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ABSTRACT
Background: Cytokine storms, indicating an exaggerated immune response, are key to the virulence of respiratory viral infection. Our study contrasts cytokine storm profiles in Para influenza, influenza, and rhinovirus infection and investigates the impact of age and gender. Methods: 350 samples were collected, of which 300 were patient samples and 50 were control samples. They were diagnosed through VIDS technology to detect viruses, and ELISA was used for the quantification of cytokines (IL-6, TNF-α, IL-1β). Statistical tests utilized were t-tests and analysis of variance (ANOVA) in order to compare group differences. Results: The results indicated that influenza virus induces higher cytokine levels among elderly individuals (over 65 years of age), followed by parainfluenza and rhinovirus. Females exhibited a stronger immune response, which is due to hormonal and genetic causes. Sex and age significantly affect the intensity of the cytokine storm because immune aging and the inflammatory response of elderly individuals lead to an overreaction of the immune system. Conclusion: Our conclusions offer several trends of cytokine storms in respiratory viruses, with influenza being the most lethal. Age and gender are also significant demographic predictors, providing valuable insights for targeted treatment.
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INTRODUCTION
    A cytokine storm is a reaction in humans caused by the excessive and uncontrolled release of inflammatory cell signals called cytokines by the body's innate immune system.1 Cytokines are part of the body's immune response, but their sudden and vast release leads to multiple organ dysfunction and death.2 Oversecretion of cytokines causes tissue damage. The "cytokine storm" has been associated with COVID-19, and it is responsible for causing severe and critical disease that requires intensive care.3 A cytokine storm refers to a state in which the immune system secretes enormous quantities of interleukins, such as interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-α), and interleukin-1 beta (IL-1β), which attract high concentrations of immune cells and contribute to inflammation in viral respiratory illnesses and leading to acute respiratory distress syndrome (ARDS) and thrombosis.4 Among the most notable viruses that are associated with the danger of cytokine storm are influenza, rhinovirus, and parainfluenza viruses, whose manifestations vary from mere sneezing to potentially life-threatening pneumonia. Such viruses are characterized by their various degrees of virulence, which influence how they behave and viciously.5
     Influenza viruses result in winter flu, while rhinoviruses result in cold, and parainfluenza viruses result in respiratory distress.6 Though these viruses differ in their intensity and attack modes, they have one thing in common: the desire to penetrate our respiratory systems, and knowing them is an important step in countering them.7 It is hoped that this research will compare the cytokine storm in prevalent respiratory viruses and elucidate immune response differences with identical clinical manifestations. Additionally, it is aimed at identifying factors of inflammation severity, such as age and gender. There is also an assessment needed of the utilization of VIDS technology in determining if it is as accurate as traditional methods.
MATERIALS AND METHODS
      The research included 350 samples that were collected from Al-Furat Al-Awsat Hospital, Al-Sadr Teaching Hospital, Al-Hakim General Hospital, and Al-Zahraa Teaching Hospital, in addition to outpatient clinics, from October 1, 2024, to February 1, 2025. The samples were divided into 300 samples from patients who were infected with respiratory viruses (influenza, parainfluenza, and rhinovirus) and 50 samples from a control group. The samples were divided into four groups:
1. 115 confirmed influenza virus patients.
2. 100 confirmed parainfluenza virus patients.
3. 95 confirmed rhinovirus patients.
4. 50 samples as the control group.
Patients with seasonal allergies, asthma, 
or chronic diseases were excluded.
The samples were divided according to age and gender.
Comparison of cytokine levels between the different groups.
Laboratory Analysis:
     VIDS (Viral Immunodiagnostic System) devices for the detection of viruses (influenza, parainfluenza, rhinovirus).
      ELISA kits for measuring cytokines (IL-6, TNF-α, IL-1β).
Using the devices:
     ELISA reader. – Mini vids and centrifuge.
Procedure:
     Venous blood samples (5 ml) were collected in tubes containing anticoagulant (EDTA).
Plasma was separated by centrifugation (3000 rpm for 10 minutes) and was stored at -80°C until analysis.
Diagnosis using VIDS technology:
     Utilize VIDS devices for detecting viral antigens in samples., Measure IL-6, TNF-α, and IL-1β levels in blood plasma according to the manufacturer's protocol.
Statistical Analysis:
     Perform statistical analysis using SPSS or GraphPad Prism, Use t-tests and ANOVA to compare means between groups, and Calculate correlation coefficients between cytokine levels and symptom severity.
RESULTS AND DISCUSSION
      350 samples were collected from individuals with respiratory illnesses. 115 were found to be infected with influenza virus, 100 with parainfluenza virus (PIV), 95 with rhinovirus, and 50 were designated as controls. The samples were divided into three age groups: 18 to 65 years (<18 years), (18 to 65 years), and (> 65 years). The samples were also divided by gender (males and females). Table 1 shows the distribution of samples according to age and gender.           .
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Table 1 : Distribution of samples according to age and gender.
	Category
	Influenza (n=115)
	Persentage %
	Parainfluenza (n=100)
	Persentage %
	Rhinovirus (n=95)
	Persentage %
	Control (n=50)
	Persentage %

