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ABSTRACT

The understanding of the causes and risk factors of respiratory diseases can go to the early treatments and prevention of the complications that are so prevalent
in these pathologies. There are a variety of types of respiratory virus that are capable of respiratory disease begin. Rhinovirus, influenza, respiratory syncytial
virus (RSV), adenovirus and coronavirus are capable of beginning of a common influenza to pneumonia, bronchitis and asthma. One of the important
questions in the actual days is to relation the respiratory viral infection with the bronchial hyperresponsiveness? The mechanisms that cause sibilance, the
relation between autonomic nervous system and viral infection, the association virus and respiratory diseases and the treatment there is in nowadays are

relevant matters. In this work it was pretend to explore explanations about these themes in the scientific literature.
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Introduction

The relation of viral infections and respiratory diseases is a theme of
great controversy. There are many interest areas, as epidemiologic
data, infections clinic characteristics, physio pathological means,
the first bronchospasm episode, exacerbations and respiratory
difficulties persistence. Many respiratory diseases affected some
individuals with complications as a short time as long time [1].
The understanding of the causes and risk factors of these diseases
can go to the early treatments and prevention of the complications
that are so prevalent in these pathologies. Some information more
recently compare the viral infection, manly by the respiratory virus
in the first months of life, with atopy and allergy [2, 3].

Respiratory Virus

There are a variety of types of respiratory virus that are capable
of respiratory disease begin. Rhinovirus, influenza, respiratory
syncytial virus (RSV), adenovirus and coronavirus are capable
of beginning of a common influenza to pneumonia, bronchitis
and asthma [4]. Recent works evidenced that the human
metapneumovirus and the bocavirus are also capable of produce
sibilance [5].

In majority, the respiratory infections in infancy are consequence
of the infection by RSV [6], that causes approximately 50%
of the bronchospasm and 80% of the cases of bronchiolitis.
Approximately 70% of the children are infected by RSV in the
first life year and almost all of them until the 3 years old.

On the children have more age, the rhinovirus is capable of provoke
60% of the acute respiratory infections [7].The influenza virus
occurs in the epidemies and the compromise grade has a relation
to the type of viral injury and to the host resistance.

The clinic could vary of a simple respiratory tract superior
infection to a serious pulmonary disease, with high mortality
risk [8].The parainfluenza virus affect any age group and it is
particularly associated to the croup (laryngotracheobronchitis)
in small child [9, 10].The adenovirus cause, common colds, but
could be associated the pneumonia The coronavirus causes about
of 15% of common colds and rarely are associated to pulmonary
manifestations [12].

Sibilance and Viral Infection Association

The respiratory virus is capable of produce exacerbations of the
asthma, manly the rhinovirus [13]. It is evident that in the cold
months of the year, when the viral infections are more frequency,
occur a great number of sibilancy boards. It is also in this period
that it was observed high rate of hospital care and admissions,
especially of children. One of the important questions in the
actual days is to relation the respiratory viral infection with
the bronchial hyperresponsiveness [14], this is, the virus that
produce bronchospasm in a child with pre-existing bronchial
hyperresponsiveness or are capable to produce hyperresponsiveness
by direct lesion in the bronchial epithelium?

One of the hypotheses more interesting was proposed by Holgate:
The virus is capable of assault and destroy the bronchial epithelium,
with cytokines release identified by epithelium injured cells [15].
Other irrelevant data of these study are the capacity of the virus
of by attract cells as eosinophils and lymphocytes, the capacity of
to produce specific IgE, to favour the liberation of histamine and
mastocytes leukotrienes and to provoke the bradykinin release
[15, 16].

In the last two decades, various investigators searched to correlate
respiratory infection and sibilance. The conclusions were that viral
respiratory infections, but not the bacterial, developed asthma [17-
20]. MclIntosh evaluated of prospective form 32 children between
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1 and 5 years old, searching to determine if the exacerbations
of asthma had relation with the viral respiratory infection [21].
During the 2 years were confirmed 102 viral respiratory infections
and 139 sibilance episodes. Fifty-eight episodes (42%) had direct
relation with viral respiratory infection, and the prevalent virus
was the RSV.

