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Abstract

Background: Adenovirus (ADV) is part of the ADV family and the mammary ADV genus. It is characterized by non-

encapsulated, double-stranded linear DNA viruses. Adenovirus cause various illnesses such as respiratory tract infections (RTI)

and conjunctivitis. In children, respiratory infections are often closely associated with changes in cytokine levels, particularly

cytokines such as IL-13 and IL-17A

Objectives: This study was to investigate the abnormalities and diagnostic value of serum interleukin (IL)-13 and IL-17A in

children with adenovirus respiratory tract infection.

Methods: Serum levels of IL-13 and IL-17A were analyzed in 96 children with ADV RTI and 52 children with non-ADV RTI to assess

their diagnostic value for ADV RTI.

Results: Compared with the control group, IL-13 and IL-17A levels were significantly higher in the infected group (P < 0.05).

Receiver operating characteristic (ROCs) curve analysis and area under the curve (AUC) results indicated that IL-13 and IL-17A, as

independent indicators, had diagnostic value for identifying ADV RTI and assessing disease severity. Notably, the combined use

of these two indicators (IL-13 and IL-17A) further improved the specificity and sensitivity of clinical diagnosis compared with

their individual use.

Conclusions: The IL-13 and IL-17A are aberrantly elevated in child patients with ADV RTI, and the joint detection of serum IL-13

and IL-17A provides diagnostic value for ADV infection. Of particular importance is the fact that the utility, specificity and

sensitivity of these two indicators for clinical diagnosis are significantly improved when they are used in combination. These

provide new ideas and strategies for the diagnosis and treatment of ADV infections and are expected to contribute to the

improvement of clinical outcomes and quality of life of patients.
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1. Background

Adenovirus (ADV), part of the ADV family and

mammary ADV genus, characterized by non-
encapsulated, double-stranded linear DNA viruses, can

cause various illnesses such as respiratory tract

infections (RTI) and conjunctivitis (1). The ADV is a
common pathogen in pediatric RTI, and children

frequently exhibit symptoms like fever and are
susceptible to complications such as encephalitis and

liver damage, which can result in severe chronic

pulmonary sequelaes in severe cases (2). According to

reports, the incidence of severe pneumonia due to ADV

infection increases annually, posing a significant threat
to the lives and health of children (3). After admission,

more child patients are diagnosed with mycoplasma

pneumonia, affecting clinical recovery (4).

The ADV infection is mainly diagnosed using

pathogenetic tests, but these tests can sometimes yield

false positives, leading to misdiagnosis. Consequently, it
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is crucial to figure out a more simple and convenient

method for clinical diagnosis and disease assessment.

Studies have shown that ADV infection can lead to
immune dysfunction and pathological inflammation

(5), indicating that diagnosis can be achieved by testing
changes in inflammatory factors. In children,

respiratory infections are often closely associated with

changes in cytokine levels, particularly cytokines such
as interleukin (IL)-13 and IL-17A. Viral infections are

known to cause severe inflammatory responses in the
respiratory tract, and elevated levels of IL-13 and IL-17A

can exacerbate these conditions. For example, it has

been shown that IL-17A is involved in the pathogenesis of

respiratory syncytial virus infections, which usually

occur in conjunction with ADV infections, leading to
lung pathology due to its role in promoting neutrophil

recruitment and inflammation (6).

It has been shown that IL-13 is associated with severe

rhinovirus infections which may lead to severe

hypoxemia in infants and children (7). In addition, IL-17

plays an important role in the pathophysiology of

asthma and its expression level is significantly elevated

in children with severe asthma (8). Increases in these

cytokines are strongly associated with the severity and

prognosis of respiratory infections. In

immunocompromised children, the risk of respiratory

viral infections is higher and the infections may be

followed by more severe symptoms. The cytokine

response is often weaker in these children, which may

lead to more severe disease manifestations (9). In

addition, pediatric cancer patients have a higher

incidence of respiratory viral infections and multiple

infections (10). However, studies on their correlation

with ADV RTI are still being actively pursued.

2. Objectives

Based on this background, the present study was

devoted to an in-depth investigation of the potential

value of serum IL-13 and IL-17A in the diagnosis and

prognostic assessment of ADV RTI in children, aiming to

provide a scientific basis and reference for the clinical

treatment program of this disease.