	Age
	
	
	
	
	
	
	
	

	<18(years)
	28
	24 %
	28
	28%
	30
	35%
	13
	26%

	18-65(years)
	65
	56.5%
	54
	54%
	53
	55.7%
	27
	54%

	>65(years)
	22
	19%
	18
	18%
	17
	20%
	10
	20%

	Gender

	Male
	63
	54.7%
	45
	45%
	50
	52.6%
	25
	50%

	Female
	52
	45%
	55
	55%
	40
	42%
	25
	50%




    The study results showed that the incidence of influenza infection among adults (18-65 years old) is the highest compared to other age groups, at 56.5%. This may be due to frequent community exposure at work, in transportation, and in crowded places. The incidence rate among males is also slightly higher than among females. This may be due to the same reason, as males are more likely to be in crowded places and at work. This is agree with the (Javanian et al ., 2021)8 study, which indicated that adults are more susceptible to respiratory viruses such as influenza. It is also interconnected  with the (Sabikunnahar et al ., 2022)9 study, which indicated that males are more susceptible to infection with the influenza virus than females. This is what the results of the current study indicate. Regarding the parainfluenza virus (PIV), the results showed that the age group (18-65 years) is the most affected, at 54%, and that women are affected at 55%. These results are consistent with the study (Kakizaki et al ., 2022)10, which indicated that adults are more severely infected with PIV than others, while (Bhasin et al ., 2024)11 show that women are more likely to be hospitalized with severe PIV infections than others. The results showed that rhinovirus is more prevalent among children (<18 years of age), at 35%, due to their lack of immunity and frequent exposure due to their presence in nurseries and schools. Males are more likely to be infected (52.6%), which may be related to genetic and hormonal factors. This is Associated with studies by (Vandini et al .,2019)12 and (Boon et al .,2024)13. Both studies indicated that children are more susceptible to rhinovirus infection, and that males are more likely to develop severe infection.  Each virus has a distinct infection pattern based on age and sex, which may help predict the groups most at risk for each type.  Figure 1.


















Figure 1: Distribution of samples according to age and gender.


