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Abstract. Impact of risk factors in developing bronchial asthma combined with gastroesophageal reflux disease in
children. Umanets T.R., Buratynska A.A., Tolkach S.I., Stepanova L.S., Matveeva S.Yu., Kondratenkova T.V.,
Smirnova O.A., Garaschenko T.A., Lapshyn V.F., Antipkin Yu.G. The purpose of the study was to determine the
risk factors affecting the development of asthma combined with gastroesophageal reflux disease (GERD). Seventy
children aged 5-17 years with asthma were examined. They were divided to two groups: group 1 (50 children with
asthma and GERD), and group 2 (20 children with isolated asthma). Medical history data were collected through
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specially designed questionnaire for parents. It was determined that the perinatal risk factors that likely contributed to
developing co-morbid asthma and GERD were a threatened miscarriage (OR=6.65; 95% CI, 1.7-25.6, p=0.003), acute
respiratory illnesses during pregnancy (OR=6.52; 95% CI, 1.4-31.2, p=0.008), polyhydramnios (p=0.039) and uterine
inertia (p=0.0003). Food hypersensitivity in the first year of life, the severity of asthma in examined children played
role in increasing the risk of developing asthma combined with GERD (OR=4.83; 95% CI, 1.3-18.6, p=0.013 and
OR=4.45; 95% CI, 1.2-17.1, p=0.019 respectively).

Pedepart. Bniius ¢axropiB pusuky Ha (opMyBaHHSI OPOHXiaJIbHOI aCTMH, MOEAHAHOI 3 racTpoe3odareajbHOI0
pedaiokcHol0 xBopoboro, y aiteil. Ymaneus T.P., Bypatuncbka A.A., Toakau C.I., CrenanosaJI.C.,
MartBeeBa C.1O., Konaparenkona T.B., CmipnoBa O.A., TI'apamenko T.A., Jlanmuu B.®., Antunkin IO.T.
Memoro pobomu Oyno susuenHs pakmopie pusuKy, wo 6NIUAOMsb HA po38umok opouxiarenoi acmmu (bA), noeonanoi
3 eacmpoezogazeanvroro pegaroxcuor xeopoovorw (I'EPX). Obcmesceno 70 Oimetl gikom 6-17 pokie 3 BA, saxi
MemoOoom pandomizayii 6yau poznoodineni Ha 06i epynu. 1 epyna — 50 oimeii 3 BA i 3 'EPX, i 2 epyna — 20 dimeii 3
i3onvosanoro BA. Anamuecmuyni Oani 6y10 3i0PAHO WIIAXOM AHKEMYBAHHA OAMbBKIE 3 BUKOPUCAHHAM PO3POOIEH020
ONUMYBANbHUKA. YCcmanoeneno, wo ceped NepuHamanbHux Qaxmopie pusuxy, wo Gipo2iono 6niueanu Ha Gopmyeanns
rkomopbionoi BA 3 'EPX, Oyau: 3aepoza nepepusanns eéazimuocmi (OR=6,65; 95% CI, 1,7-25,6, p=0,003), cocmpi
pecnipamopHi 3axeopiosanis nio yac eazimuocmi (OR=6,52; 95% CI, 1,4-31,2, p=0,008), 6acamosooos (p=0,039) ma
caabkicms nonoeosoi oisinbnocmi (p=0,0003). Hassnicme 6 anamuesi peakyii  2inepuyymausocmi Ha ixncy HA NePpuiomy
poyi scumms, msickicmo nepedicy BA 6 o6cmedicenux oimeti niosuwgysano pusux gopmyeanus bA, noeonanoi 3 'EPX

(OR=4,83; 95% CI, 1,3-18,6, p=0,013 ma OR=4,45; 95% CI, 1,2-17,1, p=0,019 gionosiono).

According to the published studies, 37-78.2% of
children with asthma suffer from combined
pathology of the digestive system [1]. One of the
most common co-morbid conditions in children with
asthma is gastroesophageal reflux disease (GERD),
which is registered in 32% to 80% of patients [6].

Asthma is developed in a combination of genetic
and environmental factors [8]. All known risk fac-
tors for asthma in children are divided into two
groups: endogenous (genetic, including genetic pre-
disposition to atopy and bronchial hypersensitivity,
sex, obesity) and exogenous (allergens, respiratory in-
fections, nutrition, tobacco exposure, pollutants) [8].