3. Methods

3.1. Patient Inclusion Criteria and Diagnosis

This study was a prospective cohort study. From May

2019 to March 2021, 96 children with ADV RTI were

included as the infection group, meeting the diagnosis

of ADV RTI in the Technical Guidelines for the Prevention
and Control of Human ADV Respiratory Infection (2019

Edition) (11). They were identified as ADV infections by

pathogenetic examination. Fifty-two pediatric patients

with respiratory diseases who were not infected with
ADV (negative for ADV infection by pathogenetic

examination) were selected as controls during the same
period. Inclusion criteria: (1) Age ≤ 14 years old; (2)

complete clinical data; and (3) clinical symptoms like

fever and cough on admission. Exclusion criteria: (1)
Child patients complicated with severe cardiovascular

diseases; (2) child patients with respiratory
malformations; (3) child patients complicated with

other viral infections; (4) child patients complicated

with acute and chronic inflammatory diseases; (5) child

patients with malignant tumor diseases; (6) child

patients with severe immune system diseases; (7) child
patients with congenital diseases. As shown in Table 1,

there was no significant difference in the general data
between the two groups (P > 0.05).

Nasopharyngeal swabs were collected from children

who complained of respiratory symptoms or fever

without lesions. The samples were sent as soon as

possible to perform multiplex PCR for respiratory

viruses. The ADV, influenza A and B viruses, RSV,

parainfluenza virus, rhinovirus, coronavirus, human

metapneumovirus, and human bocavirus were detected

using the commercially available AdvanSureTM RV real-

time PCR kit (LG Life Sciences Co., Ltd., Seoul, Korea). The

infection group included children whose PCR results

were positive for ADV or for two or more viruses, with

ADV being one of them.

3.2. Samples

Fasting venous blood (3 mL) was collected from each

pediatric patient 24 hours after admission and then

centrifuged using an Eppendorf high-speed centrifuge.

Detection of serum IL-13 and IL-17A in child patients was

performed using kits (Shenzhen Jingmei Biotechnology

Co., Ltd., Shenzhen, China).

3.3. Observation Indices

(1) Serum IL-13 and IL-17A in the infection group and

the control group were compared to analyze their

diagnostic value for ADV infection. (2) Patients in the

infection group were sub-divided into the mild (non-

pneumonia), moderate (mild pneumonia) and severe

(severe pneumonia) groups in the light of the severity of

lung infection. Diagnosis of mild and severe pneumonia

was performed on the basis of the Guidelines for the

Diagnosis and Treatment of Community Acquired

Pneumonia (12). (3) Patients in the infection group were

divided into the good prognosis group and the poor

prognosis group in line with the incidence of serious
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Table 1. Comparison of Clinical Data Between the Two Groups a, b

Classifications The Infection (N = 96) The Control (N = 52) χ2/t P-Value

Gender 0.902 0.342

Male 57 35

Female 39 17

Age (y) 8.21 ± 1.47 8.65 ± 1.51 1.722 0.087

Disease’s course (d) 7.05 ± 1.82 6.47 ± 1.68 1.901 0.059

Fever 83 (86.46) 41 (78.85) 1.439 0.230

Thermal range (d) 7.75 ± 1.37 7.34 ± 1.50 1.681 0.095

Wheezing 32 (33.33) 15 (28.85) 0.313 0.576

Complicated extrapulmonary symptoms 24 (25.00) 9 (17.31) 1.152 0.283

a Values are expressed as No. (%) or mean ± SD.

b Results are shown as P-values and are statistically significant at P < 0.05.

complications, sequelae or death during

hospitalization, and the predictive value of serum IL-13

and IL-17A for prognosis was analyzed.

3.4. Statistical Analysis

Data were processed using SPSS 24.0 software and

count data were expressed as percentages. Differences

between groups were compared using the χ2 test;

measurements were expressed as

(  ± s) after normality test. Differences between

groups were compared using the t-test. The diagnostic

value of serum IL-13 and IL-17A for ADV RTI was analyzed

using the receiver operating characteristic (ROC) curve.

The correlation of serum IL-13 and IL-17A with the

severity of the disease in pediatric patients was analyzed

using the spearman test. A P-value < 0.05 was

considered as significant difference.

4. Results

4.1. Comparison of Serum Interleukin-13 and Interleukin-17A

Serum IL-13 and IL-17A in the infection group were

elevated compared with the control group (P < 0.05), as

presented in Figure 1.

4.2. The Diagnostic Value of Serum Interleukin-13 and
Interleukin-17A for Adenovirus Infection

For diagnosing ADV infection, the area under the

curve (AUC) of the combined serum IL-13 and IL-17A test

was greater than that of each test individually (P < 0.05),

as presented in Table 2 and Figure 2.

4.3. Comparison of Serum Interleukin-13 and Interleukin-17A
in Child Patients with Different Severity

In pediatric patients with ADV RTI, serum IL-13 and IL-

17A levels rose with increasing severity (P < 0.05), as
presented in Figure 3.

4.4. Assessment Value of Serum Interleukin-13 and
Interleukin-17A in Assessing Disease Severity

The AUC for evaluating RTI severity in children was

enhanced when combining serum IL-13 and IL-17A

detection compared to using each marker individually

(P < 0.05), as presented in Table 3 and Figure 4.

