibiotic 
use, but also provides valuable guidance for clinicians in es-
tablishing timely and accurate treatment strategies, optimiz-
ing patient management, and supporting infection-control 
practices. Furthermore, population-level viral surveillance 
offers essential data for shaping public health policies, ena-
bling early recognition of seasonal trends, outbreak prepar-
edness, and resource allocation. In this context, multiplex 
real-time PCR assays for respiratory pathogens represent 
a highly effective diagnostic approach, as they allow for the 
rapid and sensitive identification of the etiologic agents of 
acute RTIs, thereby facilitating early initiation of targeted 
therapy, reducing hospital length of stay, and improving 
overall clinical outcomes.

Author Contributions

Study conception and design: Canberk Çınar, Sümeyye Özkaya, 
İlknur Bıyık, data collection: Yeliz Tanrıverdi Çaycı, Kemal Bil-
gin, analysis and interpretation of results: Demet Gür Vural, Asu-
man Birinci, draft manuscript preparation: Canberk Çınar, Kemal 
Bilgin, Asuman Birinci. The author(s) reviewed the results and 
approved the final version of the article. 

Conflicts of Interest

The authors declare that there is no conflict of interest to disclose.

Ethical Approval

Our study received ethical committee approval from the Ondokuz 
Mayıs University Faculty of Medicine Clinical Research Depart-
ment, with decision number 2025/47.

 REFERENCES
1.	 Oliva J, Terrier O. Viral and bacterial co-infections in the lungs: 

dangerous liaisons. Viruses. 2021;13(9):1725-1725. https://doi.
org/10.3390/v13091725

https://doi.org/10.3390/v13091725
https://doi.org/10.3390/v13091725


5

Viral Respiratory Pathogens

Med J West Black Sea 2026; Early View

13.	 Brotons P, Henares D, Latorre I, Cepillo A, Launes C, Muñoz-Al-
magro C. Respiratory Pathogen Panel and Anyplex II RV16 
Tests for Multiplex Detection of Respiratory Pathogens in Hos-
pitalized Children. J Clin Microbiol. 2016;54(12):2900-2904. 
https://doi.org/10.1128/JCM.01243-16

14.	 Appak Ö, Duman M, Belet N, Sayiner AA. Viral respiratory in-
fections diagnosed by multiplex polymerase chain reaction in 
pediatric patients. J Med Virol. 2019;91(5):731-737. https://doi.
org/10.1002/jmv.25379

15.	 Kuşkucu MA, Mete B, Tabak F, Midilli K. Prevalence and Sea-
sonal Distribution of Respiratory Viruses in Adults Between 
2010-2018. J Turk Microbiol Soc. 2020;50(1):21-26. https://doi.
org/10.5222/TMCD.2020.021

16.	 Şirin MC. Investigation Of The Prevalence Of Viral And Bacteri-
al Agents By Multiplex Pcr Method In Patients With A Pre-Diag-
nosis Of Acute Respiratory Tract Infection In Isparta Province. 
Med J SDU. 2022;29(2):171-178. https://doi.org/10.17343/
sdutfd.990103

17.	 Özdamar M, Türkoğlu S. Detection of respiratory pathogens 
in lower respiratory tract infections by multiplex real time PCR 
in Kocaeli/Istanbul region in 2015-2017. Medeniyet Med J. 
2018;33(3). https://doi.org/10.5222/MMJ.2018.71235

18.	 Aydoğan S, Kırca F, Gözalan A, Toyran A, Başyiğit T, Omay İ, et 
al. Viral Respiratory Tract Infection Agents Detected Between 
Years 2019-2021, COVID-19, and Co-Infections. Bull Microbiol. 
2023;57(4):650-659. https://doi.org/10.5578/mb.20239952

19.	 Goktas S, Sirin MC. Prevalence and seasonal distribution 
of respiratory viruses during the 2014-2015 season in Istan-
bul. Jundishapur J Microbiol. 2016;9(9):e39132. https://doi.
org/10.5812/jjm.39132

20. Covert K, Bashore E, Edds M, Lewis PO. Utility of the respirato-
ry viral panel as an antimicrobial stewardship tool. J Clin Pharm 
Ther. 2021;46(2):277-285. https://doi.org/10.1111/jcpt.13326

21. Altunok İ, Özdemir S, Özkan A, Akça HŞ, İşat G, Kahraman HA, 
Gürlevik E. Frontal QRS-T angle in predicting short-term mor-
tality in patients with SARS-CoV-2 infection in emergency ser-
vice: an analytical study. Med J West Black Sea. 2023;7(2):167-
173. https://doi.org/10.29058/mjwbs.1341878