A number of perinatal factors can contribute to
asthma developing. Thyroid dysfunction and high
blood pressure in the mother during pregnancy;
premature birth; parental smoking [11]; caesarean
section and other instrumental interventions in
delivery [13] are among the risk factors contributing
to development of asthma and other allergic diseases
in children. The birth weight in newborn less than
2500 g [12] and more than 4000g [11] are
considered risk factors for asthma.

It is recognized that breastfeeding reduces the
risk of allergic diseases, including asthma [10].

Risk factors for GERD include caesarean section,
premature birth, low birth weight [7], male gender,
adolescence, concomitant pathology of the upper
digestive tract, hereditary predisposition to diseases
of the digestive tract, early introduction of solid
baby food, early mixed or formula-feeding, lack of
exercise, lack of sleep, irregular and irrational
feeding, bad eating habits [3].

It is known that the symptoms of asthma can
provoke the development of GERD, which in turn
can lead to worsening of asthma course [6].
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Despite the large number of scientific studies
today, the full array of risk factors that contribute to
the development of combined pathology of asthma
and GERD remain unclear.

Therefore the purpose of this study was to deter-
mine the risk factors contributing to development of
asthma combined with gastroesophageal reflux disease.

MATERIALS AND METHODS OF RESEARCH

Seventy children aged 5-17 years with asthma of
varying severity and level of controlling it were
examined. They were divided into two groups:
group 1 (50 children with asthma and GERD), and
group 2 (20 children with isolated asthma).

Both groups of children were identical in age and
gender. Asthma was diagnosed, and the degree of its
severity was established according to the approved
criteria (MH Order No. 868 and GINA International
Recommendations, 2020) [8]. Taking into account
the new diagnostic criteria developed by experts
from different countries, the diagnoses of GERD
was confirmed [9]. Medical history data were
collected through specially developed questionnaire
for parents. Statistical processing of the obtained re-
sults was performed wusing the program
STATISTICA 13.0 (StatSoftlnc., series
No. ZZ59990000099100363DEMO-L) and soft-
ware Microsoft Excel (Microsoft Office 2013
Professional Plus, license agreement
(EULAID:015_ RTM_VL.1_RTM_RU). Pearson's
chi-squared test was used to compare frequency
data, and Fisher's exact test was used for a small
number of observations in groups of 5 or less. For all
calculated statistical estimates, the statistical
significance was checked at the level of not less than
95% (p<0,05). Student's t-test, odds ratio (OR) and
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their confidence intervals (95% CI) were computed
for data analyses.

Informed consent for conducting study was
obtained from all parents of the patients. The study
was conducted according to main rules and
regulations of the ICH GCP and Helsinki decla-
rations on ethics in medical research conducted on
human subjects, and subsequent follow-ups (Seoul,
2008), the Convention Council of Europe on Human
Rights and Biomedicine (2007), and also recom-
mendations of the Bioethics Committee at Presidium
of the National Academy of Medical Sciences of
Ukraine (2002) and the rules of the Ethics Committee
of the Institute of Pediatrics, Obstetrics and Gyne-
cology named after academician O. Lukyanova, Natio-
nal Academy of Medical Sciences of Ukraine [2, 4, 5].

RESULTS AND DISCUSSION

The demographic characteristics of children in
the groups are shown in Table 1. In both observation
groups, the majority of the examined children were
boys (respectively 80.0% and 85.0%, p=0.627). The
average age of children in group 1 was 11.88
(£3,51), and in group 2 — 11.5(x4,27), (p=0.702). No
significant differences in gender and age were found
between groups of children.

Uncontrolled asthma was registered only in
children of group 1 (p=0.083), and intermittent —
only in children of group 2 (p=0.0003). The for-
mation of GERD in children with asthma was likely
influenced by the severity and persistence of asthma
(OR=4.45; 95% CI, 1.2-17.1, p=0.019) (table 1).

