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Summary. The prevalence of allergic diseases is increasing in Lithuania as in the world. The
prevalence of allergic sensitization is often higher than 50% of the population. The “hygiene
hypothesis™ proposed that reduced immune-stimulation by infections may have resulted in the
more widespread clinical expression of atopic disease. However, it alone does not provide an
adequate explanation for the observed increase of allergic diseases. Human rhinovirus infections
are the major infections with a worldwide distribution. Viral infections of the respiratory tract
are the most common triggers of acute asthma exacerbations. These exacerbations are poorly
responsive to current asthma therapies and new approaches to therapy are needed.

The aim of this review is to present the current knowledge and clinical implications of human
rhinovirus infection in allergy and asthma development and needs for further research.

Recent evidence has shown that the immune responses to human rhinoviruses differ between
asthmatic and nonasthmatic subjects. Novel insights into the mechanisms of virus-induced asthma
exacerbations support the possibility that viral infections may be involved in the epithelial cells
damage, inflammation, and airway hyperresponsiveness as well as in profibrotic response and
induction of airway remodeling. The data of original investigations support the concept that the
immune stimulation by rhinovirus infections contributes to the development of asthma, when an
atopic host is infected with human rhinoviruses. Early rhinoviral wheezing is the predictor of
subsequent asthma development in high-risk children. Synergistic effect of allergic sensitization,
allergen exposure, and viral infection was suggested in the increased risk of hospitalization for
asthma in both children and adults. Timing of allergen exposure may be important in a synergistic
outcome. The increased susceptibility to rhinovirus infections was identified in atopic asthma.
This review also presents the current options on the treatment and prevention of virus-induced
asthma.

Further studies are needed in order to differentiate between the response to viruses of healthy
and atopic or nonatopic asthmatic children and adults. New research data may lead to novel
strategies in treatment and prevention of asthma exacerbations as well as prevention of asthma
induction.

839

Introduction

The prevalence of allergic and autoimmune di-
seases is increasing in the world. IgE sensitization
against allergens showed a steep increase of up to 50%
in the population together with an increase in clinical
allergic disease of up to 30% in some communities,
particularly during the past three decades (1). Asthma
and allergies have become increasingly prevalent over
the last few decades across the WHO European region,
with an average of more than 10% of children suf-

fering from asthmatic symptoms. The epidemiologic
research on asthma and allergic diseases such as the
International Study on Asthma and Allergies in Child-
hood (ISAAC) has demonstrated that prevalence of
asthma and allergic rhinoconjunctivitis is increasing
through the world and in Lithuania, which is a parti-
cipant of this study (2). Children and adolescents whe-
eze is 5-fold more frequent (10.1%) than asthma diag-
nosis (2.2%) in Lithuania and in other countries of
European Union-25 according to the prevalence data
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from the ISAAC study. The reasons of this are still
unknown. The pathogenesis of the “allergic ma-
rathon,” the progression of the disease throughout
childhood into adulthood is only partly understood.
The International Pediatric Allergy and Asthma Con-
sortium (iPAC) is one of the recent initiatives that have
to be taken to address the allergic epidemic (3). Aller-
gic diseases are mostly comorbid, inflammatory multi-
factorial diseases induced by gene-environment inter-
actions.

The purpose of this review is to summarize the
recent changes in our understanding of the epide-
miology, clinical significance of human rhinovirus
(HRV) infection and the role in the pathogenesis of
allergy and asthma that have occurred as a result of
the improved diagnostic sensitivity provided by the
polymerase chain reaction (PCR) assays.