Martinez, studying child since infant until 7/8 years-old and after
13 years, observed that the majority of the episodes of sibilance
that occur during these years had relation with viral respiratory
infection [22]. Four phenotypes were settled down: those who
sibilance temporally (transitory sibilance), those who persisted
with asthma (persistence sibilance), other with later begin asthma
and finally those who not presented any sibilance episode until
that day. In an early work, Martinez had published that the infant
that sibilate with viral respiratory infection presented respiratory
functional test alterations before of the first sibilance episode [23].
This happens mainly in boys. More recently, tried a relationship
between this functional alterations with mother smoke.

In a study of 11 years in pediatric patients in the North Caroline,
6165 patients with inferior tract respiratory infection were
evaluated and 1851 (30%) presented bronchospasm. The majority
of the cases happened in child with less than 2 years-old [24,
25]. Some works evident factors that confirm the appearance of
sibilance during respiratory viral infection: Children with less than
5 years, familiar history of atopy, macrobian agents like as RSV,
parainfluenza, rhinovirus, influenza and Mycoplasma pneumoniae,
symptoms coexistence as rhinorrhea, general malaise and increase
of mucus secretion, occurrence in boys, pre-existence bronchial
hyperactivity [26].

Mechanisms of Viral Cause Sibilance

The actual knowledge about the viral injuries’ repercussion to
the superior respiratory tract is based in experimental infections
by rhinovirus in human beings and in animal models [27]. The
respiratory viruses can infect as well as the respiratory inferior
or superior tract. After the bronchiolitis by respiratory syncytial
virus, the viral antigen can be detected in the bronchial mucous
[28]. The rhinovirus (RV), particularly the RV 16, can be detected
in the bronchial mucous by hybridization in situ in biopsies after
the experimental infection.

The relevant data of these experiments show that the infected and
lesioned epithelial cells secreted cytokines and chemokines (IL-1, IL-
6,1L-11, GM-CSF, IL-8, RANTES e MIP1a) and other substances
pro-inflammatory, as IFN-a, IFN-y e TNF-a, that keeps the cells
recruitment (eosinophils, T-Cells, macrophages, neutrophils) to the
infection local [29]. The viruses are capable also of increase the
expression of adhesion molecules or MHC class 1 [30].

The epithelial lesion during the viral infection leads to the exposition
of sensorial nerve terminals with release of neurotransmitters that
have the fundamental goal in the inflammatory process, such as
the P-substance (PS) and neurokinin (NKA, NKB) [31-33].In
consequence of participation of these mechanisms described,
can be observed yet a major liberation of mastocytes mediators,
mainly of histamines and leukotrienes (LKT4), increase the
mucous secretion, bronchial mucosa edema and, as a result,
major obstruction of airways [34]. The diminished of the nitric
oxide production, sometimes detected during the viral infections
of the inferior respiratory tract, can be other aggravating of the
clinic board. This diminish can permit the prolongation of the
viral replication, possibly causing more serious viral cause of
sibilance [35].

Autonomic Nervous System and Viral Infection

The viruses are capable of provoke beta-adrenergic block, but it
seems not be an important event. The principal abnormality would
be the intense parasympathetic predominance, perhaps due of
the receptor M2-Muscarinic destruction or disfunction [36, 37].
Some virus destroys the receptors calico acid resides and, thus
take along to this alteration. Another relevant data is consequence
of the action of neurotransmitters not adrenergic no cholinergic
as the substance P, strong inflammatory mediator.

Association Virus and Respiratory Diseases

The RSV is capable of provoke allergic sensibilization? Some
authors relate the viral aggression, the tissue lesion and the inhalers
antigen penetration with the change of TH, para-TH, with the
specific IgE antibody production [38-40]. Various works and
studies come trying show the association between respiratory viral
infection and asthma development. One of the first works, just
cited previously, was published by Fernando Martinez (Tucson
Children’s Respiratory Study) [41]. Other study, as the SIDRIA,
ALSPAC and PLAMA, published after, also related the asthma
persistence in those with sibilance on the first years of life,
associated to respiratory viral infection and asthma in the parents,
high levels of IgE by occasion of the sibilance aspects [42].