Table 1
Demographic characteristics of children (n) in groups 1,2, abs. n. (%)
Number of children (n) in groups 1,2
Indicator v p OR (95%, CI)
1,n=50 2,n=20

Children 5-11 years 23 (46.0) 12 (60.0) 1.12 0.29 0.57 (0.2-1.6)
Children 12-17 years 27 (54.0) 8 (40.0) 1.12 0.29 1.76 (0.6-5.0)
Girls 10 (20.0) 3 (15.0) - 0.455 1.42 (0.3-5.8)
Boys 40 (80.0) 17 (85.0) 0.24 0.627 0.71 (0.1-2.9)
Clinical characteristics of asthma:
Controlled 14 (28.0) 10 (50.0) 3.07 0.079 0.39 (0.1-1.1)
Partially controlled 29 (58.0) 10 (50.0) 0.37 0.542 1.38 (0.5-3.9)
Uncontrolled 7 (14.0) 0 - 0.083
Intermittent 0 6 (30.0) - 0.0003*
Mild Persistent 7 (14.0) 4(20.0) 0.385 0.65 (0.2-2.5)
Moderate Persistent 21 (42.0) 7 (35.0) 0.29 0.589 1.35(0.5-3.9)
Severe Persistence 22 (44.0) 3 (15.0) - 0.019* 4.45 (1.2-17.1)

Note. * — statistically significant difference at p<0.05 between groups 1, 2, between the corresponding indicators by the Pearson's chi-squared test.

It is known that researches consider caesarean
section [7] and other instrumental intervention in
delivery [13] as perinatal risk factors for isolated
asthma and isolated GERD in children. Analysing
the medical history of the examined children, it was
found (Table 2) that the mothers of group 1 were
significantly more likely to have threatened
miscarriage (OR=6.65; 95% CI, 1.729-25.597,
p=0.0003), acute respiratory diseases during pre-
gnancy (OR=6,52; 95% CI, 1,363-31,174, p=0.008)
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(table 2). Polyhydramnios (p=0.039) and uterine
inertia (p=0.0003) are reported only in mothers of
children of group 1.

There are debated results of studies on the
influence of birth weight [11, 12] in the development
of isolated asthma or isolated GERD. According to
the results of the study, the average birth weight in
children of group 1 was 3447.73 (+456.87), in chil-
dren of group 2 — 3428.0 (£772.75), p=0.905. Low
birth weight (less than 2500 g) was found in 1 child
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(2.0%) of group 1, and in 1 child (5.0%) of group 2
(OR=0.39; 95% CI, 0.023-6.518, p=0.493). High
birth weight (4000 or more than 4000) was in 6
children (12.0%) of group 1 and 4 children (20.0%)
of group 2 (OR=0.54; 95% CI, 0.133-2.163,
p=0.303). More children of groups 1 and 2 had

normal birth weight (43 (86.0%) and 15 (75.0%),
respectively) (OR=2.05; 95% CI, 0.564-7.434,
p=0.270, ¥2=1.22). Thus, birth weight in children
did not affect the development of asthma associated
with GERD (Table 2).

Table 2
Perinatal risk factors in children (n) in groups 1,2, abs. n. (%)
The number of women examined
(n) in the groups 1,2 according to
Indicator the detected pathology e p OR (95%, CI)
1,n=50 2,n=20