The “hygiene hypothesis” for the increase

in prevalence of allergic diseases

One of the major hypotheses, which may operate
in an increasing prevalence of allergic and autoim-
mune diseases, is the so-called “hygiene hypothesis”
(4). According to this theory, a lot of hygiene and a
lack of contacts with infections contribute to the de-
velopment of allergies. To fully investigate the “hy-
giene hypothesis,” the investigators need the under-
standing how host immune responses to infections can
influence the developing immune system. Repeated
mild infections in early life may have a protective role
in the development of asthma or atopy by driving the
immune system toward Th1 responses (5). Studies of
infection exposure in early life would also consider
whether allergen exposure preceded, was concomitant,
or followed such infection. A recent study in two UK
birth cohorts found that none of the clinically apparent
infections considered appear to have an important role
in allergy prevention, and none of 30 infectious ill-
nesses investigated had strong or consistent asso-
ciations with hay fever (6). Epidemiological studies
provide no consistent support for either a beneficial
or adverse effect of vaccination/immunization on ato-
pic tendency (4). It has been suggested that there is
no evidence for an increased risk of allergic diseases
associated with childhood vaccinations. The “hygiene
hypothesis” alone cannot explain the increasing preva-
lence of allergic diseases. The prevalence of asthma
is increasing among children who live in very poor
housing (7, 8). A lot of questions remain unresolved,
regarding the nature and difference of protective and
triggering infections, the mechanisms of protection
and the spectrum of diseases (1, 2, 9, 10).

The epidemiology of human

rhinovirus infections

HRVs are the major cause of the common cold,
one of the most frequent infectious diseases in humans,
and also one of the commonest triggers of acute asth-
ma exacerbations (11, 12). HRVs were first isolated
from individuals with common colds by Pelon et al.
and Price in 1956. In 50 years since that discovery,
more than 100 serotypes of HRVs have been desc-
ribed, the crystallographic structure of the outer shell
has been solved, and the genome has been sequenced
(13, 14). Children with recurrent respiratory infections
(RRIs) are not affected by severe disorders of the
immune system. RRIs represent essentially the con-
sequence of an increased exposure to infectious agents
during the first years of life, when immune functions
are still largely immature (15). The epidemiology of
HRYV infections was initially described several decades
ago in a series of studies that relied on cell culture
isolation for detection of virus. These studies not only
defined the fall and spring as the seasonal peaks of
HRYV infection but also revealed a substantial inci-
dence of infection in the summer and winter months
(16). Loens et al. (17) demonstrated that nucleic acid
sequence-based amplification (NASBA) was equal to
that in tissue culture (on RV-15). The widespread use
of PCR for detection of rhinovirus has revealed a
surprisingly high incidence of asymptomatic infection.
Several studies have found that 12-22% of samples
from asymptomatic individuals were positive for
HRVs (14, 18). These observations in the natural sett-
ing are consistent with observations in the experi-
mental challenge model of infection in which 20-30%
of infected volunteers were asymptomatic. Viral RNA
is reported to be detectable in nasal secretions for
2-3 weeks prior to illness and for 4-5 weeks after
infection (14). Overall, a virus infection was detected
by real-time PCR in about 80% of reported illnesses
with lower respiratory manifestations (cough, wheez-
ing, shortness of breath) or falls in peak expiratory
flow rates, including the exacerbations in asthma-
tics (50-79%) and wheezing in hospitalized children
(45-65%) (19, 20). A study of 179 asthmatic children
with exacerbations hospitalized during two winter and
two spring/summer seasons detected HRV RNA in
nasopharyngeal aspirates in 79%, a significantly
greater proportion than the observed frequencies of
17% in 29 asymptomatic asthmatic children and 52%
in 50 nonasthmatic ambulatory children with upper
respiratory tract illness (21). Malmstrom et al. eva-
luated the presence of HRV in the lower respiratory
tract by obtaining bronchial biopsies from infants with
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recurrent asthma-like respiratory symptoms and
detected HRV in 45% of specimens. Abnormal lung
function was found in 86% of HRV-positive infants
and in 58% of HRV-negative infants (22). Innovative
methods now in development make it interesting to
pursue new therapies to “catch” this elusive and per-
fectly adapted pathogen (13).

Variations in pathogenicity among human

rhinoviruses

HRVs are members of the Picornaviridae. A total
of 102 serotypes of HRVs have been identified. There
are two groups of HRVs depending from the receptor
utilization. More than 90% belong to the major group
family. HRVs are nonenveloped viruses with an ico-
sahedral capsid enclosing a single-stranded, positive-
sense RNA genome (12).