4.5. Correlation Analysis of Serum Interleukin-13 with
Interleukin-17A and Disease Severity in Child Patients

Serum IL-13 and IL-17A were positively correlated with

disease severity in pediatric patients (P < 0.05), as

presented in Figure 5.

4.6. Comparison of Serum Interleukin-13 and Interleukin-17A
in the Good Prognosis and Poor Prognosis Groups

Serum IL-13 and IL-17A in the poor prognosis group

were elevated compared with the good prognosis group

(P < 0.05), as presented in Figure 6.

4.7. Predictive Value of Serum Interleukin-13 and Interleukin-
17A on Prognosis

The AUC for the combined test of serum IL-13 and IL-

17A was increased in predicting poor prognosis in child

patients with adenoviral RTI compared to using each

index on its own (P < 0.05), as presented in Table 4 and

Figure 7.

−
x
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Figure 1. Comparison of serum interleukin (IL)-13 and IL-17A in the infection group and control group. The control group tested negative for adenovirus (ADV) infection in the
pathogen examination (* P < 0.05 vs. the control).

Table 2. Diagnostic Value of Serum Interleukin-13 and Interleukin-17A for Adenovirus Infection

Indices Cut-off Sensitivity (%) Specificity (%) AUC SE 95% CI

IL-13 9.16 ng/L 86.9 70.4 0.724 0.044 0.639 ~ 0.810

IL-17A 101.35 pg/mL 82.6 80.2 0.795 0.042 0.713 ~ 0.877

Combined detection  a - 88.9 89.6 0.863 0.033 0.798 ~ 0.927

Abbreviations: AUC, area under the curve; SE, standard error; CI, confidence interval; IL, interleukin.

a The IL-13 combined with IL-17A.

Figure 2. Receiver operating characteristic (ROC) curve analysis of serum interleukin (IL)-13 and IL-17A in the diagnosis of adenovirus (ADV) infection

5. Discussion The ADV, a double-stranded DNA virus without a shell,

is available to be transmitted via air droplets. When ADV

infects the body, it activates the body's immune

https://brieflands.com/journals/jjm/articles/159410
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Figure 3. Serum interleukin (IL)-13 and IL-17A in child patients with different disease severity (* P < 0.05 vs. the non-pneumonia; # P < 0.05 vs. the normal pneumonia)

Table 3. Association Between Serum Interleukin-13 and Interleukin-17A and Disease Severity

Indices Cut-off Sensitivity (%) Specificity (%) AUC SE 95% CI

IL-13 12.96 ng/L 70.6 76.9 0.779 0.059 0.664 ~ 0.895

IL-17A 110.38 pg/mL 75.6 72.3 0.731 0.072 0.590 ~ 0.871

Combined detection  a - 76.9 79.5 0.832 0.049 0.736 ~ 0.929

Abbreviations: AUC, area under the curve; SE, standard error; CI, confidence interval; IL, interleukin.

a The IL-13 combined with IL-17A.

Figure 4. Receiver operating characteristic (ROC) curve analysis of serum interleukin (IL)-13 and IL-17A for assessment of the severity of the illness

response and produces large amounts of inflammatory

cytokines that can cause severe multi-organ damage (13,

14). This study's findings indicated that IL-13 and IL-17A

have strong predictive value in ADV RTI and may

correlate with the severity of the disease. The diagnostic

value for ADV RTI was improved when IL-13 was paired

https://brieflands.com/journals/jjm/articles/159410
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Figure 5. Correlation analysis of serum interleukin (IL)-13 with IL-17A and disease severity in child patients. R2 represents the correlation coefficient, assessing the goodness of fit
of the model.

Figure 6. Comparison of serum interleukin (IL)-13 and IL-17A in the good prognosis group and poor prognosis group (* P < 0.05 vs. the better prognosis)

Table 4. Predictive Value of Serum Interleukin-13 and Interleukin-17A for Prognosis

Indices Cut-off Sensitivity (%) Specificity (%) AUC SE 95% CI

IL-13 13.58 ng/L 60.5 63.6 0.583 0.072 0.442 ⁓ 0.724

IL-17A 115.86 pg/mL 62.8 58.9 0.682 0.082 0.522 ⁓ 0.843

Combined detection  a - 65.4 70.5 0.737 0.080 0.579 ⁓ 0.894

Abbreviations: AUC, area under the curve; SE, standard error; CI, confidence interval; IL, interleukin.

a The IL-13 combined with IL-17A.

with IL-17A. It has been shown that children with ADV

infections exhibit a specific cytokine profile that

includes elevated levels of IL-2, IL-5 and IL-8 in addition

to IL-13 and IL-17A. This cytokine milieu may partially

explain the clinical features observed in such infections,

such as increased inflammation and respiratory distress

https://brieflands.com/journals/jjm/articles/159410
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Figure 7. Receiver operating characteristic (ROC) curve analysis of serum interleukin (IL)-13 and IL-17A for predicting prognosis

(15). In addition, the role of IL-17A in promoting

inflammation is further supported by studies showing

its involvement in immune responses to other

respiratory pathogens, such as Streptococcus
pneumoniae, where it enhances neutrophil recruitment

and airway inflammation (16).