Treatment

There is much controversies yet about how would be the ideal
treatment for the bronchospasm during the respiratory viral
infections. Looks consensus the utilization of bronchodilators
as the B2 agonists of short action, and the association to the
Ipratropium Bromide in nebulization [43]. Based in the actual
concepts of that the inflammatory process it is the event more
important, it could not leave to valorisation the indication of the
inhaled corticoid as inter crisis therapy by a period not inferior the
3 months [44]. Some works show that the cellular infiltrate, due
of the action of cytokines, diminished, as well as the bronchial
hyperresponsiveness [45-47]. Worth resalt that it is not indicate
the association of 2 agonist of long action to inhaled corticoid
in children with less than 4 years.

Acknowledgments
The author thanks to Biosciences Department of UFRN for the
support to this work.

References

1. D’Amato M, Molino A, Calabrese G, Cecchi L, Annesi-
Maesano I, et al. (2018) The impacto f cold on the respiratory
tract and its consequences to respiratory health. Clin Transl
Allergy, 8: 20-28.

2. Varrichio A, La Mantia I, Brunese FP, Ciprandi G (2020)
Inflammation, infection, and allergy of upper airways: new
insights from national and real-world studies. Italin J Pediat,
46: 18-28.

3. Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Pescott
HC (2020) Pathophysiology, transmission, diagnosis, and
treatment of Coronavirus disease 2019 (COVID-19) A review.
JAMA 324: 782-793.

4. Guibas GV, Tsolia M, Chistodoulou I, Stripeli F, Sakkou Z
et al. (2018) Distinction between rhinovirus-induce acute
asthma and asthma-augmented influenza infection. Clin Exp
Allergy 48: 536-543.

5. Zhou JY, Peng Y, Peng XY, Gao HC, Sun YP et al. (
2018) Human bocavirus and human metapneumovirus in
hospitalized children with lower respiratory tract illness in
Changsha, China. Influenza Other Respir Viruses, 12: 279-
296.

J Immuno Res & Reports, 2022

Volume 2(1): 2-4



Citation: Sebastiao David Santos-Filho (2022) Respiratory Infections by Virus: A Review Properties. Journal of Inmunology Research & Reports.
SRC/JIRR-110. DOI: doi.org/10.47363/JIRR/2022(2)110

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lowensteyn YN, Mazur NI, Nair H, Willemsen JE, van Thief
G, et al (2021) Describing global pediatric RSV disease
at intensive care units in GAVI-eligible countries using
molecular point-of-care diagnostics: the RSV GOLD-III
study protocol. BMC Infect Dis 21: 857.

LeungNHL (2021) Transmissibility and transmission of
respiratory viruses. Nat Rev Microbiol. 19: 528-545.
Matthay MA, Zemans RL, Zimmerman GA (2019) Acute
respiratory distress syndrome. Nat Rev Dis Primers, 5: 18.
Linster M, Do LAH, Minh NNQ, Chen 'Y, Zhe Z, et al. (2018)
Clinical and molecular epidemiology of human parainfluenza
viruses 1-4 in children from Viet Nam. Sci Rep, 8: 6833.
Howard LM, Rankin DA, Spieker AJ (2021) Clinical features
of parainfluenza infections among young children hospitalized
for acute respiratory illness in Amman, Jordan. BMC Infect
Dis, 21: 323.

Swaminathan AC, Carney JM, Tailor TD, Palmer SM (2020)
Overview and challenges of bronchiolar disorders. Ann Am
Thorac Soc 17: 253-263.

Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott
HC (2019) Pathophysiology, transmission, diagnosis and
treatment of Coronavirus disease 2019 (COVID-19): A
review. JAMA 324: 782-793.