The observation of a new rhinovirus genotype in
the context of an unusual clinical syndrome raises the
possibility that biologic variation in the virus may be
associated with variation in clinical manifestations
(23). This possibility is also suggested by a recent
study (24) that characterized the epidemiology and
clinical manifestations of a newly described HRV.
Picornavirus was detected by PCR in 346 (41%) of
1244 specimens from nasopharyngeal aspirates col-
lected from patients with acute respiratory infections
in this study. Seventeen patients were infected with a
novel rhinovirus designated HRV-QPM, and 11 (65%)
of these 17 patients, including five infants with
bronchiolitis, had lower respiratory tract symptoms
(24). Kistler et al. (25), using a new microarray-based
technology, detected HRVs in 37 (45%) of 82 speci-
mens from adults with acute respiratory illness. Five
of the isolates represented a distinct genetic subgroup
of HRVs, although in this study, the clinical mani-
festations of the infections caused by the new subgroup
were indistinguishable from those caused by other
virus genotypes. The ability of these new techniques
to distinguish amongst different HRV strains provides
an opportunity to evaluate the association between
genetic changes in the virus and clinical manifestations
of illness (14).

Clinical evidence for the association of human
rhinoviruses, allergy, and asthma exacerbation
Viral infections are important causes of wheez-
ing among children with a confirmed history of asth-
ma. Viral infections were identified as the cause in
60—-85% of acute exacerbations of wheezing and
asthma exacerbations in both children and adults (14,
26-28). HRVs are responsible for about two-thirds of
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these infections (29). Allergen-induced events are less
frequent, but much less is known about the mecha-
nisms of virus-induced asthma exacerbations (30, 31).
Both a fall peak of asthma exacerbation and the fall
increase in the incidence of HRV infection have been
reported in association with the beginning of the
school year (29). The timing of the asthma peak may
be due to a convergence of HRV infection spread
among school children and seasonal allergen exposure.
Timing of birth in relationship to winter virus season
confers a differential and definable risk of developing
early childhood asthma, establishing winter virus sea-
sonality as a causal factor in asthma development.
Delay of initial exposure or prevention of winter viral
infection during early infancy could prevent asthma
(32). The strong association of HRV infection with
asthma exacerbation suggests that prevention or treat-
ment of the HRV infections may be an effective app-
roach for the prevention of asthma exacerbations. Alt-
hough attractive, this hypothesis remains to be proven
(14).

Importance of human rhinovirus infections

in childhood recurrent wheeze and asthma

induction

Associations between viral illnesses in early in-
fancy and subsequent airway dysfunction and asthma
have long been made. Infection with certain viruses,
such as respiratory syncytial virus (RSV), has been
shown to be an important risk factor for the subsequent
development of asthma (4, 28). Other viral infections,
especially HRV illnesses, also have been associated
with recurrent wheezing illnesses and asthma; further-
more, the HRV-induced wheezing in infancy may be
the first sign of childhood asthma (28, 33), and alterna-
tively severe viral infections in early life may represent
a marker of susceptible individuals (5). Early HRV
wheezing illnesses are the most robust predictor of
subsequent asthma development in high-risk children
(34). Our previous studies also demonstrated that re-
current viral lower respiratory tract infections (LRTIs)
in early age may predict the subsequent development
of asthma, especially in atopic children (35). Hyvari-
nen et al. showed that the increased risk of asthma
persists until the teenage years after hospitalization
for wheezing in infancy. The risk was about 5-fold
after respiratory syncytial virus-induced wheezing and
more than 10-fold after rhinovirus-induced wheezing
(36). Early childhood respiratory infections do not
protect against asthma and atopic disease, as it was
shown in 10-year follow-up of the Oslo birth cohort
(37). The development of asthma may be a function
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of the “asthmagenic” pathogenicity of the strains of
HRYV causing asthma in infancy and of the efficacy of
antiviral immune function at the time of infection. The
protective effects of feeding a probiotic on the deve-
lopment of allergic disease might be due to enhance-
ment of Thl-dependent mechanisms of antiviral
defense, rather than a direct effect on mechanisms of
allergic sensitization (38). By clarifying the roles of
both host- (genetic) and virus- (environment) specific
factors that contribute to the frequency and severity
of viral LRTI, it may be possible to determine if severe
LRTIs cause asthma, or if asthma susceptibility pre-
disposes patients to severe LRTI in response to viral
infection. Characterizing these relationships offers the
potential of identifying at-risk hosts in whom prevent-
ing or delaying infection could alter the phenotypic
expression of asthma (39, 40). Several lines of eviden-
ce indicate that most people diagnosed with asthma
in the first two decades of life had recurrent episodes
of wheezing in early childhood, suggesting that the
disease process might have started years before diag-
nosis (41).