The interaction between IL-13 and IL-17A in respiratory

infections is complex. The role of IL-13 in promoting the

Th2 response can lead to increased mucus production

and airway remodeling, which is deleterious in viral

infections such as ADV. On the other hand, the role of IL-

17A in promoting the Th17 response may lead to

excessive inflammation, which, while facilitating

clearance of infection, may also lead to tissue damage

and exacerbate disease severity (17). In conclusion,

elevated levels of IL-13 and IL-17A during ADV respiratory

infections in children highlight the importance of these

cytokines in regulating the immune response.

Understanding their role could help in the development

of targeted therapies to reduce the inflammatory

damage caused by such infections (18).

The IL-13 is involved in the development of RTI, as

observed in patients with this condition (19, 20). The IL-

13 can influence B cell differentiation and trigger airway

hyperresponsiveness, contributing to the development

and progression of respiratory diseases. IL-17A, known

for its potent pro-inflammatory effects, collaborates

with Th1 cells in the body's immune defense mechanism

(21). The study revealed that serum IL-13 and IL-17A levels

were increased in children with ADV RTI, indicating that

ADV infection could cause abnormal serum IL-13 and IL-

17A levels. This could be related to the fact that ADV

infection can enhance the secretion and release of local

inflammatory factors (22, 23). The results of this study

showed that combined testing of serum IL-13 and IL-17A

had a higher AUC for the diagnosis of ADV infection than

testing each indicator individually, which suggests that

combined testing of serum IL-13 and IL-17A has

diagnostic value for ADV infection.

In children, RTI is a prevalent disease characterized

by a quick onset and rapid changes. Child patients with

declined immunocompromised immune function tend

to develop severe pneumonia due to lack of rational and

timely cure after being infected with ADV, which might

endanger life in severe cases (24, 25). The current

method for assessing diseases in children with RTI

involves considering their clinical symptoms, lab test

indices, and physical signs. This assessment is relatively

https://brieflands.com/journals/jjm/articles/159410
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complicated and has more limitations in clinical

application (26). Therefore, improving disease

evaluation in children with ADV RTI is essential for

developing clinical treatment plans. Findings from this

research showed that assessing serum IL-13 and IL-17A

levels in children has potential value for evaluating RTI

severity. In this study, IL-13 and IL-17A in the serum of

pediatric patients were positively correlated with

disease severity, which was associated with elevated

cardiopulmonary load, activation of the body's immune

response, increased secretion of cytokines and

inflammatory mediators in pediatric patients infected

with ADV (27-29).

The ADV infection mainly affects the respiratory

system, and children with severe ADV-related

pneumonia often experience complications in multiple

systems, have a high risk of death, and face a poor

prognosis (30, 31). Early prognosis prediction and

targeted interventions can lead to better outcomes for

child patients (32). The research indicated that

measuring both serum IL-13 and IL-17A offers predictive

insights into the prognosis of children with ADV RTI.

This may be related to the abnormal secretion of

inflammatory factors that exacerbate localized edema

and airway hyperresponsiveness in lung tissue (33, 34).

5.1. Conclusions

In brief, serum IL-13 and IL-17A levels are abnormal in

pediatric patients with ADV RTI, and measuring both

serum IL-13 and IL-17A offers diagnostic benefits for ADV

infection and helps assess the severity and prognosis of

the disease.

Footnotes

Authors' Contribution: M. M. Ci designed the

research study. B. F. W. and M. M. M. performed the

research. M. M. C. and B. F. W. provided help and advice.

M. M. Ci and M. M. M. analyzed the data. M. M. C. wrote

the manuscript. M. M. M. reviewed and edited the

manuscript. All authors contributed to editorial

changes in the manuscript, read, and approved the final

manuscript.

Conflict of Interests Statement: The authors declare

no conflict of interests.

Data Availability: Data is available from the

corresponding author on request.

Ethical Approval: The present study was approved by

Tongchuan People’s Hospital (No. 201805TC06).

Funding/Support: This study received no

funding/support.

Informed Consent: Written informed consent was

obtained from all participants.

References

1. Marcone DN, Culasso ACA, Reyes N, Kajon A, Viale D, Campos RH, et al.

Genotypes and phylogenetic analysis of adenovirus in children with

respiratory infection in Buenos Aires, Argentina (2000-2018). PLoS

One. 2021;16(3). e0248191. [PubMed ID: 33684131]. [PubMed Central ID:

PMC7939361]. https://doi.org/10.1371/journal.pone.0248191.