Bad habits (smoking) 21 (42.0) 8 (40.0) 0.02 0.878 1.09 (0.4-3.1)
Chemical hazards 3(6.0) 2 (10.0) - 0.444 0.57 (0.1-3.7)
Preeclampsia in first half of pregnancy 12 (24.0) 5(25.0) - 0.578 0.95 (0.3-3.2)
Preeclampsia in second half of pregnancy 7 (14.0) 1(5.0) - 0.269 3.09 (0.4-26.9)
Threatened miscarriage 27 (54.0) 3 (15.0) - 0.003* 6.65 (1.7-25.6)
Nephropathy 17 (34.0) 3 (15.0) - 0.095 2.92 (0.8-11.4)
Acute respiratory diseases 21 (42.0) 2 (10.0) - 0.008* 6.52 (1.4-31.2)
Polyhydramnios 9 (18.0) 0 - 0.039* -
Fetal hypotrophia 1(2.0) 0 - 0.714 -
Chronic fetal hypoxia 7 (14.0) 0 - 0.083 -
Asphyxia 14 (28.0) 2 (10.0) - 0.092 3.5(0.7-17.1)
Caesarean section 11 (22.0) 3 (15.0) - 0.381 1.6 (0.4-6.5)
Premature birth 6 (12.0) 2(10.0) - 0.588 1.23 (0.2-6.7)
Preterm rupture of membranes 7 (14.0) 1(5.0) - 0.269 3.09 (0.4-26.9)
Nuchal cord 7 (14.0) 4 (20.0) - 0.385 0.65 (0.2-2.5)
Uterine inertia 20 (40.0) 0 - 0.0003* -
Rapid labor 5(10.0) 2(10.0) - 0.684 1.0 (0.2-5.6)
Birth weight less than 2500 g 1(2.0) 1(5.0) - 0.493 0.39 (0.023-6.518)
Normal birth weight 43 (86.0) 15 (75.0) 1.22 0.270 2.05 (0.564-7.434)
Birth weight more than 4000 g 6 (12.0) 4 (20.0) - 0.303 0.54 (0.133-2.163)
Jaundice 17 (34.0) 6 (30.0) 0.10 0.748 1.2 (0.4-3.7)
Breastfeeding 46 (92.0) 18 (90.0) 0.07 0.787 1.2 (0.2-7.6)
Formula-feeding 4 (8.0) 2(10.0) - 0.556 0.78 (0.1-4.7)

Note. * — statistically significant difference at p<0.05 between groups 1, 2, between the corresponding indicators by the Pearson's chi-squared test.

According to the published research data, deve-
lopment of asthma and pathology of the digestive
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system depends on the type of feeding at an early
age [11]. According to the findings in the surveyed
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children, the positive benefit of breastfeeding was
established; an average duration of breastfeeding in
children of group 1 was 12.5 (£10.12) months and in
children of group 2-16.5(x12.58) months
(p=0.188), which indicated the adequate duration of

breastfeeding and therefore it was not associated
with risk of asthma developing and asthma-
associated GERD.

Table 3 presents the allergy history of children in
the observation groups.

Table 3
Data of allergic history in children (n) in groups 1,2, abs. n. (%)
Number of diseases in families of
children and in children (n)
Indicator e p OR (95%, CI)
1,n=50 2,n=20

Burdened heredity of atopy:
a) mother; 4 (8.0) 3 (15.0) - 0.316 0.49 (0.1-2.4)
b) father; 5(10.0) 1(5.0) - 0.444 2.11 (0.2-19.3)
c) both parents. 12.0) 1(5.0) - 0.493 0.39 (0.02-6.5)
Food hypersensitivity:
a) mother; 7 (14.0) 3 (15.0) - 0.591 0.92 (0.2-4.0)
b) father; 4 (8.0) 1(5.0) - 0.556 1.65 (0.2-15.8)
¢) sibling. 2 (4.0) 0 - 0.507 -
The presence of asthma:
a) mother; 10 (20.0) 3 (15.0) - 0.455 1.42 (0.3-5.8)
b) father; 7 (14.0) 3 (15.0) - 0.591 0.92 (0.2-4.0)
c¢) both parents; 2 (4.0) 0 - 0.507 -
d) sibling. 1(2.0) 0 - 0.710 -
None of parents suffers from allergic
reactions. 11 (22.0) 6(33.0) 0.50 0.480 0.66 (0.2-2.1)
Allergic diseases (except asthma):
a) mother; 15 (30.0) 5 (25.0) - 0.457 1.29 (0.4-4.2)
b) father; 7 (14.0) 3 (15.0) - 0.590 0.92 (0.2-4.0)
¢) both parents; 2 (4.0) 0 - 0.507 -
d) sibling. 1(2.0) 0 - 0.710 -
Food hyper'sensitivity in a child at the time 34 (68.0) 9 (45.0) 3.19 0.074 2.60 (0.9-7.5)
of observation
Food hypersensitivity in a child in the first 23 (46.0) 3 (15.0) _ 0.013% 4.83 (1.3-18.6)

year of life

Note. * — statistically significant difference at p<0.05 between groups 1, 2, between the corresponding indicators by the Pearson's chi-squared test.