2.	 Alison M. Kesson Mini-symposium: microbiological diagnos-
tic procedures in respiratory infection respiratory virus in-
fection. Paediatr Respir Rev. 2007;8(3):240-248. https://doi.
org/10.1016/j.prrv.2007.07.003

3.	 Henrickson KJ. Cost-effective use of rapid diagnostic tech-
niques in the treatment and prevention of viral respirato-
ry infections. Pediatr. Ann. 2005;34(1):24-31. https://doi.
org/10.3928/0090-4481-20050101-08

4.	 Mahony JB, Petrich A, Smieja M. Molecular diagnosis of res-
piratory virus infections. Crit Rev Clin Lab Sci. 2011;48(5-
6):217-249. https://doi.org/10.3109/10408363.2011.640976

5.	 Çiçek C, Arslan A, Karakuş HS, Yalaz M, Saz EU, Pullukçu 
H, et al. Prevalence and Seasonal Distribution of Respirato-
ry Viruses in Patients with Acute Respiratory Tract Infections, 
2002-2014. Bull Microbiol. 2015;49(2):188-200. https://doi.
org/10.5578/mb.9024

6.	 Tregoning JS, Schwarze J. Respiratory viral infections in in-
fants: causes, clinical symptoms, virology, and immunology. 
Clin Microbiol Rev. 2010;23(1):74-98. https://doi.org/10.1128/
CMR.00032-09

7.	 Kesson AM. Respiratory virus infections. Pediatr Respir Rev. 
2007;8(3):240-248. https://doi.org/10.1016/j.prrv.2007.07.003

8.	 Bayrakdar F, Altaş AB, Korukluoğlu G. Seasonal Distribution of 
Respiratory Viruses in Turkey Between 2009 and 2012. J Turk 
Microbiol Soc. 2013;43(1):56-66.

9.	 Uyar M, Kuyucu N, Tezcan S, Aslan G, Taşdelen B. Determina-
tion of the Frequency of Human Bocavirus and Other Respira-
tory Viruses Among 0-2 Years Age Group Children Diagnosed 
as Acute Bronchiolitis. Bull Microbiol. 2014;48(2):242-258. 
https://doi.org/10.5578/mb.7575

10.	 Sancaklı Ö, Yenigün A, Kırdar S. Results of Polymerase Chain 
Reaction in Nasopharyngeal Swab Specimens of Patients with 
Lower Respiratory Tract Infection. J Pediatr Inf. 2012;6(3):84-
89. https://doi.org/10.5152/ced.2012.26

11.	 Goka EA, Vallely PJ, Mutton KJ, Klapper PE. Single and mul-
tiple respiratory virus infections and severity of respiratory dis-
ease: a systematic review. Pediatr Respir Rev. 2014;15(4):363-
370. https://doi.org/10.1016/j.prrv.2013.11.001

12.	 Nijhuis R, Guerendiain D, Claas E, Templeton K. Comparison 
of ePlex respiratory pathogen panel with laboratory-developed 
real-time PCR assays for detection of respiratory pathogens. J 
Clin Microbiol. 2017;55(6):1938-1945. https://doi.org/10.1128/
JCM.00221-17

https://doi.org/10.1128/JCM.01243-16
https://doi.org/10.1002/jmv.25379
https://doi.org/10.1002/jmv.25379
https://doi.org/10.5222/TMCD.2020.021
https://doi.org/10.5222/TMCD.2020.021
https://doi.org/10.17343/sdutfd.990103
https://doi.org/10.17343/sdutfd.990103
https://doi.org/10.5222/MMJ.2018.71235
https://doi.org/10.5578/mb.20239952
https://doi.org/10.5812/jjm.39132
https://doi.org/10.5812/jjm.39132
https://doi.org/10.1111/jcpt.13326
https://doi.org/10.29058/mjwbs.1341878
https://doi.org/10.1016/j.prrv.2007.07.003
https://doi.org/10.1016/j.prrv.2007.07.003
https://doi.org/10.3928/0090-4481-20050101-08
https://doi.org/10.3928/0090-4481-20050101-08
https://doi.org/10.3109/10408363.2011.640976
https://doi.org/10.5578/mb.9024
https://doi.org/10.5578/mb.9024
https://doi.org/10.1128/CMR.00032-09
https://doi.org/10.1128/CMR.00032-09
https://doi.org/10.1016/j.prrv.2007.07.003
https://doi.org/10.5578/mb.7575
https://doi.org/10.5152/ced.2012.26
https://doi.org/10.1016/j.prrv.2013.11.001
https://doi.org/10.1128/JCM.00221-17
https://doi.org/10.1128/JCM.00221-17