2. Chehadeh W, Al-Adwani A, John SE, Al-Dhufairi S, Al-Dousari H,

Alkhaledi M, et al. Adenovirus types associated with severe

respiratory diseases: A retrospective 4-year study in Kuwait. J Med

Virol. 2018;90(6):1033-9. [PubMed ID: 29446483]. [PubMed Central ID:

PMC7167181]. https://doi.org/10.1002/jmv.25059.

3. Hiroi S, Morikawa S, Nakata K, Kase T. Surveillance of adenovirus

respiratory infections in children from Osaka, Japan. Jpn J Infect Dis.

2017;70(6):666-8. [PubMed ID: 28890507].

https://doi.org/10.7883/yoken.JJID.2017.032.

4. Saini C, Srivastava RK, Kumar P, Ramesh V, Sharma A. A distinct

double positive IL-17A(+)/F(+) T helper 17 cells induced inflammation

leads to IL17 producing neutrophils in type 1 reaction of leprosy

patients. Cytokine. 2020;126(2):154873. [PubMed ID: 31629113].

https://doi.org/10.1016/j.cyto.2019.154873.

5. Zheng LY, Sun PC. Increased expression of IL-23 and IL-17 in serum of

patients with neonatal respiratory distress syndrome and its clinical

significance. Clin Lab. 2020;66(8).

https://doi.org/10.7754/Clin.Lab.2020.191250.

6. Reed M, Morris SH, Owczarczyk AB, Lukacs NW. Deficiency of

autophagy protein Map1-LC3b mediates IL-17-dependent lung

pathology during respiratory viral infection via ER stress-associated

IL-1. Mucosal Immunol. 2015;8(5):1118-30. [PubMed ID: 25669150].

[PubMed Central ID: PMC4532659]. https://doi.org/10.1038/mi.2015.3.

7. Caballero MT, Hijano DR, Acosta PL, Mateu CG, Marcone DN, Linder JE,

et al. Interleukin-13 associates with life-threatening rhinovirus

infections in infants and young children. Pediatr Pulmonol.

2018;53(6):787-95. [PubMed ID: 29665312].

https://doi.org/10.1002/ppul.23998.

8. Alyasin S, Karimi MH, Amin R, Babaei M, Darougar S. Interleukin-17

gene expression and serum levels in children with severe asthma.

Iran J Immunol. 2013;10(3):177-85. [PubMed ID: 24076595].

9. Annamalay AA, Abbott S, Khoo SK, Hibbert J, Bizzintino J, Zhang G, et

al. The impact of cytokine levels in young South African children

with and without HIV-associated acute lower respiratory infections. J

Med Virol. 2021;93(6):3647-55. [PubMed ID: 33314189].

https://doi.org/10.1002/jmv.26730.

10. Soudani N, Caniza MA, Assaf-Casals A, Shaker R, Lteif M, Su Y, et al.

Prevalence and characteristics of acute respiratory virus infections

in pediatric cancer patients. J Med Virol. 2019;91(7):1191-201. [PubMed

ID: 30763464]. [PubMed Central ID: PMC7166696].

https://doi.org/10.1002/jmv.25432.

11. Expert writing Group of Technical Guidelines for P, Control of

Human Adenovirus Respiratory I. [Technical guidelines for

prevention and control of human adenovirus respiratory infection

(2019 edition)]. Chin J Prevent Med. 2019;53(11):1088-93. ZH. [PubMed

ID: 31683392]. https://doi.org/10.3760/cma.j.issn.0253-

9624.2019.11.003.

12. Cao B, Huang Y, She D, Cheng Q, Fan H, Tian X, et al. Diagnosis and

treatment of community‐acquired pneumonia in adults: 2016

https://brieflands.com/journals/jjm/articles/159410
http://www.ncbi.nlm.nih.gov/pubmed/33684131
https://www.ncbi.nlm.nih.gov/pmc/PMC7939361
https://doi.org/10.1371/journal.pone.0248191
http://www.ncbi.nlm.nih.gov/pubmed/29446483
https://www.ncbi.nlm.nih.gov/pmc/PMC7167181
https://doi.org/10.1002/jmv.25059
http://www.ncbi.nlm.nih.gov/pubmed/28890507
https://doi.org/10.7883/yoken.JJID.2017.032
http://www.ncbi.nlm.nih.gov/pubmed/31629113
https://doi.org/10.1016/j.cyto.2019.154873
https://doi.org/10.7754/Clin.Lab.2020.191250
http://www.ncbi.nlm.nih.gov/pubmed/25669150
https://www.ncbi.nlm.nih.gov/pmc/PMC4532659
https://doi.org/10.1038/mi.2015.3
http://www.ncbi.nlm.nih.gov/pubmed/29665312
https://doi.org/10.1002/ppul.23998
http://www.ncbi.nlm.nih.gov/pubmed/24076595
http://www.ncbi.nlm.nih.gov/pubmed/33314189
https://doi.org/10.1002/jmv.26730
http://www.ncbi.nlm.nih.gov/pubmed/30763464
https://www.ncbi.nlm.nih.gov/pmc/PMC7166696
https://doi.org/10.1002/jmv.25432
http://www.ncbi.nlm.nih.gov/pubmed/31683392
https://doi.org/10.3760/cma.j.issn.0253-9624.2019.11.003
https://doi.org/10.3760/cma.j.issn.0253-9624.2019.11.003