The presence of sensitization to food allergens in
children is a risk factor for the development of
pathology of the upper digestive tract in children

with asthma [1]. In our study, a reliable risk factor
for the formation of GERD in children with asthma
was food hypersensitivity (cow's milk, chicken egg)
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in the first year of life (OR=4.83; 95% CI, 1.254-
18.574, p=0.013) (table 3). Other allergy history data
were not likely to be associated with co-morbid
asthma with GERD in the children examined.

Our research concludes that in determining the
risk factors playing role in developing asthma
combined with GERD, it is important to take into
account the perinatal and allergy history factors, and
the severity of asthma — the factors that affect the
development of this co-morbid pathology in
children.

CONCLUSIONS

1. It was found that the perinatal risk factors play
role in developing asthma combined with GERD.
There are threatened miscarriage, acute respiratory
diseases, polyhydramnios, uterine inertia.

2. Presence of food hypersensitivity in the first
year of life in medical history, and severe asthma
increase the risk of developing asthma associated
with GERD.

Conflict of interests.
conflict of interest.

The authors declare no

REFERENCES

1. Bolbot YuK, Kalichevskaya MV. [Risk factors of
the pathology development the upper digestive tract in chil-
dren with asthma]. Zdorov’e rebenka. 2015;3(62):40-43.
Ukrainian. Available from:
http://nbuv.gov.ua/UJRN/Zd 2015 3 10

2. [Recommendations of the Bioethics Committee
under the Presidium of the National Academy of Medical
Sciences of Ukraine]. NAMS of Ukraine. 2002;18.
Ukrainian.

3. Belousova OYu, Slobodianiuk OL, Pavlenko NV,
Hanzii OB, Voloshyn KV. [Risk factors and possibilities
of preventing gastroesophageal reflux disease in school-
age children]. Zdorov’e rebenka. 2018;13(Suppl 1):S73-8.
Ukrainian.
doi: https://doi.org/10.22141/2224-0551.13.0.2018.131183

4. Convention on Human Rights and Biomedicine.
Available from:
https://www.coe.int/en/web/conventions/full-list/-
/conventions/rms/090000168007d004

5. Ethical Principles for Medical Research In-
volving Human subjects: Declaration of Helsinki /
World Medical Association. JAMA. 2013;310(20):2191-
4. doi: https://doi.org/10.1001/jama.2013.281053

6. Bongiovanni A, Parisi GF, Scuderi MG, Licari A,
Brambilla I, Marseglia GL, Leonardi S. Gastroesophageal
Reflux and Respiratory Diseases: Does a Real Link Exist?
Minerva Pediatrica. December 2019;71(6):515-23.
doi: https://doi.org/10.23736/S0026-4946.19.05531-2

7. Dahlen HG, Foster JP, Psaila K, Spence K, et al.
Gastro-oesophageal reflux: a mixed methods study of infants
admitted to hospital in the first 12 months following

birth in NSW (2000-2011). BMC Pediatr. 2018;18:30.
doi: https://doi.org/10.1186/s12887-018-0999-9

8. Global Initiative for Asthma. Global Strategy for
Asthma Management and Prevention; 2018. Available
from: www.ginasthma.org

9. Hunt Richard, Armstrong David, Peter Ka-
telaris, Afihene Mary et al. World Gastroenterology
Organisation Global Guidelines. Global Perspective on
Gastroesophageal Reflux Disease. Journal of
Clinical Gastroenterology. July 2017;51.6:467-78.
doi: https://doi.org/10.1097/MCG.0000000000000854

10. Lodge CJ, Tan DJ, Lau MXZ, Dai X. Breast-
feeding and asthma and allergies: a systematic review and
meta-analysis.  Acta  Padiatrica.  2015;104:38-53.
doi: https://doi.org/10.1111/apa.13132

11. Bolan Yu, Lijuan Dai, Juanjuan Chen, et al.
Prenatal and neonatal factors involved in the development
of childhood allergic diseases in Guangzhou primary and
middle school students. BMC Pediatrics. 2019;19:479.
doi: https://doi.org/10.1186/s12887-019-1865-0

12. Matheson MC, DO AL, Burgess JA, Giles GG,
Hopper JL, Johns DP, Abramson MJ, Walters EH, Dhar-
mage SC. Preterm birth and low birth weight continue to
increase the risk of asthma from age 7 to 43. J Asth-
ma. 2017;54(6):616-23.
doi: https://doi.org/10.1080/02770903.2016.1249284

