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key pathogens, particularly SARS-CoV-2 and influenza A/B, which are among the most
common causes of respiratory infections, is crucial. This study aimed to identify the presence
of COVID-19 and influenza A/B, as well as their co-occurrence, in hospitalized pediatric
patients presenting with respiratory viral infections symptoms.

Materials & Methods: Nasopharyngeal specimens were collected from pediatric patients
admitted to Mofid Children’s Hospital in Tehran, Iran who exhibited symptoms of viral
respiratory infections. Detection of SARS-CoV-2 and influenza A/B was achieved using
multiplex real-time polymerase chain reaction (PCR) following total RNA extraction of
samples. Data regarding symptoms and other pertinent information about the patients were
collected via a questionnaire.

Keywords: :  Results: A total of 2,353 hospitalized children in this study, ranging from under one year old
COVID-19, Influenza, . to 18 years old. Of these 43% were female and 57% male. Fever was the most commonly
Co-infection, Multiplex reported symptom. The results of the multiplex real-time PCR were positive in 8% of cases,
real- time polymerase chain : including 55% for COVID-19, 8.5% forinfluenza A, 26% for influenza B, and 10.5% for
reaction (PCR) ¢ co-infections.

* Corresponding Author:
Leila Azimi, Associate Professor.
Address: Pediatric Infections Research Center, Research Institute for Children’s Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Tel: +98 (21) 22227004
E-mail: leilaazimil 982(@gmail.com
Copyright © 2025 The Author(s);

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://archrazi.areeo.ac.ir/
https://archrazi.areeo.ac.ir/
https://orcid.org/0000-0002-2297-4733
https://orcid.org/0009-0005-3022-9695
https://orcid.org/0000-0001-6656-3875
https://orcid.org/0000-0001-7474-2515
https://orcid.org/0000-0002-1820-4680
https://orcid.org/0000-0002-3380-9549
https://orcid.org/0000-0002-7216-2530
https://orcid.org/0000-0002-4993-482X
https://orcid.org/0000-0002-4225-0097
https://orcid.org/0009-0004-0834-0277
mailto:eilaazimi1982%40gmail.com?subject=
https://archrazi.areeo.ac.ir/
https://archrazi.areeo.ac.ir/
https://doi.org/10.32598/ARI.80.5.3482
https://crossmark.crossref.org/dialog/?doi=10.32598/ARI.80.5.3482
https://cjhr.gums.ac.ir/index.php?slc_lang=en&slc_sid=1

September & October 2025, Volume 80, Issue 5

Archives of Razi
Institute Journal

Conclusion: The results of this study suggest a decline in seasonal influenza incidence
compared to previous years, potentially due to the improved personal protection measures
during to the COVID-19 pandemic. On the other hand, the presence of co-infection in this
study is important and this co-infection should be considered in treatment and diagnostic
systems in respiratory infection by physicians. Importantly, the presence of co-infections
highlights the need for clinicians to consider dual pathogen involvement in diagnosis and
treatment strategies for respiratory infections.

1. Introduction

he emergence of a novel strain of the

human coronavirus, known as SARS-

CoV-2, and the resulting COVID-19 pan-

demic have a profoundly impacted health-

care systems and communities worldwide

[1, 2]. Given the transmission routes, clinical symptoms,

and management strategies of COVID-19 and influen-

za, it is essential to establish targeted monitoring, test-

ing, and therapeutic interventions for these respiratory

diseases [3, 4]. Both viruses are primarily transmitted

through respiratory droplets and close contact, making

them highly contagious in community settings [4]. The

World Health Organization (WHO) has emphasized the

importance of maintaining robust influenza surveillance

and management, even as global resources are heavily
directed toward combating COVID-19 [3].

Influenza viruses remain among the most prevalent hu-
man pathogens because of their frequent seasonal occur-
rences and the persistent risk of a worldwide pandemic,
with over 650,000 annual deaths attributed to influenza-
related illnesses worldwide [5, 6]. Health officials within
the government have implemented several measures to
reduce the spread of COVID-19. These include educat-
ing the public on personal hygiene, enforcing limitations
on social gatherings, and closing borders. These actions
are intended not only to combat the spread of COVID-19
but also to potentially decrease the transmission of other
contagious diseases. A recent study has demonstrated the
effectiveness of facial masks in lowering the transmis-
sion of viral respiratory illnesses, underscoring the sig-
nificance of these preventative measures in safeguarding
public health [7]. However, during the COVID-19 pan-
demic, there was a surge in infections while influenza
continued to spread. It seems that the actions taken by
public health authorities to combat COVID-19 may have
also contributed to reducing the transmission of the in-
fluenza in early 2020 [4, 8]. Furthermore, studying the
medical and demographic attributes of influenza during
the COVID-19 pandemic is vital. In addition, it is essen-
tial to explore the latest advancements in point-of-care