Ci M et al. Brieflands

Jundishapur J Microbiol. 2025; 18(11): e159410 9

clinical practice guidelines by the Chinese Thoracic Society, Chinese

Medical Association. The Clinical Respiratory Journal. 2017;12(4):1320-

60. https://doi.org/10.1111/crj.12674.

13. Brini I, Guerrero A, Ezzine I, Orth‐Höller D, Hetzer B, Würzner R, et al.

Human adenoviruses associated with respiratory illness in neonates,

infants, and children in the Sousse area of Tunisia. J Med Virol.

2020;92(12):3081-92. https://doi.org/10.1002/jmv.26375.

14. Yew SM, Tan KL, Yeo SK, Ng KP, Kuan CS. Molecular epidemiology of

respiratory viruses among Malaysian Young children with a

confirmed respiratory infection during 2014-2015. J Thorac Dis.

2019;11(11):4626-33. [PubMed ID: 31903251]. [PubMed Central ID:

PMC6940242]. https://doi.org/10.21037/jtd.2019.10.69.

15. Hirose Y, Hamada H, Wakui T, Ogawa T, Terai M. Characteristic

systemic cytokine responses in children with human bocavirus-

positive lower respiratory tract infection. Microbiol Immunol.

2014;58(3):215-8. [PubMed ID: 24593186]. https://doi.org/10.1111/1348-

0421.12145.

16. Yang B, Liu R, Yang T, Jiang X, Zhang L, Wang L, et al. Neonatal

Streptococcus pneumoniae infection may aggravate adulthood

allergic airways disease in association with IL-17A. PLoS One.

2015;10(3). e0123010. [PubMed ID: 25816135]. [PubMed Central ID:

PMC4376740]. https://doi.org/10.1371/journal.pone.0123010.

17. Le Rouzic O, Pichavant M, Frealle E, Guillon A, Si-Tahar M, Gosset P.

Th17 cytokines: novel potential therapeutic targets for COPD

pathogenesis and exacerbations. Eur Respir J. 2017;50(4). [PubMed ID:

29025886]. https://doi.org/10.1183/13993003.02434-2016.

18. Nakamura H, Fujisawa T, Suga S, Taniguchi K, Nagao M, Ito M, et al.

Species differences in circulation and inflammatory responses in

children with common respiratory adenovirus infections. J Med Virol.

2018;90(5):873-80. [PubMed ID: 29350418]. [PubMed Central ID:

PMC5887893]. https://doi.org/10.1002/jmv.25032.

19. Canela LNP, Magalhaes-Barbosa MC, Raymundo CE, Carney S, Siqueira

MM, Prata-Barbosa A, et al. Viral detection profile in children with

severe acute respiratory infection. Braz J Infect Dis. 2018;22(5):402-11.

[PubMed ID: 30365924]. [PubMed Central ID: PMC7138071].

https://doi.org/10.1016/j.bjid.2018.09.001.

20. Ljubin-Sternak S, Mestrovic T, Ivkovic-Jurekovic I, Tesovic G, Mlinaric-

Galinovic G, Luksic I, et al. High detection rates of human bocavirus

in infants and small children with lower respiratory tract infection

from Croatia. Clin Lab. 2019;65(1). [PubMed ID: 30775887].

https://doi.org/10.7754/Clin.Lab.2018.180702.

21. Askin O, Yucesoy SN, Coskun E, Engin B, Serdaroglu S. Evaluation of

the level of serum interleukins (IL-2, IL-4, IL-15 andIL-17) and its

relationship with disease severity in patients with alopecia areata. An

Bras Dermatol. 2021;96(5):551-7. [PubMed ID: 34281739]. [PubMed

Central ID: PMC8441470]. https://doi.org/10.1016/j.abd.2021.03.006.

22. Pollara G, Turner CT, Rosenheim J, Chandran A, Bell LCK, Khan A, et al.

Exaggerated IL-17A activity in human in vivo recall responses

discriminates active tuberculosis from latent infection and cured

disease. Sci Transl Med. 2021;13(592). [PubMed ID: 33952677]. [PubMed

Central ID: PMC7610803].

https://doi.org/10.1126/scitranslmed.abg7673.