New insights into key pathogenic mechanisms

of human rhinovirus infections in asthma

A lot of inflammatory factors could be released
by HRV-infected airway epithelial cells. These media-
tors may induce the proliferation, chemotaxis, or acti-
vation of inflammatory cells (13, 42, 43). Wark et al.
showed that bronchial epithelial cells of asthmatic
subjects have an impaired apoptotic response to HRV
infections and increased viral replication (44). This
is caused by impairment of virus-induced type-I inter-
feron (IFN) expression. IFN may have an important
role in recovery from HRV infections and in the
prevention of virus-induced asthmatic exacerbations
(31, 44). With the aim to identify a biomarker or bio-
markers for acute virus-induced asthma, Wark et al.
assessed the inflammatory mediators released from
bronchial epithelial cells after infection with RV16.
IFN-gamma-induced protein 10 (IP-10) serum level
was increased, and IP-10 release was specific to acute
virus-induced asthma and may be a predictor of viral
trigger (45). Further studies are required to investigate
the mechanisms of deficient IFN production in asthma
and viral infection (46). Synthesis of cysteinyl-leukot-
rienes (cysLT) is increased in patients with asthma
and viral wheeze (47).

Neutralizing antibodies to HRV infection in serum
and secretions of patients is the most important for
the antiviral mechanism of our adaptive immune sys-
tem (27). Among infected volunteers, the detectable
level of serum antibodies was observed between 1 and

2 weeks after inoculation. In initially antibody-free
patients, serum antibodies could be detected only after
3 weeks. The highest levels of specific antibodies were
determined after 5 weeks and persisted for at least
1 year (12). However, it is not clear whether B-cell
responses to HRV infection are modified in patients
suffering from asthma (31). It has been previously
suggested that the degree of antibody-mediated
protection from HRV infection is suboptimal in atopic
subjects (27). The degree of the severity of asthma
exacerbations was higher in children with high IgE
levels. Differently to the specific antibody response,
T cells showed the serotype cross-reactivity (12)

HRVs as the major trigger of acute asthma exa-
cerbations are able to infect bronchial epithelium and
induce production of proinflammatory, but also angio-
genic and profibrotic mediators (48).

Induction of cellular IL-10 by viruses that target
macrophages leads to suppression of the inflammatory
response. IL-10 might be the “missing link™ to explain
the relationship between a viral respiratory infection
and the provocation of an asthma exacerbation. As it
was shown in the recent study by Grissell et al., IL-10
may be pointed as an indicator of HRV-induced asth-
ma, both in children and adults (49).

Kirchberger et al. (12) hypothesize that the human
and HRYV relationship could be beneficial for humans
due to viruses as a “ training partner.” In persons with
atopy, these “training sessions” may induce bronchial
asthma. The presence of allergic inflammation seems
to augment virus-induced inflammatory responses
leading, especially after repetitive infections, to pro-
longed inflammation and airway hyperresponsiveness
(AHR) and possibly to a more persistent asthma phe-

notype (5).

