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Gastroesophageal reflux disease (GERD) is a highly comorbid disease with bronchial asthma (BA). The relationship between GERD and BA
is complicated and controversial.

Aim: to analyze impact factors of BA and GERD in children with comorbid pathology for the further development of early diagnostic
and preventive measures.

Materials and methods. 81 children (aged 6 to 18 years) were involved in the study and divided into two groups: children with GERD
and BA as a main group (n=27) and children with GERD and without allergy as a control group (n=54). The verification of diagnoses was carried
out according to the unified clinical protocols of medical care. The results were processed using nonparametric statistical methods.

Results. Esophageal motility disorders (EM) were detected in 100% of patients with BA, regardless of the severity. Inflammatory changes of the
esophageal mucosa (EM) were equally frequently detected in patients with mild and moderate persistent BA, and were absent in patients with
severe BA. GERD was diagnosed in 44.4% of patients with BA. 25.0% of patients had the erosive form of GERD, 25.0% — non-erosive GERD,
50.0% — endoscopically negative GERD, in the control group — 33.0%, 35.0%, 32.0% respectively.

Conclusion. All patients with BA had esophageal motility disorders. GERD was diagnosed in 44.4%. Inflammatory changes of EM (erosive
and non-erosive forms of GERD) were detected in 22.0% of patients with mild and moderate forms of BA, and in severe forms of BA —
endoscopically negative GERD. The frequency of inflammatory changes reached 68.0% in the control group.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the Local
Ethics Committee of the institution indicated in the work. The informed consent of children's parents was obtained for conducting the studies.
No conflict of interests was declared by the authors.
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Factpoe3odareansHa pedniokcHa XBopoOa Ta OpoHxiasnibHa acTMa B AiTel:
KOMOPOigHICTb Ta BBAEMOBIMJINB

10.B. KapnyweHrko, T.B. ®ponosa, H.M. [lpo6osa, O.M. Awjeynos

XapKiBCbKMI HALLIOHANBHWUIA MEeANYHWI YHIBEPCUTET, YKpaiHa

ractpoesodareansHa pedniokcHa xsopoba (MEPX) e BUCOKO KOMOPBIaHM A0 6pOHxXiansHOI acTMm (BA) 3axBOPIOBAHHAM. [XHill B3aEMO3B' -
30K € CKNaAHNM Ta AUCKYCINHKM.

MerTa: npoaranisysatm Gaktopn Bzaemosnvey BA Ta FEPX y fiteit i3 komMopbiaHOI0 natonoried And NoAansLioi po3po6kn paHHix diarHo-
CTUYHUX Ta NPOINAKTUHHNX 3aX0L]B.

Martepianu Ta metoam. [10 AOCNIAXEHHA 3any4eHo 81 AnNTMHY BIKOM BiA 6 A0 18 pokiB. o OCHOBHOI rpynn yBeinwno 27 aitei i3 FrEPX
Ta CynyTHBOIO BA, 10 KOHTPONLHOI rpynv — 54 anTtrHu 6e3 aneprii Ta 3 HassHo EPX. Bepurdikalyjio fiarHosiB BUKOHAHO 3riaHO 3 yHidikosa-
HUMW KNIHIYHAMX NPOTOKOAaMN MEANYHOI A0NOMOrW. Pegynsratin onpauboBaHO METOAAMU HEMAPaMETPNYHOI CTATUCTUKU.

PeaynbraTtn. MoTOpHI NopyleHHsa BcTaHoneHo y 100% naujeHTis i3 BA He3anexHo Bif, CTyneHsa BaXKOCTi. 3ananbHi 3MiHU CAM30B0i 0000H-
kv cTpasoxony (COC) oaHakoBO HaCTo BUSIBAEHO B NALEHTIB i3 NerknmM Ta cepeaHboBaxknmM nepedirom BA Ta BiACYTHI B NAUJEHTIB i3 BaXKOIO
GopMOoIo 3axBoptoBarHa. [EPX giarHoctoBaHo y 44.4% xBopux Ha BA. 25.0% naujeHTiB MatoTe epo3nBHY hopmy IEPX, 25.0% — HeeposmBHy
EPX, 50.0% — eHaockonivyHo HeratmeHy I'EPX, y rpyni koHTponio — 33.0%, 35.0% 32.0% BianosiaHo.

BucHoBku. B ycix xBopux i3 BA HasBHI MOTOPHI NOPYLUEHHs CTpasoxody. Y 44.4% pjarHoctoBaHo 'EPX. 3anansHi amiHn COC (epo3svisHa Ta
HeeposveHa Gopmn MEPX) BuaBneHo y 22.0% npu nerkivi Ta cepeaHboBaxkii opmax BA, a mpu Tsxkivt opmi BA — eHO0CKONIYHO HeraTvBHa
"EPX. YactoTta 3ananbHux 3miH csrana 68.0% y KOHTPOMbHI rpyni.