       The three viruses were diagnosed by measuring IgM levels using the VIDS technique according to age groups. The results showed that the highest levels of IgM against the influenza virus were in the elderly (>65 years old) (4.2 ± 0.8). This may be due to the fact that the influenza virus, due to the rapid change in its antigens, induces a strong immune response each time. This is contrary to studies (Kikkert, M.2020)14 that indicate respiratory infections have a weaker response in the elderly due to repeated viral exposure, as the influenza virus has the ability to constantly change. Table 2.
    This is consistent with the study (Ackerson et al, 2019)15. Statistically, it showed highly significant differences (p <0.01) compared to the control groups.  IgM levels were elevated for the parainfluenza virus, but to a lower degree than for the influenza virus, in the (18-65) age group (3.9 ± 0.6), indicating an efficient immune response in this age group. This contradicts the ( Nikolich-Zugich et al., 2020)16 study, which indicated that the immune response declines due to the atrophy of naive T cell production in adulthood (40 to 50 years). However, our study indicates that antibody levels are higher because it covered a wider age range, i.e., from 18 to 65 years, a group of young adults whose immune systems are at their most active. This is what our current study found. There were also highly statistically significant differences (p <0.002, p <0.003, p <0.001) compared to the control group, indicating an active viral infection. As for rhinovirus, IgM levels were not significantly elevated, as it causes a localized infection that may not strongly stimulate the immune system. Figure 2.

    Virus diagnosis by gender showed higher IgM levels in males and females compared to the control group, indicating an active viral infection. Both influenza and parainfluenza viruses showed significant differences compared to the control group (p < 0.05), while there were no statistically significant differences for rhinovirus (p > 0.05), which may indicate a weaker or better adaptive virus to the body. Table 3.




Table 2: Anti-Viral IgM Levels (U/mL) by Age Group and Viral Pathogen.
	Age Group
	Influenza (Mean ± SD)
	p-value vs. Control
	Parainfluenza (Mean ± SD)
	p-value vs.Control
	Rhinovirus (Mean±SD)
	p-value vs. Control
	Control (Mean ± SD)

	<18 yrs
	2.6 ± 0.6
	<0.01*
	2.9 ± 0.3
	0.002*
	1.2 ± 0.3
	0.1
	0.2 ± 0.1

	18-65 yrs
	3.1 ± 0.7
	<0.01*
	3.9 ± 0.6
	0.003*
	2.2 ± 0.2
	0.06
	0.5 ± 0.2

	>65 yrs
	4.2 ± 0.8
	<0.01*
	3.3 ± 0.5
	0.001*
	2.0 ± 0.2
	0.12
	0.4 ± 0.1




      
Figure 2: Anti-Viral IgM Levels (U/mL) by Age Group and Viral Pathogen.

Table 3: Anti-Viral IgM Levels (U/mL) according to Gender.

	Gender
	Group
	IgM Levels (U/mL) Mean ± SD
	p-value vs. Control

	Male
	Influenza (n 63)
	3.5 ± 0.5
	<0.0001

	
	Parainfluenza ( n 54)
	2.2 ± 0.4
	0.0002

	
	Rhinovirus    (n 50)
	1.6 ± 0.2
	0.12

	
	Control   (n 25)
	0.3 ± 0.2
	ـــ

	Female
	Influenza
	4.0 ± 0.6
	<0.0001

	
	Parainfluenza
	3.2 ± 0.5
	0.0001

	
	Rhinovirus
	1.9 ± 0.3
	0.14

	
	Control  (n25)
	0.4 ± 0.2
	ـــ


 
       
      
       Females showed higher levels of IgM than males in all viruses, especially in influenza viruses and parainfluenza virus. This may be due to sex hormones such as estrogen, which stimulates the immune response in females, unlike in males, due to the presence of the hormone testosterone, which suppresses immunity. This is agree with a study (Harding and Heaton, 2022)17 show for testosterone in males, it has a suppressive effect on innate immunity and causes a weakening of cytokine secretion, facilitating viral replication and delaying the development of the adaptive response. Figure 3.











Figure 3:Anti-Viral IgM Levels (U/mL) according to Gender.