Veerati PC, Troy NM, Reid AT, Li NF, Nichol KS, et al. (2020)
Airway epithelial cell immunity is delayed during rhinovirus
infection in asthma and COPD. Front Immunol, 11: 974.
Koefoed HIL, Zwitserloot AM, Vonk JM, Koppelman GH.
Asthma (2021) bronchial hyperresponsiveness, allergy and
lung function development until early adulthood: A systematic
literature review. Pediatr Allergy Immunol, 32:1238-1254.
Holgate ST (1996) the immunopharmacology of mild asthma.
J Allergy Clin Immunol 98: s7-s16.

Bjorkander S, Du L, Zuo F, Ekstrom, Wang Y, et al.(2021)
SARS-CoV-2 specific B- and T-cell immunity in a population-
based study of young Swedish adults. J Allergy Clin Immunol,
S0091-67499. (2101626-2.

Beigelman A, Bacharier LB (2016) early life respiratory
infections and asthma development: role in disease
pathogenesis and potential targets for disease prevention.
Curr Opin Allergy Clin Immunol, 16: 172-178.

Beigelman A, Rosas-Salazar C (2018) Hartert TV. Childhood
asthma: is it all about bacteria and not about viruses? A pro/
con debate. J Allergy Clin Immunol Pract. 6: 719-725.
Hanada S, Pirzadeh M, Carver KY, Deng JC (2018)
Respiratory viral infection-induced microbiome alterations
and secondary bacterial pneumonia. Front Immunol, 9: 2640.
Mendes NF, Jara CP, Mansour E (2021) Asthma and
COVID-19: a systematic review. Allergy Asthma Clin
Immunol, 17: 5-17.

Mclntosh K, Ellis EF, Hoffman LS, Lybass TG, Eller JJ.et
al. (1974) The association of viral and bacterial respiratory
infections with exacerbations of wheezing in young asthmatic
children. J Pediatr, 82: 578-590.

Martinez FD (1995). Viral infections and the development of
asthma. Am J Respir Crit Care Med, 151: 1644-1647.
Martinez FD, Wright AL, Taussig LM, Holberg CJ, Halonen
M, et al. (1995) Asthma and wheezing in the first six years
of life. The group health medical associates. N Engl ] Med,
332: 133-138.

Henderson FW, Clyde Jr WA, Collier AM, Denny FW, Senior
RJ, etal. (1979) Conley 3rd WG, Christian RM. The etiologic
and epidemiologic spectrum of bronchiolitis in pediatric
practice. J Pediatr, 95: 183-190.

Dominguez SR, Robinson CC, Holmes KV (2009). Detection
of four human coronaviruses in respiratory infections in

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

children: a one-year study in Colorado. J Med Virol, 81:
1597-1604.

Baraldo S, Contoli M, Bazzan E, Turato G, Padovani A, et al.
(2012) Deficient antiviral immune responses in childhood:
distinct roles of atopy and asthma. J Allergy Clin Immunol,
130: 1307-1314.

Jacobs SE, Lamson DM, St George K, Walsh TJ (2013).
Human rhinoviruses. Clin Microbiol Rev 26: 135-162.
Carvajal JJ, Avellaneda AM, Salazar-Ardiles C, Maya JE,
Kalergis AM, et al. (2019). Host components contributing
to respiratory syncytial virus pathogenesis. Front Immunol,
10: 2152.

Costela-Ruiz V], Illescas-Montes R, Puerta-Puerta JM, Ruiz
C, Melguizo-Rodrigues L (2020). SARS-CoV-2 infection:
The role of cytokines in COVID-19 disease. Cytokine Growth
Factor Rev, 54: 62-75.

Lauro R, Irrera N, Eid AH, Bitto A (2021) Could antigen
presenting cells represent a protective element during SARS-
CoV-2 infection in children? Pathogens 10: 476.

Fann'Y, Kim DH, Gwak YS, Ahn D, Ryu Y, et al. (2021) The
role of substance P in acupuncture signal transduction and
effects. Brain Behav Immun, 91; 683-694

Jakob MO, Kofoed-Branzk M, Deshpande D, Murugan
S, Klose CSN (2021) An integrated view on neuronal
subsets in the peripheral nervous system and their role in
immunoregulation. Front Immunol, 12: 679055.