Increased susceptibility to human rhinovirus

infections in atopic asthma

In some studies, novel mechanisms were identified
due to increased susceptibility by showing that atopic
adults with asthma have defective innate immune
responses to HRV infection in vitro, which are related
to markers of exacerbation severity in vivo (46).
Respiratory viruses enter and replicate in epithelial
cells lining the upper as well as the lower airways.
Although HRYV in particular was considered in the past
as an upper respiratory pathogen only, studies using
PCR and in situ hybridization have conclusively
shown that HRV can also replicate in the lower air-
ways. HRV serotypes 1b, 2, 7, 9, 14, 16, 41, and 70
were titrated in Ohio-HeLa cell cultures at either 33°C
or 37°C (50). Viral infection induces greater nons-
pecific AHR in patients with respiratory allergy than
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nonallergic controls, as it was shown using bronchial
provocations with allergen after a viral infection (31).
Papadopoulos et al. (31, 51) suggested that the defec-
tive epithelial repair cycle, characteristic of asthma
and strongly correlating with AHR, is amplified by
exposure to Th2 cytokines. The duration of postviral
AHR after a single natural cold is around 7 weeks (5—
11 weeks) in children with intermittent asthma. The
cumulate prolongation of AHR is associated with an
increased rate of cold and asthma episodes in atopic
children. This opinion of Popadopoulos et al. (31)
helps to explain the role of atopy as a risk factor for
asthma persistence. Papadopuolos et al. in other paper
(52) showed that infection of bronchial epithelial cells
with RV1b and RV 16 resulted in the production of a
wide array of mediators that are able to chemoattract
eosinophils, such as eotaxin and eotaxin-2. These
authors hypothesized that eosinophil recruitment after
HRYV infection of bronchial epithelium could represent
a central event in the pathogenesis of virus-induced
asthma exacerbations. The eosinophil infiltrate was
more prolonged in asthmatic patients (6—8 weeks after
infection), despite the fact that eosinophil infiltration
was observed during cold in both asthmatic and non-
asthmatic adults (31).

Synergism: virus infection and allergen

exposure in sensitized asthmatics

Some studies have shown that sensitized allergic
patients suffering from a viral infection have a very
pronounced risk of developing a severe asthma wor-
sening if they were concomitantly exposed to the
relevant allergen. Synergistic effect of allergic sensi-
tization, combined allergen exposure and viral infec-
tion increased almost 20-fold such a risk of hospita-
lization in sensitized children as well as over 8-fold
in adults (31, 53, 54). Exposure of peripheral blood
mononuclear cells (PBMCs) to RV16 and RV1b
showed the suboptimal immune response to HRV in
atopic asthmatic subjects, resulting in reduced viral
clearance, increased viral proliferation, prolonged
viral presence in the airways, and augmented virus-
mediated cell damage, while a profibrotic, remodeling-
associated response is promoted (55). It may be an
important component of the inflammatory cascade that
underlies asthma exacerbations (55) and the induction
of airway remodeling.

Current options on the treatment and

prevention of virus-induced asthma

Viral infections of the respiratory tract, as it was
shown, are the most important triggers of asthma exa-
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cerbations and impact the treatment. Bush (56) con-
cluded that the inhaled steroid therapy is rarely useful.

There are three potential methods of prevention
or control of rhinoviruses: vaccines, antiviral agents
(especially interferon), and interruption of transmis-
sion (57).

No efficacious vaccines yet exist for the prevention
of RSV or HRYV infections in humans. A variety of
novel options for the prevention of virus-induced asth-
ma need to be fully assessed for their efficacy and
applicability (20).

Full protection against repeat infections with the
same HRV serotype is given by serum neutralizing
antibody, but cross-reactive antibody developed
against other serotypes could yield a partial protection
and result in attenuated cold and airway symptoms.
Bardin proposed that vaccine-mediated induction of
cross-reactive antibody might not prevent HRV infec-
tions but might reduce severe asthma symptoms and
exacerbations (27). For example, although more than
100 different papilloma viruses are known to exist, a
strategy using replication-defective particles produced
a vaccine of high efficacy in clinical trials of cervical
cancer (27). Experimental vaccines to certain HRV
serotypes have been generated, but their usefulness is
questionable because of the myriad serotypes and the
uncertainty about mechanisms of immunity (58).
Formalin-inactivated, parenterally administered vacci-
nes induce antibodies in serum, but not in nasal sec-
retions, and are not as useful as those given intrana-
sally (57). A considerable interest exists in the deve-
lopment of vaccines against human RSV. Inactivated
whole-virus vaccines have been ineffective (58).
Monthly administration of RSV immunoglobulin
(RSV Ig) or palivizumab has been approved as prophy-
laxis against human RSV for children aged less than
2 years who have bronchopulmonary dysplasia or
cyanotic heart disease or who were born prematurely.