      The results showed higher cytokine levels in the diseased groups across all age groups compared to the control group. Cytokines were significantly higher in those infected with influenza compared to those infected with parainfluenza and rhinovirus. Elderly individuals (>65 years) have higher levels of cytokines, causing a more severe cytokine storm. IL-6 is higher in all age groups across various viral infections, as IL-6 is secreted in large quantities by immune cells (such as macrophages and T cells) as an initial response to viral infection. This increases inflammation and stimulates the production of acute-phase proteins (such as CRP), exacerbating the storm. This is Compatible with the study by (Jarczak and Nierhaus, 2022)18, who confirmed that IL6 is an inflammatory stimulant released as an initial response and may cause a cytokine storm. This was also confirmed by (Elbadawy et al, 2023)19, who indicated that IL6 is the center of the cytokines that cause the cytokine storm. Cytokine storms are often more severe in the elderly, as confirmed by the results of our current study. This may be due to immunosenescence, which leads to a decrease in the efficiency of T cells and macrophages, causing the body to compensate by secreting excessive cytokines. This is what (Liu et al .,2023)20 and (Teissier et al .,2022)21 mentioned in their studies, which indicated the relationship between age and immune aging. In my opinion, the accumulation of chronic inflammation with age (inflammaging) increases the susceptibility to an overreaction. Weak immune regulation reduces the body's ability to suppress excessive cytokine secretion (such as IL-6 and TNF-α), leading to an uncontrolled storm. Table 4.
   While adults (18-65 years old) have a well-developed immune system and are better able to regulate cytokines, they can sometimes exhibit severe reactions, especially when infected with the influenza virus, as our current study demonstrated. We also noted that IL6 is the highest, as it is considered a primary immune response. TNF is also a dangerous cytokine that causes a cytokine storm, as it directly damages tissue. This is Compatible with a  study by (Gupta et al ., 2020)22. Who found that elevated IL6 and TNF levels lead to tissue and organ damage and can even lead to death. The age group under 18 years is considered the least exposed to the cytokine storm according to the results obtained from the study.  This may be due to several reasons, including that the immune system at this stage is flexible and quickly adapts and has the ability to balance inflammation. Also, children’s tissues are more resistant to damage resulting from the non-inflammatory response of the immune system compared to the elderly. These results are consistent with (Crohn’s et al .,2023)23.Figure4.
Table 4: Serum Cytokine Levels (pg/mL) according age groups.
	Age Group
	Cytokine
	Influenza (Mean±SD) Levels (pg/mL)
	p-value
	Parainfluenza (Mean±SD) Levels (pg/mL)
	p-value
	Rhinovirus (Mean±SD) Levels (pg/mL)
	p-value
	Control (Mean±SD) Levels (pg/mL)

	<18
	IL-6
	88±11
	<0.01
	65±11
	<0.01
	38±9
	0.013
	11±3

	
	TNF-α
	48±8
	<0.01
	40±7
	<0.01
	25±6
	0.031
	7±1

	
	IL-1β
	28±5
	<0.01
	19±4
	0.03
	14±4
	0.075
	6±2

	18-65
	IL-6
	130±17
	<0.01
	87±13
	<0.01
	42±8
	0.009
	10±2

	
	TNF-α
	65±8
	<0.01
	48±8
	<0.01
	28±7
	0.019
	9±3

	
	IL-1β
	39±6
	<0.01
	29±5
	0.01
	17±5
	0.073
	7±1

	>65
	IL-6
	185±30
	<0.01
	112±16
	<0.01
	52±11
	0.006
	12±1

	
	TNF-α
	82±14
	<0.01
	58±9
	<0.01
	33±8
	0.008
	10±2

	
	IL-1β
	55±8
	<0.01
	39±6
	0.02
	22±6
	0.028
	9±1





Figure 4: Serum Cytokine Levels (pg/mL) according age groups.