molecular testing, which enable the simultaneous identi-
fication of both influenza and coronaviruses. Moreover,
the development of innovative treatments for influenza
remains crucial [9]. This study aimed to determine the
frequency of COVID-19 and influenza semitonally in
children presenting with pneumonia symptoms

2. Materials and Methods
2.1. Samples

The research was conducted from December 4, 2022,
to August 23, 2023, in Iran. Nasopharyngeal swabs were
collected from patients admitted to the Mofid Children’s
Hospital in Tehran, Iran, who were suspected of hav-
ing COVID-19 and/or influenza from various hospital
wards. The samples were transported to the Pediatric In-
fections Research Center (PIRC) using the standard viral
transport medium (VTM) method. Patient demographic
information was gathered through a data collection form
after obtaining consent from the children’s parents.

2.2. Total RNA extraction

Following sample preparation, total RNA extraction
was performed using a commercial Viral Nucleic Acid
(VNA) Extraction kit (SIMBIOLAB. Lot. No. 010502-
2326-202N100), based on the silicon column method.

2.3. Real-time polymerase chain reaction (PCR)

Multiplex real-time PCR was used to identify COV-
ID-19 and influenza A and B by detecting the N gene in
coronavirus, and M2 and NS/ genes in influenza A and
B, respectively. The Viga SARS-COV2 and influenza
A/B multiplex real-time PCR kit (ROJE Technology.
Lot No. 512623082310041) was employed. The one-
step multiplex real-time PCR program consisted of: 50
°C for 20 minutes to cDNA synthesis followed by; 95 °C
for one minute and 45 cycles of; 95 “C 10 seconds and
55 °C for 45 seconds. The process ended by 72 °C for 15
seconds.
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2.4. Data analysis

Statistical analysis was performed using SPSS soft-
ware, version 23. To determine the relationship between
symptoms, gender and age with real- time PCR positive
results for COVID-19 and/or influenza,the t-test was ap-
plied. A P<0.05 was considered statistically significant.

3. Results

During the study period, a total of 2,353 hospitalized
individuals who were included. The age of the patients
ranged from under one year to 18 years old. Among all
patients, 43% were female and 57% were male. The
most common symptom observed was fever, which was
associated with respiratory infections. A detailed fre-
quency of symptoms is presented in Table 1.

Specimens were collected from various departments
within the hospital, including the emergency room,
infectious diseases unit, respiratory ward, pediatric in-
tensive care unit (PICU), neonatal intensive care unit
(NICU), and transplant ward. The emergency room and
transplant ward accounted for the highest and lowest
number of specimens, representing 27% and 0.1% of
the total samples, respectively.

Real-time PCR were positive in 303 cases (12.8%),
including 167(55%) COVID-19, 26(8.5%) influenza A,
78(26%) influenza B and 32(10.5%) for different co-
infections. Among the co-infections; 28 cases (87.5%)
involved COVID-19 and influenza B, 2 cases (6.25%)
involved influenza A and B. All co-infections were ob-
served in children under 11 years, with 66% occurring in
children under 6 years old. The seasonal distribution of
co-infections is illustrated in Figure 1. Symptoms such

Table 1. Frequency of symptoms
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as fever and cough were more frequently observed in
co-infection patients; however, the difference was not
statistically significant (P>0.05).

4. Discussion

According to global clinical monitoring, the incidence
of influenza and respiratory syncytial virus (RSV) de-
creased during the COVID-19 pandemic [10-12].