Xu X, Cai X, Liu X (2021).Possible involvement of
neuropeptide and neurotransmitter receptors in adenomyosis.
Reprod Biol Endocrinol. 19: 25.

Komi DEA, Bjermer L (2019) Mast cell-mediated
orchestration of the immune responses in human allergic
asthma: Current insights. Clin Rev Allergy Immunol. 56:
234-247.

Akerstrom S, Gunalan V, Keng CT, Tan YJ, Mirazimi A
(2009). Dual effect of nitric oxide on SARS-CoV replication:
viral RNA production and palmitolylation on the S protein
are affected. Virology, 395: 1-9.

Waxenbaum JA, Reddy V, Varacallo M (2021). Anatomy,
autonomic nervous system. In: StatPearls. Treasure Island:
Stat Pearls Publishing, Available from: https://www.ncbi.nlm.
nih.gov/books/NBK 539845

de Assis GMP, Donato MF, Milagre MM, Béla SR, Ricci MF,
et al. (2021) Participation of central muscarinic receptors
on the nervous form of chagas disease in mice infected via
intracerebroventricular with Colombian Trypanosoma cruzi
strain. Pathogens, 10: 121.

Schryver ED, Devuyst L, Derycke L, Dullaers M, Van Zele
T, et al. (2015) Local immunoglobulin E in the nasal mucosa:
clinical implications. Allergy Asthma Immunol Res 7: 321-
331.

Varatharajalu R, Parandaman V, Ndao M, Andersen JF, Neva
FA (2011). Strongyloides stercoralis excretory/secretory
protein strongylastacin specifically recognized by IgE
antibodies in infected human sera. Microbiol Immunol, 55:
115-122.

Ansotegui 1J, Mellioli G, Canonica GW, Caraballo L, Villa
E, et al. (2020) IgE allergy diagnostics and other relevant
tests in allergy, a World Allergy Organization position paper.
World Allergy Organ J, 13: 100080.

Taussig LM, Wright AL, Holberg CJ, Halonen M, Morgan
W1, et al. (2003) Tucson children’s respiratory study: 1980
to present. J Allergy Clin Immunol,. 111: 661-675.

Rossi GA, Pohunek P, Feleszko W, Ballarini S, Colin AA
(2020) viral infections and wheezing-asthma inception in
childhood: is there a role for immunomodulation by oral

J Immuno Res & Reports, 2022

Volume 2(1): 3-4



Citation: Sebastiao David Santos-Filho (2022) Respiratory Infections by Virus: A Review Properties. Journal of Inmunology Research & Reports.
SRC/JIRR-110. DOI: doi.org/10.47363/JIRR/2022(2)110

43.

44.

bacterial lysates? Clin Transl Allergy 10: 17.

Kopsaftis ZA, Sulaiman NS, Mountain OD, Carson-Chahhoud
KV, Phillips PA, et al. (2018) Short-acting bronchodilators for
the management of acute exacerbations of chronic obstructive
pulmonary disease in the hospital setting: systematic review.
Syst Rev, 7: 213.

Bareille P, Tomkins S, Imber V, (2020). A randomized, double-
blind, placebo-controlled, parallel-group study of once-daily
inhaled fluticasone furoate on the hypothalamic-pituitary-
adrenocortical axis of children with asthma. Allergy Asthma
Clin Immunol, 16: 11.

45.

46.

47.

Vatrella A, Fabozzi I, Calabrese C, Maselli R, Pelaia G (2014)
Dupilumab: a novel treatment for asthma. J Asthma Allergy,
7: 123-130.

Strzelak A, Ratajczak A, Adamiec A, Feleszko W. Tobacco
(2018). Smoke induces and alters immune responses in the
lung triggering inflammation, allergy, asthma and other lung
diseases: A mechanistic review. Int J Environ Res Public
Health. 15: 1033.

Dinarello CA (2018). Overview of the IL-1 family in innate
inflammation and acquired immunity. Immunol Rev, 281:
8-27.

Copyright: ©2022 Sebastiao David Santos-Filho. This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

J Immuno Res & Reports, 2022

Volume 2(1): 4-4



