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24-hour esophageal pH monitoring in children
with pathological acid gastroesophageal reflux:
primary and secondary to food allergy

Part I
Intraesophageal pH values in distal channel; preliminary study and control studies — after
1,2, 4 and 9 years of clinical observation as well as dietary and pharmacological treatment

Semeniuk J* Kaczmarski M

11T Department of Pediatrics, Medical University of Biatystok

Abstract

Purpose: Among 264 children suspected of GERD, acid
gastroesophageal reflux (GER) was confirmed in 138 children
on the basis of 24-hour pH monitoring.

Aims of the study: Comparative analysis of parameters
of 24-hour intraesophageal pH monitoring (in distal channel
—above cardia) in children with acid GER: primary and second-
ary to cow milk allergy and/or other food allergy (CMA/FA)
diagnosed; comparison of examined values of pH monitoring
parameters with regard to duration of the disease (preliminary
study and prospective studies — after 1, 2, 4 and 9 years of clini-
cal observation and/or conservative treatment).

Material and methods: 264 children suspected of GERD,
of both sexes (140 boys — 53.0% and 124 girls — 47.0%), aged:
1.5-102 months; x=20.78+17.23 months, were enrolled in the
study. In order to differentiate acid GER: primary from second-
ary to CMA/FA in 138 (52.3%) children with GERD immunoal-
lergological tests were performed. Positive result of oral food
challenge test confirmed the allergy being the cause of GER.

138 children with pathological acid GER were qualified
into two groups: 1 and 2. Group 1 — 76 patients (55.1%), aged:
4-102 months; x=25.2427.28 months, with pathological pri-
mary GER. Group 2 — 62 patients (44.9%), aged: 4-74 months,
mean age x=21.53+17.79 months, with pathological GER
secondary to CMA/FA.

Results: Significant differentiation of the mean values of
these parameters between preliminary study and control studies
within groups was shown in the case of: number of episodes
of acid GER and episodes of acid GER lasting more than 5
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minutes, duration of the longest episode of acid GER, acid GER
index: total and supine (distal channel).

Statistical significance (p<0.05) was higher in group 1,
especially during prospective clinical observation and/or con-
servative treatment. At the same time significant differentiation
of the mean values of: number of episodes of acid GER and epi-
sodes of acid GER lasting more than 5 minutes and mean values
of acid GER index: total and supine was shown between the
groups. Statistical significance (p<0.05) was higher in group 2.

Coclusions: The preliminary study of examined children
confirmed that values of pH monitoring in distal channel were
comparable and did not contribute to differentiation of GER into
primary (group 1) and secondary (group 2). During prospective
clinical observation and/or clinical treatment the intensity of
reflux in these groups was assessed on the basis of the number
of episodes of acid GER and episodes of acid GER lasting more
than 5 minutes in distal channel. Acid GER index: total and
supine appeared to be important diagnostic parameter but only
after the first year of dietary and pharmacological treatment.

Key words: children; GER: primary, secondary; CMA/FA;
24-hour esophageal pH monitoring; oral food challenge test.

Introduction

Among 264 children suspected of gastroesophageal reflux
disease (GERD), acid gastroesophageal reflux (GER) was
confirmed in 138 (52.3%) children on the basis of 24-hour
intraesophageal pH monitoring [1-7]. In order to differentiate
primary GER from GER secondary to cow milk allergy and/or
other food allergy (CMA/FA), a complex differential diagno-
sis was performed on the basis of various examinations, e.g.
immunoallergological tests [8-14]. Positive result of oral food
challenge test (open or blind study) confirmed allergy being
the cause of GER [13]. Positive result of oral food challenge
test was crucial to assign children into study groups: 1 and 2,
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and these children underwent further prospective observa-
tion. Qualification of children to further comparative studies
resulted from abnormalities of pH monitoring and clinical
symptoms.

Aims of the study:

—  comparative analysis of parameters of 24-hour
intraesophageal pH monitoring with dual-channel probe (in dis-
tal channel — above cardia) in children with acid GER: primary
and secondary to CMA/FA diagnosed,

—comparison of examined values of pH monitoring parame-
ters with regard to duration of the disease (preliminary study
and prospective studies — after 1, 2, 4 and 9 years of clinical
observation and/or conservative treatment).