JlocniaxeHHs BMKOHaHO BIANOBIAHO 00 NPUHLMNIB [eNbCiHCHKOT Aeknapadii. [poToKoN A0CNIIXEHHS yXBaneHO JToKaNbHNM eTUYHUM KOMITE-
TOM IHCTUTYTY. Ha npoBeaeHHA OOCIAXEHb OTPMMAHO IHOOPMOBAaHY 3rofy OaTbkiB AiTeN.

ABTOPY 3asBNSOTb NPO BIACYTHICTb KOHDAIKTY IHTEPECIB.

KniouoBi cnoea: ractpoesodareansHa pediokcHa xBopoba, OpoHxianbHa actMa, anepris, Aitv, KOMOPOIAHICTb.

Introduction

ccording to different studies, the
prevalence of gastroesophageal reflux
disease (GERD) is between 55-83%
in adults and 50—-63% in children with bronchial
asthma (BA) [2,7]. It has been shown that GERD
plays a role in the development of inflammatory
diseases of the upper and lower respiratory tract.
The relationship between GERD and asthma
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is particularly complicated. It is not yet clear
whether GERD is an accompanying finding or
a cause of BA, or even if it is an aggravating
factor [10].

In the modern world, allergic diseases
have reached pandemic proportions, and their
prevalence reaches 50% [5,11,16]. Considering the
systemic nature of this process, various organs and
systems are susceptible to pathological influence.
Thus, the course of comorbid diseases takes on
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a different character. Therefore, specialists in
various medical fields need to take into account
the allergy presence in patients. GERD is a chronic
recurrent condition that arises from impaired
motor-evacuation function of the digestive
system organs and is characterized by repeated
reflux of stomach contents into the esophagus,
which can lead to inflammatory changes in its
distal part [10,15]. The clinical manifestations of
GERD are quite polymorphic, with distinguishing
esophageal and extraesophageal symptoms that
can be subtle. In childhood, these symptoms can
be highly variable, considering the immaturity of
the involved systems. One of such manifestations
is respiratory disorders that require differential
diagnosis with BA.

It is known that BA is a condition of any age
that begins its path in childhood [1]. According
to statistical data, the prevalence of BA in
the pediatric population varies from 5-10%
[3,9] to 37.6% [12,16], with a peak at school age.
The gender distribution predominates among
boys, but, however, with age, the difference
evens out upon reaching puberty. It has been
proven that social, environmental, and economic
conditions play a significant role in the occurrence
and spread of allergic diseases in general
and BA in particular. Thus, a high incidence
of BA in children is characteristic of industrial
regions with unfavourable ecology, as well
as urban residents [4].

The comorbidity of GERD and BA influences
the course of each other, which currently sparks
a lot of debates among specialists. In scientific
research, it has been shown that in individuals
with a primary diagnosis of GERD, but without
signs of respiratory disease, there is an increase
in the frequency of hospitalizations over time due to
the development of bronchopulmonary pathology
[4]. According to statistics, among patients with
esophagitis and esophageal strictures, the risk
of developing BA and exacerbations of chronic
obstructive pulmonary disease is almost twice
as high as in the group of patients without
esophageal pathology in the medical history [5,12].
Persistent isolated cough and bronchial obstruction
symptoms are often caused or provoked by GERD.
Moreover, specific treatment of GERD modulates
cough and dyspnea symptoms by reducing them
to disappearance [11,15].

Therefore, the comorbidity of GERD and
BA requires careful study, especially in children,
as it will allow the development of effective
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diagnostic and prevention methods, as well
as personalized approaches to therapy.

The aim is to improve the diagnostics and
prevention of GERD in children with BA.

Materials and methods of the study

The study was conducted at the municipal
non-profit enterprise «City Children’s Clinical
Hospital No.19» of the Kharkiv City Council
and the municipal non-profit enterprise of the
Kharkiv Regional Council «Regional Children's
Clinical Hospital». Eighty-one children (aged 6
to 18 years) were involved and divided into two
groups: children with BA and GERD as a main
group (n=27) and children with GERD and without
allergic pathology as a control group (n=54). The
verification of allergic and gastroenterological
diagnoses was carried out according to the current
unified clinical protocols of medical care.

The detection of Helicobacter pyloriwas
per-formed using either a rapid urease test or
histological ~examination. Video esophago-
gastroduodenoscopy ~ with  endoscopic  pH
monitoring was applied to assess the condition
of the upper gastrointestinal tract.

The results were analyzed using nonparametric
statistical methods with «Microsoft Excel»
and IBM SPSS Statistics software programs.

The research was carried out in accordance with
the principles of the Declaration of Helsinki. The
study protocol was approved by the Local Ethics
Committee of the institution indicated in the
work. The informed consent of children's parents
was obtained for conducting the studies.