Prophylactic topical intranasal application of inter-
feron sprays has been effective in the prophylaxis of
HRYV infections, but is also associated with local irri-
tation of the nasal mucosa (57, 58). Studies of the
prevention of HRV infection by administration of anti-
bodies to I[CAM-1 or by the soluble purified receptors
themselves have yielded disappointing results.

The recent study in vitro on the major and minor
HRVs (RV9 and RV1b, respectively) demonstrated
that fluticasone propionate and salmeterol may syner-
gistically inhibit the production of angiogenic and/or
profibrotic factors that are induced after RV infection
of bronchial epithelial cells and are implicated in
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airway remodeling, suggesting that this combination
may represent an important therapeutic option for
virus-induced asthma (11, 31).

Thorough hand washing, environmental deconta-
mination, and protection against autoinoculation by
minimizing finger-to-nose and hand-to-hand spread as
well as by covering coughs and sneezes may help to
reduce the rates of transmission of infection (57, 58).

The effective treatment and prevention of virus-
induced asthma exacerbations recently is of great
interest. The knowledge has increased substantially
in the last few years. The first studies by Bisgaard et
al. (PREVIA Study) (59) and Harmanci et al. (60) as
well as the recent publications demonstrated that
exacerbations of mild intermittent asthma in children
aged 25 years could be successfully treated with leu-
kotriene receptor antagonists (LTRAs) (61, 62). The
recent study by Kearns et al. (63) showed that ad-
ministration of montelukast for 7 days in 1- to 3-
month-old infants with bronchiolitis and asthma-like
symptoms was well tolerated as in pediatric patients
aged between 3 and 24 months. During the annual
peak in asthma exacerbations in September 2005
(September 1 to October 15), Johnston et al. recruited
194 asthmatic children aged 2—14 years to a double-
blind, randomized, placebo-controlled trial of the ad-
dition of montelukast to usual asthma therapy with
inhaled glucocorticoids (ICSs), either as monotherapy
or in combination with long-acting beta-agonists
(LABAs) (64). Children on montelukast experienced
a 53% reduction in days with worse asthma symptoms
as compared with placebo (P<0.02) and a 78% re-
duction in unscheduled physician visits for asthma
(P<0.011). In the 12-month, multicenter, randomized,
double-blind, placebo-controlled trial by Robertson
et al. (SIMS Study), a short course of montelukast for
at least 7 days, introduced at the first signs of an asthma
episode or following each onset of upper respiratory

tract infection in 220 children aged 2—-14 years (80%
were aged 2—5 years), resulted in a reliable reduction
in asthma symptoms, acute health care resource uti-
lization, school and parental work absence in children
with intermittent asthma (65).

The recent PRACTALL consensus report on asth-
ma in childhood recommends strategies that include
phenotype-defining elements (virus-induced asthma,
exercise-induced asthma, allergen-induced asthma,
unresolved asthma) and pharmacological treatment.
Leukotriene receptor antagonists are suggested as
treatment for viral-induced wheeze and to reduce the
frequency of exacerbations in young children aged
2-5 years (indication for asthma treatment in Lithuania
is since 6 months of age) (66). In the recent task force
of the European Respiratory Society, the large overlap
in phenotypes was given, and the fact that patients
can move from one phenotype to another, inhaled cor-
ticosteroids and montelukast may be considered on a
trial basis in almost any preschool child with recurrent
wheeze, but should be discontinued if there is no clear
clinical benefit (67).