13. Rusconi F, Zugna D, Annesi-Maesano I, Baiz N.
Mode of Delivery and Asthma at School Age in 9 European
Birth Cohorts. American Journal of Epidemiology.
2017;185:6. doi: https://doi.org/10.1093/aje/kwx021

CIIMCOK JIITEPATYPHU

1. Bomsbor }0. K., KaniueBceka M. B.  ®axropu
PHU3UKY PO3BHUTKY MATOJIOTii BEPXHBOTO BIILITY TPABHOTO
TPaKTy y AiTedl i3 OpOHXiadbHOIO acTMOI0. 300pos’s
oumunu. 2015. T. 62, Ne 3. C. 40-43.

URL: http://nbuv.gov.ua/UJRN/Zd 2015 3 10

2. Pexomenparii Komitety 3 6ioetuxu mpu [Ipesumii
HAMH VYxkpainu. HAMH Vkpainu, 2002. 18 c.

3. akropu pUBMKY Ta MOXKIHUBOCTI 3amoOiraHHs
(dbopmyBaHHIO TacTpoe3odareanbHOi pedIIOKCHOT XBO-
pobu y nireit mkineHoro Biky. / O. 0. Benoycosa Ta iH.
Zdorov’e rebenka. 2018. Vol. 13, Suppl 1. P. S73-S78.

126

DOI: https://doi.org/10.22141/2224-
0551.13.0.2018.131183

4. Convention on Human Rights and Biomedicine.
URL: https://www.coe.int/en/web/conventions/full-list/-
/conventions/rms/090000168007d004

5. Ethical Principles for Medical Research Involving
Human subjects: Declaration of Helsinki / World Medical
Association. JAMA. 2013. Vol. 310, No. 20. P. 2191-
2194. DOI: https://doi.org/10.1001/jama.2013.281053

6. Gastroesophageal Reflux and Respiratory Diseases:
Does a Real Link Exist? / A. Bongiovanni et al. Minerva

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

Pediatrica. 2019. December. (Vol. 71, No. 6). P.515-23.
DOI: https://doi.org/10.23736/S0026-4946.19.05531-2

7. Gastro-oesophageal reflux: a mixed methods
study of infants admitted to hospital in the first 12
months following birth in NSW (2000-2011) / H. G.
Dahlen et al. BMC Pediatr. 2018. Vol. 30, No. 18.
DOI: https://doi.org/10.1186/s12887-018-0999-9

8. Global Initiative for Asthma. Global Strategy
for Asthma Management and Prevention, 2020.
URL: www.ginasthma.org

9. World Gastroenterology Organisation Global Gui-
delines. Global Perspective on Gastroesophageal Reflux
Disease / Hunt Richard et al. Journal of Clinical
Gastroenterology. 2017. July. (Vol. 51, No. 6). P. 467-478.
DOI: https://doi.org/10.1097/MCG.0000000000000854

10. Lodge C.J., TanD.J, LauM.X.Z., DaiX.
Breastfeeding and asthma and allergies: a systematic

20/ Tom XXV / 4

review and meta-analysis. Acta Pcediatrica. 2015.
Vol. 104. P. 38-53.
DOI: https://doi.org/10.1111/apa.13132

11. Prenatal and neonatal factors involved in the
development of childhood allergic diseases in
Guangzhou primary and middle school students /
Yu. Bolan etal. BMC Pediatrics. 2019. Vol. 19.
P. 479. DOL: https://doi.org/10.1186/s12887-019-1865-0

12. Preterm birth and low birth weight continue to in-
crease the risk of asthma from age 7 to 43. / M. C. Matheson
et al. J Asthma. 2017. Vol. 54, No.6. P.616-623.
DOI: https://doi.org/10.1080/02770903.2016.1249284

13. Rusconi F., Zugna D., Annesi-Maesano I.,
Baiz N. Mode of Delivery and Asthma at School Age
in 9 European Birth Cohorts. American Journal of Epide-
miology. 2017. Vol. 185, No. 6.

DOIL: https://doi.org/10.1093/aje/kwx021

Crarrs HajidILIA 10 peAaKLil
12.03.2020

https://doi.org/10.26641/2307-0404.2020.4.221408

127