Results of the study and discussions

In the main group, the majority were boys,
accounting for 77.8% (n=21), as well as in the
control group, where boys comprised 55.6%
(n=30). According to the severity of BA, the
examined children were distributed as follows:
severe persistent BA — 11.1% (n=3), moderate
persistent BA — 22.2% (n=6), mild persistent
BA — 66.7% (n=18). All patients with BA were
found to have concomitant allergic pathology, such
as allergic rhinitis and /or atopic dermatitis (in all
patients with severe or moderate persistent BA and
in 33.0% of patients with mild persistent BA).

An immediate hypersensitivity type of allergic
reaction with sensitization to food, pollen and
house dust allergens was noted in the vast majority
of patients. The average value of total IgE was
371.4 TU/mL.
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Fig. 3. Comparative characterization of GERD

The endoscopic characteristics of the esophageal
motility disorders (EM) and the presence of
motor disorders, depending on the severity of BA,
are presented in Figure 1.

Motor disorders were detected in all patients
with BA, regardless of severity. Inflammatory
signs of the EM were equally common in patients
with mild and moderate persistent BA but were
absent in patients with severe persistent BA.

Helicobacter pylori infection was detected
in one-third of patients with BA without a
significant difference in disease severity. However,
the Helicobacter pylori association in patients
without BA was slightly higher, reaching
44.4% (n=12).

GERD was diagnosed in 44.4% of patients
with BA. When analyzing the variants of GERD,
the following data were obtained (Figure 2).

As can be seen from the provided data, there
is no correlation found between the severity of BA
and structural changes in the EM associated with
reflux. Erosive changes in the esophageal mucosa
were detected in patients with moderate persistent
BA, erythematous changes in those with mild
forms, while severe forms were accompanied by the
absence of visual changes in the EM, only motor
disorders. Therefore, it can be assumed that the
inflammatory changes in the EM are caused not
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Fig. 4. GERD forms in the control group, %

so much by motor disorders as by the composition
of the refluxate.

In order to assess the impact of the allergic
factor specifically on the condition of the EM,
the forms of GERD were compared between
patients in the main and control groups (Figure 3).

As can be seen from the Fig. 3, endoscopic
inflammatory changes in the EM were more
frequently detected in patients without BA, while
in the main group, patients had endoscopically
negative form prevail in two times comparing with
other forms. Thus, the specific allergic affection
of the esophagus in patients of the main group is
currently questionable and requires additional
investigations, including immunological and
histological methods which allow us to recognise
specific impact factors.

When studying the distribution of GERD
forms in patients without BA (Fig. 4), it is notable
that there is an approximately equal distribution
of forms of reflux disease, indicating the absence
of influence of motor disorders on the involvement
of the gastric mucosa. Likely, the duration
of motor dysfunction as well as, the composition
of the refluxate, are significant factors that require
further investigation.

The symptoms of BA resemble extraesophageal
manifestations of gastroesophageal reflux, thus
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requiring  verification  [5,11,12].  According
to literature data, the combination of BA and
GERD in children leads to exacerbation of
the severity of clinical manifestations, altering
the course of the inflammatory process in the
respiratory tract and EM with a likelihood of
developing eosinophilic esophagitis, prolonging
the duration of hospitalization, and disrupting
symptom control of the diseases [8,6]. This
mutual influence is determined by several factors.
Ontheone hand, itinvolves the common embryonic
origin, features of innervation and blood supply
of the respiratory and digestive systems, vagal
reflex reactions, resulting in the development
of bronchial hyperreactivity in response to motor
disorders associated with acid and pepsin reflux,
or according to another hypothesis, the influence
of inflammatory cytokines. On the other hand,
ventilatory disorders in BA lead to an increase
in pressure gradient between the thoracic and
abdominal cavities, as well as uncontrolled
use of systemic glucocorticosteroids and
bronchodilators, which affect the tone of the lower
esophageal sphincter. All these factors contribute
to the development of motor disorders [11].

Esophageal motility disorders were detected
in all patients with BA, while the severity
of inflammatory changes observed during
endoscopy varies and does not depend
on the severity of the disease. Signs of inflammation
of the EM are present in patients with
mild persistent and moderate persistent BA, and
absent in cases of severe persistent BA. Considering
the significant prevalence of patients with
mild and moderate persistent BA, the presence
of inflammatory changes in the esophageal mucosa
can possibly be explained by the composition
of the refluxate.

When assessing structural changes in the
esophagus in patients with BA and GERD, there
is a certain progression of inflammatory changes
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Conclusions

The conducted study revealed that GERD
was diagnosed in 44.4% patients with BA. All
patients with BA had motor disorders of the
esophagus. Endoscopic changes in the EM do not
depend on the severity of BA. The non-erosive
form was detected in patients with mild persistent
BA, erosive form — in patients with moderate
persistent BA, endoscopically negative form — in
patients with severe BA, which needs clarification.
The frequency of inflammatory changes of EM
prevailed in patients with GERD and without BA
(68.0%) according to endoscopy examination.

Prospects for further research lie in continuing
to study the role of allergic pathology in pediatric
patients with gastrointestinal pathology.
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