    According to the age-specific cytokine levels measured, the results confirmed the presence of statistically significant differences between the patients and the control group. Females with influenza showed significantly higher levels of all cytokines (IL-6, TNF-α, IL-1β) compared to males (p < 0.05). IL-6 and TNF-α levels were higher in females infected with the parainfluenza virus, but no significant difference was found in IL-1β (p = 0.15). The results showed no significant differences between the sexes in those infected with rhinovirus. This is agree with (Gu et al ., 2021)24, who concluded that IL-6, TNF-α, and IL-1β are excessively elevated in some influenza virus infections. It can be noted that females with influenza are more susceptible to a cytokine storm, as IL-6 levels were higher (150 ± 25 pg/ml), and IL-1β levels were higher. TNF-α (70 ± 12 pg/ml) and IL-1β (45 ± 8 pg/ml). These levels were significantly higher compared to the control group, indicating an excessive immune response (e.g., IL-6 in the control = 12 ± 3).Table 5.
      Our study is conform  with the study by (Kirsch-Volders and Fenech, 2021)25. In their study of COVID-19 patients, they confirmed that women have a more protective immune response than men, making them more susceptible to cytokine storms. This may be due to sex hormones (such as estrogen) enhancing the immune response in women. It may also be due to the presence of stronger immune genes on the X chromosome, as indicated by (Spiering and de Vries , 2021)26. When comparing viruses that cause a cytokine storm, according to the results of our study, it was found that influenza showed the highest levels of cytokines, leading to a more severe cytokine storm according to (Keshavarz et al ., 2019)27. However, Our study results showed a moderate response (less than influenza) for parainfluenza, while rhinovirus showed a mild response (levels close to control). Figure 5.                                                      
Table5: gender-Specific Cytokine Levels (pg/mL) in Respiratory Viral Infections.
	Virus
	Sex
	IL-6 (Mean±SD)
	p-value
	TNF-α (Mean±SD)
	p-value
	IL-1β (Mean±SD)
	p-value

	Influenza
	Female
	150 ± 25*
	0.003
	70 ± 12*
	0.008
	45 ± 8*
	0.02

	
	Male
	130 ± 20
	
	60 ± 10
	
	38 ± 7
	

	Parainfluenza
	Female
	100 ± 18*
	0.01
	55 ± 9*
	0.03
	30 ± 6
	0.15

	
	Male
	85 ± 15
	
	45 ± 8
	
	25 ± 5
	

	Rhinovirus
	Female
	50 ± 10
	0.25
	30 ± 7
	0.18
	18 ± 4
	0.30

	
	Male
	45 ± 8
	
	25 ± 6
	
	15 ± 3
	

	Control
	Female
	12 ± 3
	0.12
	8 ± 2
	0.20
	7 ± 1
	0.25

	
	Male
	10 ± 2
	
	7 ± 1
	
	6 ± 1
	




     Figure 5: Serum Cytokine Levels (pg/mL) according to gender.
CONCLUSTIONS

      This study shows differential responses to cytokine storms caused by influenza, parainfluenza, and rhinovirus infections. Some of the key findings are:
1. Influenza virus is a more powerful inducer of cytokine storms in older adults and females as per elevated levels of IL-6, TNF-α, and IL-1β.
2. Age is an important demographic factor since immune senescence and inflammation result in cytokine dysregulation in older adults.
3. Gender variation reports greater immune responses in females, which could be explained through hormonal and genetic processes.
4. Clinical importance: These findings outline age- and sex-adjusted therapeutic approaches that would minimize the severity of viral respiratory infection-induced cytokine storms. Further studies need to explore larger populations and other cytokines in order to refine treatment protocols.