Conclusions

The current knowledge of the clinical significance
of human rhinovirus infection in allergy and asthma
development has increased in the last years. The con-
temporary opinion that rhinovirus infections contri-
bute to the induction and development of asthma in
atopic subjects was supported by original investiga-
tions. The combination of viral infection, allergen
exposure, and allergic sensitization may be important
for the synergistic effect and increased risk for asthma
exacerbations and hospitalization. The treatment and
prevention of virus-induced asthma exacerbations re-
cently is of great interest. Future research needs to
have a greater focus on the reduction of asthma exa-
cerbations and health care costs.

Zmogaus rinovirusai, alergija ir astma: klinikinis poziiris
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Vilniaus universiteto Medicinos fakulteto Vaiky ligy klinika, ' Biotechnologijos institutas

RaktaZodZiai: ZzZmogaus rinovirusai, alergija, Svokstimas, virusy sukelta astma, mechanizmai.

Santrauka. Alerginiy ligy paplitimas didéja tiek Lietuvoje, tick visame pasaulyje. Alerginés sensibilizacijos
paplitimas — per 50 proc. populiacijos. ,,Higienos hipotez¢* teigia, kad dél infekcijy poveikio sumazéjusi
imuniné stimuliacija gali turéti jtakos didesniam atopiniy ligy paplitimui. Taciau, remiantis tik Sia hipoteze,
negalima tinkamai paaiskinti akivaizdaus alerginiy ligy paplitimo didéjimo. Zmogaus rinovirusinés infekcijos
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yra dazniausios infekcijos pasaulyje. Kvépavimo taky virusinés infekcijos dazniausiai sukelia astmos
patiméjimus. Kadangi Siems paiiméjimams gydyti vaistai mazai veiksmingi, reikia naujo poziiirio i gydyma.

Sios apzvalgos tikslas — pateikti naujausias Zinias ir jvardinti kliniking Zmogaus rinovirusy reik§me alergijos
ir astmos raidai bei tolesniy tyrimy svarba.

Naujausiy tyrimy duomenys patvirtino, kad imuninis atsakas { Zzmogaus rinovirusus skiriasi tarp sergan-
¢iyjuy astma ir sveiky asmeny. Pagal naujausia pozitiri | virusy sukeltos astmos patiméjimy mechanizmus
rinovirusinés infekcijos pazeidzia epitelio lasteles, skatina uzdegima ir bronchy hiperreaktyvuma, taip pat
profibrotinj atsaka ir kvépavimo taky remodeliacija. Naujausiy tyrimy duomenimis, virusinés infekcijos sukelta
imuniné stimuliacija skatina astmos pasireiskima, kai atopiSkas asmuo infekuojamas Zzmogaus rinovirusais.
Ankstyvasis rinovirusinis §vokstimas yra astmos ,,pranasas‘ vaikams, turintiems didelg astmos rizika. Manoma,
kad dél sinergistinio alerginés sensibilizacijos, alergeny ekspozicijos ir virusinés infekcijos poveikio padidéja
hospitalizacijos poreikis dél astmos tiek vaikams, tiek suaugusiesiems. Alergeny ekspozicijos laikas gali biiti
svarbus sinergistinéms pasekméms. Sergantiesiems atopine astma nustatytas padidéjes imlumas rinovirusinéms
infekcijoms. Sioje literatiiros apzvalgoje pateikiamos ir §iuolaikinés virusy sukeltos astmos gydymo bei
prevencijos pasirinkimo galimybeés.

Siekiant nustatyti atsako { rinovirusa skirtumus tarp sveiky ir serganciy atopine ir neatopine astma vaiky ir
suaugusiyjy, reikalingi tolesni tyrinéjimai. Astmos profilaktikos ir paiméjimy gydymo bei prevencijos nauju
strategijuy kiirima paskatins nauji moksliniy tyrinéjimy duomenys.

Adresas susirainéti: R. Emuzyté, VU Medicinos fakulteto Vaiky ligy klinika, Santariskiy 4, 08406 Vilnius
El. pastas: regina.emuzyte@gmail.com
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