In a study conducted by Pourmomen et al. in 2023, re-
searchers found that patients presenting with symptoms
of viral respiratory tract infection, the rates of positive
real-time PCR tests for COVID-19 and influenza A/B
were 10.5% and 11%, respectively [13]. These results
exceed those of the present study, which may be attrib-
uted to differences in the populations studied. Pourmo-
men et al. included participants across all age groups,
[13] whereas the present study focused exclusively on
children. Conversely, the prevalence of influenza B
reported in their study [13] was lower than that of the
present study. This variation could be due to seasonal
differences in the timing of the studies. Notably, in the
current study, conducted during spring and summer, the
incidence of influenza B was unexpectedly higher than
that of influenza A. Numerous studies have shown that
the influenza A virus is generally more widespread than
other strains of the influenza virus [13-15]. Influenza B
typically accounts for approximately 25% of the annual
influenza cases [13, 16]. Influenza B cause fewer and
less severe epidemics, possibly because they mainly cir-
culate among humans without a significant animal res-
ervoir [17]. Importantly, the data in this study pertain to
individuals vaccinated against COVID-19. Previous re-
search on seasonal influenza have consistently shown a
greater prevalence of influenza A compared to influenza

Symptoms No. (%)
Fever 20
Cough 12
Respiratory distress 11
Seizure 7
Diarrhea 5
Vomiting 3
Abdominal pain 2
Others such as; chest pain, imbalance and headache, decreased level of 40

consciousness
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Figure 1. Frequency of co-infection in different seasons

B, especially during the pandemic and among individu-
als affected by COVID-19 or receiving the vaccines [13,
16, 17]. Interestingly, the current study observed a rever-
sal of this trend, with influenza B being more prevalent
than influenza A, contrary to earlier findings.

Further research is needed to understand the impact
of the COVID-19 pandemic and associated factors on
such trends. It appears that certain nonpharmaceutical
interventions (NPIs) implemented to control COVID-19
have also been effective in reducing influenza epidemics.
Data suggest a significant decline in influenza cases fol-
lowing the enforcement of public health strategies aimed
at controlling COVID-19. On the other hand, the results
of this study showed that the symptoms of COVID-19
and influenza are not significantly different, making it
difficult to distinguish between the two diseases based
solely on clinical symptoms. Additionally, viral co-infec-
tions were observed, particularly during spring and sum-
mer. Co-infection with COVID-19 and influenza A virus
was reported in Iran, 2020 [18]. A systematic reviewand
meta-analysis documented 51 cases of COVID-19 and
influenza B co-infection in other countries [19]. Anoth-
er study reported 0.5% co-infection rate of COVID-19
and influenza B in Iran in 2024 [20], whereas our study
found a significantly higher rate of 9.2%. Since the high-
est frequency of influenza B virus was observed during
spring and summer, and this virus also accounted for the
highest share in co-infections, therefore, physicians and
health policymakers should take into consideration the
increased prevalence of influenza B virus following CO-
VID-19 vaccination.

Archives of Razi
Institute Journal

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Research Ethics
Committee of Shahid Beheshti University of Medi-
cal Sciences, Tehran, Iran (Code: IR.SBMU.RICH.
REC.1402.023). Informed consent was obtained from
the parents of all participating children.

Data availability

The data presented in this study are available upon rea-
sonable request from the corresponding author.

Funding

This study was financially supported by Shahid Be-
heshti University of Medical Sciences, Tehran, Iran
(Grant No.: 43008050).

Authors' contributions

Study design: Leila Azimi; Data collection: Hannan
Khodaei, Masoud Alebouyeh, Nafiseh Abdollahi; Seyed
Hossein Ardehali, and Mohammad Ehsan Yari; Writing:
Leila Azimi and Hirad Rokni; Clinical consultation: Ab-
dollah Karimi; Supervision: Fatemeh Fallah and Shahn-
az Armin.

Conflict of interest

The authors declared no conflict of interest.



https://archrazi.areeo.ac.ir/
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/

Archives of Razi
Institute Journal

References

[1] Azimi L, Karimi A, Alebouyeh M, Shirvani A, Maham S,
Rafiei Tabatabaei S, et al. Current Concepts on Immunopa-
thology of COVID-19 and Emerging Therapies. Arch Pediatr
Infect Dis. 2020; 8(3):€104266. [DOI:10.5812/ pedinfect.104266]

[2] Shirvani A, Azimi L, Mansour Ghanaie R, Alebouyeh M,
Fallah F, Rafiei Tabatabaei S, et al. Utility of available methods
for diagnosing SARS-CoV-2 in Clinical Samples. Arch Pediatr
Infect Dis. 2020; 8(3):€103677. [DOI:10.5812/ pedinfect.103677]

[3] Chotpitayasunondh T, Fischer TK, Heraud JM, Hurt AC,
Monto AS, Osterhaus A, et al. Influenza and COVID-19: What
does co-existence mean? Influenza Other Respir Viruses.
2021; 15(3):407-12. [DOI:10.1111/irv.12824] [PMID]