REFERENCES
1. 
2. Jarczak, D., & Nierhaus, A. (2022). Cytokine storm—definition, causes, and implications. International journal of molecular sciences, 23(19), 11740.‏
3. Rabaan, A. A., Al-Ahmed, S. H., Muhammad, J., Khan, A., Sule, A. A., Tirupathi, R., ... & Dhama, K. (2021). Role of inflammatory cytokines in COVID-19 patients: a review on molecular mechanisms, immune functions, immunopathology and immunomodulatory drugs to counter cytokine storm. Vaccines, 9(5), 436.
4. Hu, B., Huang, S., & Yin, L. (2021). The cytokine storm and COVID‐19. Journal of medical virology, 93(1), 250-256.‏
5. Marcuzzi, A., Melloni, E., Zauli, G., Romani, A., Secchiero, P., Maximova, N., & Rimondi, E. (2021). Autoinflammatory diseases and cytokine storms—imbalances of innate and adaptative immunity. International Journal of Molecular Sciences, 22(20), 11241..
6. Peiris, J. M., & Madeley, C. R. (2020). Respiratory Viruses. Manson's Tropical Diseases, 825.‏.
7. Jiang, C., Yao, X., Zhao, Y., Wu, J., Huang, P., Pan, C., ... & Pan, C. (2020). Comparative review of respiratory diseases caused by coronaviruses and influenza A viruses during epidemic season. Microbes and infection, 22(6-7), 236-244.‏.
8. Shaw Stewart, P. D., & Bach, J. L. (2022). Temperature dependent viral tropism: understanding viral seasonality and pathogenicity as applied to the avoidance and treatment of endemic viral respiratory illnesses. Reviews in Medical Virology, 32(1), e2241.‏.
9. Javanian, M., Barary, M., Ghebrehewet, S., Koppolu, V., Vasigala, V., & Ebrahimpour, S. (2021). A brief review of influenza virus infection. Journal of medical virology, 93(8), 4638-4646.‏
10. Sabikunnahar, B., Lahue, K. G., Asarian, L., Fang, Q., McGill, M. M., Haynes, L., ... & Krementsov, D. N. (2022). Sex differences in susceptibility to influenza A virus infection depend on host genotype. Plos one, 17(9), e0273050.‏
11. Kakizaki, R., Tojo, R., Bunya, N., Mizuno, H., Uemura, S., & Narimatsu, E. (2022). A 48-year-old previously healthy man presenting with acute respiratory distress syndrome (ARDS), negative tests for SARS-CoV-2, and positive serology for parainfluenza virus type 3 (PIV-3). The American Journal of Case Reports, 23, e934362-1.‏
12. Bhasin, A., Nguyen, D. C., Briggs, B. J., & Nam, H. H. (2024). The burden of RSV, hMPV, and PIV amongst hospitalized adults in the United States from 2016 to 2019. Journal of Hospital Medicine, 19(7), 581-588.‏
13. Vandini, S., Biagi, C., Fischer, M., & Lanari, M. (2019). Impact of rhinovirus infections in children. Viruses, 11(6), 521.‏
14. Boon, H., Meinders, A. J., van Hannen, E. J., Tersmette, M., & Schaftenaar, E. (2024). Comparative analysis of mortality in patients admitted with an infection with influenza A/B virus, respiratory syncytial virus, rhinovirus, metapneumovirus or SARS‐CoV‐2. Influenza and Other Respiratory Viruses, 18(1), e13237.‏
15. Kikkert, M. (2020). Innate immune evasion by human respiratory RNA viruses. Journal of innate immunity, 12(1), 4-20.‏ 
16. Ackerson, B., Tseng, H. F., Sy, L. S., Solano, Z., Slezak, J., Luo, Y., ... & Shinde, V. (2019). Severe morbidity and mortality associated with respiratory syncytial virus versus influenza infection in hospitalized older adults. Clinical Infectious Diseases, 69(2), 197-203.‏
17. Nikolich-Zugich, J., Knox, K. S., Rios, C. T., Natt, B., Bhattacharya, D., & Fain, M. J. (2020). SARS-CoV-2 and COVID-19 in older adults: what we may expect regarding pathogenesis, immune responses, and outcomes. Geroscience, 42, 505-514.‏
18. Harding, A. T., & Heaton, N. S. (2022). The impact of estrogens and their receptors on immunity and inflammation during infection. Cancers, 14(4), 909.‏
19. Jarczak, D., & Nierhaus, A. (2022). Cytokine storm—definition, causes, and implications. International journal of molecular sciences, 23(19), 11740.‏
20. Elbadawy, H. M., Khattab, A., El‐Agamy, D. S., Eltahir, H. M., Alhaddad, A., Aljohani, F. D., ... & Aldhafiri, A. (2023). IL‐6 at the center of cytokine storm: circulating inflammation mediators as biomarkers in hospitalized COVID‐19 patients. Journal of Clinical Laboratory Analysis, 37(7), e24881.‏
21. Liu, Z., Liang, Q., Ren, Y., Guo, C., Ge, X., Wang, L., ... & Han, X. (2023). Immunosenescence: molecular mechanisms and diseases. Signal transduction and targeted therapy, 8(1), 200.‏
22. Teissier, T., Boulanger, E., & Cox, L. S. (2022). Interconnections between inflammageing and immunosenescence during ageing. Cells, 11(3), 359.‏
23. Gupta, K. K., Khan, M. A., & Singh, S. K. (2020). Constitutive inflammatory cytokine storm: a major threat to human health. Journal of Interferon & Cytokine Research, 40(1), 19-23.‏
24. Cron, R. Q., Goyal, G., & Chatham, W. W. (2023). Cytokine storm syndrome. Annual Review of Medicine, 74(1), 321-337.‏
25. Gu, Y., Zuo, X., Zhang, S., Ouyang, Z., Jiang, S., Wang, F., & Wang, G. (2021). The mechanism behind influenza virus cytokine storm. Viruses, 13(7), 1362.‏
26. Kirsch-Volders, M., & Fenech, M. (2021). Inflammatory cytokine storms severity may be fueled by interactions of micronuclei and RNA viruses such as COVID-19 virus SARS-CoV-2. A hypothesis. Mutation Research/Reviews in Mutation Research, 788, 108395.‏
27. Spiering, A. E., & de Vries, T. J. (2021). Why females do better: the X chromosomal TLR7 gene-dose effect in COVID-19. Frontiers in Immunology, 12, 756262.‏
28. Keshavarz, M., Namdari, H., Farahmand, M., Mehrbod, P., Mokhtari-Azad, T., & Rezaei, F. (2019). Association of polymorphisms in inflammatory cytokines encoding genes with severe cases of influenza A/H1N1 and B in an Iranian population. Virology journal, 16, 1-10.‏