23. Kajon AE, Mistchenko AS, Videla C, Hortal M, Wadell G, Avendaño LF.

Molecular epidemiology of adenovirus acute lower respiratory

infections of children in the South Cone of South America (1991–

1994). J Med Virol. 1996;48(2):151-6. https://doi.org/10.1002/(sici)1096-

9071(199602)48:2<151::Aid-jmv6>3.0.Co;2-8.

24. Ovunc Hacihamdioglu D, Altun D, Hacihamdioglu B, Cekmez F,

Aydemir G, Kul M, et al. The association between serum 25-Hydroxy

vitamin D level and urine cathelicidin in children with a urinary

tract infection. J Clin Res Pediatr Endocrinol. 2016;8(3):325-9. [PubMed

ID: 27180947]. [PubMed Central ID: PMC5096497].

https://doi.org/10.4274/jcrpe.2563.

25. Charrad R, Berraies A, Hamdi B, Ammar J, Hamzaoui K, Hamzaoui A.

Anti-inflammatory activity of IL-37 in asthmatic children: Correlation

with inflammatory cytokines TNF-alpha, IL-beta, IL-6 and IL-17A.

Immunobiol. 2016;221(2):182-7. [PubMed ID: 26454413].

https://doi.org/10.1016/j.imbio.2015.09.009.

26. Wang LX, Ma RX, Di LL, Peng XB, Kang ZP, Zhong S. Correlation

between IL-17A expression in nasopharyngeal carcinoma tissues and

cells and pathogenesis of NPC in endemic areas. Eur Arch

Otorhinolaryngol. 2019;276(11):3131-8. [PubMed ID: 31456038].

https://doi.org/10.1007/s00405-019-05608-0.

27. Wu PQ, Li X, Jiang WH, Yin GQ, Lei AH, Xiao Q, et al. Hypoxemia is an

independent predictor of bronchiolitis obliterans following

respiratory adenoviral infection in children. Springerplus.

2016;5(1):1622. [PubMed ID: 27722041]. [PubMed Central ID:

PMC5030207]. https://doi.org/10.1186/s40064-016-3237-7.

28. Garcia-Garcia ML, Calvo C, Rey C, Diaz B, Molinero MD, Pozo F, et al.

Human metapnuemovirus infections in hospitalized children and

comparison with other respiratory viruses. 2005-2014 prospective

study. PLoS One. 2017;12(3). e0173504. [PubMed ID: 28301570]. [PubMed

Central ID: PMC5354294].

https://doi.org/10.1371/journal.pone.0173504.

29. Wang YF, Shen FC, Wang SL, Kuo PH, Tsai HP, Liu CC, et al. Molecular

epidemiology and clinical manifestations of adenovirus respiratory

infections in Taiwanese children. Medicine. 2016;95(18). e3577.

[PubMed ID: 27149483]. [PubMed Central ID: PMC4863800].

https://doi.org/10.1097/MD.0000000000003577.

30. Doroshow JH, Wu Y, Lu J, Antony S, Meitzler J, Juhasz A, et al. Abstract

2698: IL-17A alone or in combination with IL-4/IFN-γ induces

Duox2/DuoxA2 expression and reactive oxygen production in human

colon and pancreatic cancer cells. Cancer Res.

2017;77(13_Supplement):2698. https://doi.org/10.1158/1538-

7445.Am2017-2698.

31. Trenova AG, Slavov GS, Manova MG, Draganaova-Filipova MN, Mateva

NG, Miteva LD, et al. Alterations in serum levels of IL-17 in contrast to

TNF-alpha correspond to disease-modifying treatment in relapsing-

remitting multiple sclerosis. Scand J Clin Lab Invest. 2017;77(4):283-8.

[PubMed ID: 28319417]. https://doi.org/10.1080/00365513.2017.1303843.

32. Dhaouadi T, Chahbi M, Haouami Y, Sfar I, Abdelmoula L, Ben Abdallah

T, et al. IL-17A, IL-17RC polymorphisms and IL17 plasma levels in

Tunisian patients with rheumatoid arthritis. PLoS One. 2018;13(3).

e0194883. [PubMed ID: 29584788]. [PubMed Central ID: PMC5870983].

https://doi.org/10.1371/journal.pone.0194883.

33. Loughran ST, Power PA, Maguire PT, McQuaid SL, Buchanan PJ,

Jonsdottir I, et al. Influenza infection directly alters innate IL-23 and

IL-12p70 and subsequent IL-17A and IFN-gamma responses to

pneumococcus in vitro in human monocytes. PLoS One. 2018;13(9).

e0203521. [PubMed ID: 30192848]. [PubMed Central ID: PMC6128554].

https://doi.org/10.1371/journal.pone.0203521.