[4] Shokri A, Moradi G, Moradpour F, Mohamadi Bolbanabad
A, Younesi F, Daftarifard P, et al. Influenza incidence over-
lapped with COVID-19 or under COVID-19 control meas-
ures. Immun Inflamm Dis. 2022; 10(8):e672. [DOI:10.1002/
iid3.672] [PMID]

[5] Iuliano AD, Roguski KM, Chang HH, Muscatello DJ, Pale-
kar R, Tempia S, et al. Estimates of global seasonal influenza-
associated respiratory mortality: A modelling study. Lancet
(London, England). 2018; 391(10127):1285-300. [DOI:10.1016/
50140-6736(17)33293-2]

[6] Vicari AS, Olson D, Vilajeliu A, Andrus JK, Ropero AM,
Morens DM, et al. Seasonal Influenza Prevention and Control
Progress in Latin America and the Caribbean in the Context
of the Global Influenza Strategy and the COVID-19 Pandem-
ic. Am J Trop Med Hyg. 2021; 105(1):93-101. [DOI:10.4269/
ajtmh.21-0339] [PMID]

[7] Sohn S, Hong K, Chun BC. Decreased seasonal influenza
during the COVID-19 pandemic in temperate countries.
Travel Med Infect Dis. 2021; 41:102057. [DOI:10.1016/].
tmaid.2021.102057] [PMID]

[8] Di Giuseppe G, Pelullo CP, Paolantonio A, Della Polla G, Pa-
via M. Healthcare Workers” Willingness to Receive Influenza
Vaccination in the Context of the COVID-19 Pandemic: A Sur-
vey in Southern Italy. Vaccines. 2021; 9(7):766. [DOI:10.3390/
vaccines9070766] [PMID]

[9] Sukhdeo S, Lee N. Influenza: Clinical aspects, diagnosis,
and treatment. Curr Opin Pulm Med. 2022; 28(3):199-204.
[DOI:10.1097/ MCP.0000000000000860] [PMID]

[10] Ando H, Ahmed W, Iwamoto R, Ando Y, Okabe S, Kita-
jima M. Impact of the COVID-19 pandemic on the prevalence
of influenza A and respiratory syncytial viruses elucidated
by wastewater-based epidemiology. Sci Total Environ. 2023;
880:162694. [DOI:10.1016/j.scitotenv.2023.162694] [PMID]

[11] Casalegno JS, Ploin D, Cantais A, Masson E, Bard E,
Valette M, et al. Characteristics of the delayed respiratory
syncytial virus epidemic, 2020/2021, Rhone Loire, France.
Euro surveillance. 2021; 26(29):1-5. [DOI:10.2807/1560-7917.
ES.2021.26.29.2100630]

[12] Weinberger Opek M, Yeshayahu Y, Glatman-Freedman A,
Kaufman Z, Sorek N, Brosh-Nissimov T. Delayed respiratory
syncytial virus epidemic in children after relaxation of COV-
ID-19 physical distancing measures, Ashdod, Israel, 2021.
Euro Surveill. 2021; 26(29):2100706. [DOI:10.2807/1560-7917.
ES.2021.26.29.2100706] [PMID]

September & October 2025, Volume 80, Issue 5

[13] Pourmomen M, Younesian O, Hosseinzadeh S, Hosseini
Alarzi SS, Pourmomen M, Joshaghani H. [Frequency of influ-
enza infection in symptomatic patients suspected of having
COVID-19 (Persian)]. Iran ] Med Microbiol. 2023; 17(1):112-6.
[DOI:10.30699/ijmm.17.1.112]

[14] Khademi Sayed Bonadaki ZS, Madani R, Pakzad P, Gol-
chinfar F, Emami T. [Evaluating the Immunogenicity of
Avian Influenza Virus Nucleoprotein (Persian)]. Iran ] Med
Microbiol. 2020; 14(6):643-59. [DOIL:10.30699/ ijmm.14.6.643]

[15] Javid Khojasteh V, Mojtahedi A, Hosseini S, Joukar F. [Rel-
ative frequency of influenza A/HIN1 virus in Guilan prov-
ince, Iran (Persian)]. Iran ] Med Microbiol. 2017; 11(5):83-9.
[Link]