Persentage % Influenza	<	18(years)	18-65(years)	 	>	65(years)	Male	 Female	0.24	0.56499999999999995	0.19	0.54700000000000004	0.45	Persentage %Parainfluenza 	<	18(years)	18-65(years)	 	>	65(years)	Male	 Female	0.28000000000000003	0.54	0.18	0.45	0.55000000000000004	Persentage %Rhinoviru	<	18(years)	18-65(years)	 	>	65(years)	Male	 Female	0.35	0.55700000000000005	0.2	0.52600000000000002	0.42	

 level of IgM U/ ml
<	18 yrs	Influenza IgM U/ ml	Parainfluenza IgM U/ ml	Rhinovirus IgM U/ ml	Control IgM U/ ml 	2.6	2.9	1.2	0.2	18-65 yrs	Influenza IgM U/ ml	Parainfluenza IgM U/ ml	Rhinovirus IgM U/ ml	Control IgM U/ ml 	3.1	3.9	2.2000000000000002	0.5	>	65 yrs	Influenza IgM U/ ml	Parainfluenza IgM U/ ml	Rhinovirus IgM U/ ml	Control IgM U/ ml 	4.2	3.3	2	0.4	IgM U/ ml level

IgM Levels (U/mL) Mean ± SD	Influenza	Parainfluenza	Rhinovirus	Control	Influenza	Parainfluenza	Rhinovirus	Control	Male	Female	3.5	2.2000000000000002	1.6	0.3	4	3.2	1.9	0.4	
Serum Cytokine Levels (pg/mL) according age groups
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