34. Huang CC, Wang CH, Fu CH, Huang CC, Chang PH, Chen YW, et al.

Association between cigarette smoking and interleukin-17A

expression in nasal tissues of patients with chronic rhinosinusitis

and asthma. Medicine. 2016;95(47). e5432. [PubMed ID: 27893686].

[PubMed Central ID: PMC5134879].

https://doi.org/10.1097/MD.0000000000005432.

https://brieflands.com/journals/jjm/articles/159410
https://doi.org/10.1111/crj.12674
https://doi.org/10.1002/jmv.26375
http://www.ncbi.nlm.nih.gov/pubmed/31903251
https://www.ncbi.nlm.nih.gov/pmc/PMC6940242
https://doi.org/10.21037/jtd.2019.10.69
http://www.ncbi.nlm.nih.gov/pubmed/24593186
https://doi.org/10.1111/1348-0421.12145
https://doi.org/10.1111/1348-0421.12145
http://www.ncbi.nlm.nih.gov/pubmed/25816135
https://www.ncbi.nlm.nih.gov/pmc/PMC4376740
https://doi.org/10.1371/journal.pone.0123010
http://www.ncbi.nlm.nih.gov/pubmed/29025886
https://doi.org/10.1183/13993003.02434-2016
http://www.ncbi.nlm.nih.gov/pubmed/29350418
https://www.ncbi.nlm.nih.gov/pmc/PMC5887893
https://doi.org/10.1002/jmv.25032
http://www.ncbi.nlm.nih.gov/pubmed/30365924
https://www.ncbi.nlm.nih.gov/pmc/PMC7138071
https://doi.org/10.1016/j.bjid.2018.09.001
http://www.ncbi.nlm.nih.gov/pubmed/30775887
https://doi.org/10.7754/Clin.Lab.2018.180702
http://www.ncbi.nlm.nih.gov/pubmed/34281739
https://www.ncbi.nlm.nih.gov/pmc/PMC8441470
https://doi.org/10.1016/j.abd.2021.03.006
http://www.ncbi.nlm.nih.gov/pubmed/33952677
https://www.ncbi.nlm.nih.gov/pmc/PMC7610803
https://doi.org/10.1126/scitranslmed.abg7673
https://doi.org/10.1002/(sici)1096-9071(199602)48:2%3C151::Aid-jmv6%3E3.0.Co;2-8
https://doi.org/10.1002/(sici)1096-9071(199602)48:2%3C151::Aid-jmv6%3E3.0.Co;2-8
http://www.ncbi.nlm.nih.gov/pubmed/27180947
https://www.ncbi.nlm.nih.gov/pmc/PMC5096497
https://doi.org/10.4274/jcrpe.2563
http://www.ncbi.nlm.nih.gov/pubmed/27180947
https://www.ncbi.nlm.nih.gov/pmc/PMC5096497
https://doi.org/10.4274/jcrpe.2563
http://www.ncbi.nlm.nih.gov/pubmed/26454413
https://doi.org/10.1016/j.imbio.2015.09.009
http://www.ncbi.nlm.nih.gov/pubmed/31456038
https://doi.org/10.1007/s00405-019-05608-0
http://www.ncbi.nlm.nih.gov/pubmed/27722041
https://www.ncbi.nlm.nih.gov/pmc/PMC5030207
https://doi.org/10.1186/s40064-016-3237-7
http://www.ncbi.nlm.nih.gov/pubmed/28301570
https://www.ncbi.nlm.nih.gov/pmc/PMC5354294
https://doi.org/10.1371/journal.pone.0173504
http://www.ncbi.nlm.nih.gov/pubmed/27149483
https://www.ncbi.nlm.nih.gov/pmc/PMC4863800
https://doi.org/10.1097/MD.0000000000003577
https://doi.org/10.1158/1538-7445.Am2017-2698
https://doi.org/10.1158/1538-7445.Am2017-2698
http://www.ncbi.nlm.nih.gov/pubmed/28319417
https://doi.org/10.1080/00365513.2017.1303843
http://www.ncbi.nlm.nih.gov/pubmed/29584788
https://www.ncbi.nlm.nih.gov/pmc/PMC5870983
https://doi.org/10.1371/journal.pone.0194883
http://www.ncbi.nlm.nih.gov/pubmed/30192848
https://www.ncbi.nlm.nih.gov/pmc/PMC6128554
https://doi.org/10.1371/journal.pone.0203521
http://www.ncbi.nlm.nih.gov/pubmed/27893686
https://www.ncbi.nlm.nih.gov/pmc/PMC5134879
https://doi.org/10.1097/MD.0000000000005432