[16] Caini S, Kusznierz G, Garate VV, Wangchuk S, Thapa B,
de Paula Junior FJ, et al. The epidemiological signature of
influenza B virus and its B/Victoria and B/Yamagata lin-
eages in the 21st century. Plos One. 2019; 14(9):e0222381.
[DOI:10.1371/journal.pone.0222381] [PMID]

[17] Petrova VN, Russell CA. The evolution of seasonal in-
fluenza viruses. Nat Rev Microbiol. 2018; 16(1):47-60.
[DOI:10.1038 /nrmicro.2017.118] [PMID]

[18] Hashemi SA, Safamanesh S, Ghafouri M, Taghavi MR,
Mohajer Zadeh Heydari MS, Namdar Ahmadabad H, et al.
Co-infection with COVID-19 and influenza A virus in two
died patients with acute respiratory syndrome, Bojnurd, Iran.
J Med Virol. 2020; 92(11):2319-21. [DOI:10.1002/jmv.26014]
[PMID]

[19] Golpour M, Jalali H, Alizadeh-Navaei R, Talarposhti MR,
Mousavi T, Ghara AAN. Co-infection of SARS-CoV-2 and in-
fluenza A/B among patients with COVID-19: A systematic
review and meta-analysis. BMC Infect Dis. 2025; 25(1):145.
[DOL:10.1186/512879-025-10521-5] [PMID]

[20] Tarahomi M, Shokri Koohikheyli MS, Pooya P, Eslami M,
Vakili M, Habibian F, et al. The prevalence and clinical fea-
tures of co-infection with SARS-CoV-2 and Influenza Virus
during the COVID-19 Pandemic in Semnan, Iran. Med J Islam
Repub Iran. 2024; 38:101. [DOI:10.47176 / mjiri.38.101] [PMID]

1127



https://archrazi.areeo.ac.ir/
https://doi.org/10.5812/pedinfect.104266
https://doi.org/10.5812/pedinfect.103677
https://doi.org/10.1111/irv.12824
https://www.ncbi.nlm.nih.gov/pubmed/33128444
https://doi.org/10.1002/iid3.672
https://doi.org/10.1002/iid3.672
https://www.ncbi.nlm.nih.gov/pubmed/35894708
https://doi.org/10.1016/S0140-6736(17)33293-2
https://doi.org/10.1016/S0140-6736(17)33293-2
https://doi.org/10.4269/ajtmh.21-0339
https://doi.org/10.4269/ajtmh.21-0339
https://www.ncbi.nlm.nih.gov/pubmed/33970888
https://doi.org/10.1016/j.tmaid.2021.102057
https://doi.org/10.1016/j.tmaid.2021.102057
https://www.ncbi.nlm.nih.gov/pubmed/33836237
https://doi.org/10.3390/vaccines9070766
https://doi.org/10.3390/vaccines9070766
https://www.ncbi.nlm.nih.gov/pubmed/34358182
https://doi.org/10.1097/MCP.0000000000000860
https://www.ncbi.nlm.nih.gov/pubmed/35125406
https://doi.org/10.1016/j.scitotenv.2023.162694
https://www.ncbi.nlm.nih.gov/pubmed/36894088
https://doi.org/10.2807/1560-7917.ES.2021.26.29.2100630
https://doi.org/10.2807/1560-7917.ES.2021.26.29.2100630
https://doi.org/10.2807/1560-7917.ES.2021.26.29.2100706
https://doi.org/10.2807/1560-7917.ES.2021.26.29.2100706
https://www.ncbi.nlm.nih.gov/pubmed/34296678
https://doi.org/10.30699/ijmm.17.1.112
https://doi.org/10.30699/ijmm.14.6.643
https://ijmm.ir/article-1-554-en.html&sw=Pcr
https://doi.org/10.1371/journal.pone.0222381
https://www.ncbi.nlm.nih.gov/pubmed/31513690
https://doi.org/10.1038/nrmicro.2017.118
https://www.ncbi.nlm.nih.gov/pubmed/29081496
https://doi.org/10.1002/jmv.26014
https://www.ncbi.nlm.nih.gov/pubmed/32410338
https://doi.org/10.1186/s12879-025-10521-5
https://www.ncbi.nlm.nih.gov/pubmed/39891054
https://doi.org/10.47176/mjiri.38.101
https://www.ncbi.nlm.nih.gov/pubmed/39968478

This Page Intentionally Left Blank



	_GoBack