Material and methods

264 children suspected of GERD, of both sexes (140 boys —
53.0% and 124 girls — 47.0%), aged 1.5 months to 102 months,
mean age x=20.78+17.23 months, were enrolled in the study.
According to anamnesis these children had various ailments of
gastrointestinal tract reported in family histories.

1. 24-hour intraesophageal pH monitoring

The study was performed with dual-channel, antimony pH
monitoring probe that measures intraesophageal pH in distal
and proximal channel, and Digitraper MK III device, Synectics
Medical, registering these values.

pH monitoring probe 2.1 mm diameter, was placed into
esophagus of examined child through one of the nostrils and
pharynx and distal channel (2) was situated 3-5 cm above upper
edge of lower esophageal sphincter (LES).

Proximal channel (1) was 10, 15 or 20 cm above LES,
depending on the length of esophagus.

To localize the probe Strobel’s mathematical mode was
used, and if difficulties in localizing occurred, radiological or
manometric control of LES was performed [15-17].

Computer assessment of numerical measurements obtained
from both channels: distal and proximal, concerned following
pH monitoring parameters:

— number of episodes of acid GER (intraesophageal pH
below 4.0),

—number of episodes of acid GER lasting more than 5 minu-
tes ( so-called “long episodes”),

— reflux index (RI), i.e. percentage of time that the pH is
below 4.0 within 24-hour intraesophageal pH monitoring.

Pathological acid GER was diagnosed on the basis of
ESPGHAN diagnostic criteria [1,2].

In children below 2 years of age results of esophageal pH
monitoring were juxtaposed against borderline values summa-
rized by Vandenplas et al. [3,4] and another authors [5,6].

In older children (above 2 years of age) the borderline val-
ues at qualitative and quantitative assessment of pathological
GER in both channels were [1,2,18-20]:
total number of episodes of acid GER (pH<4.0/24 hrs) =50;
number of episodes of acid GER lasting more than 5 minutes
<2, percentage of time that the pH is below 4.0 (%) — acid GER

index total =5.0%: percentage of time that the pH is below 4.0
(%) — acid GER index in supine position =2.5%.

Pathological acid GER was diagnosed in 138 children of
the examined group.

2. Differential diagnosis of pathological acid GER

A. In order to differentiate pathological GER in 138 children
with GERD into primary (idiopathic) and secondary — triggered
off or aggravated by CMA/FA, the following immunoallergo-
logic tests were performed [11,13,21,22].

* Skin tests

Prick tests

» with12 native food allergens, i.e. fresh (cow’s milk, soya,
of hen’s egg white, hen’s egg yolk, chicken’s meat, beef, wheat
flour, peanuts, bananas, fish, orange, white sesame);

» with 9 commercial inhalant allergens (SmithKline Bee-
cham — USA)(house dust mites, grass , trees, bushes and weeds
pollens, dog’s fur, cat’s fur, mixed feathers, wool).

71 out of 138 children, of different age, with pathological
acid GER and 32 children with CMA/FA exclusively, under-
went these test once in order to confirm or exclude the ability of
early IgE-dependent hypersensitivity to food allergens and/or
inhalant allergens (atopic factor influence and or cross reac-
tions) to trigger off symptoms observed.

Results of control tests were the point of reference in assess-
ment of reaction to allergens.

The diameter of blister >3 mm assessed after 15-20 minutes
of allergen placement was concerned a positive result of skin
Prick tests, compared to negative result of negative control.

* Eosinophilia

One-time assessment of relative eosinophilia in full blood
count and its analysis were performed in 138 children with
pathological acid GER and in 32 children with CMA/FA exclu-
sively. Improper percentage value of eosinophilia, determined
in full blood count, was >5%.

* Total IgE concentration (¢ IgE) in serum — assessed with
Fluoro-Fast method (3M Diagnostic Systems, USA).

One-time assessment of serum IgE concentration was done
in 170 children — 138 with acid GER and 32 with CMA/FA
exclusively. Serum c IgE concentration >50 IU/ml was conside-
red as elevated in examined children.

Taking into consideration restricted specificity of one-time
measurement of total IgE in diagnosis of atopy, this test was
performed together with determination of specific Ig in this par-
ticular class for selected food allergens.

* Qualitative and quantitative assessment of specific IgE
against food allergens (a-s IgE) and inhalant allergens (i-s IgE)
with Fluro-Fast method (3M Diagnostic Systems, USA).

Assay of allergen specific Ig concentration in examined
children enabled confirmation of IgE-dependent pathomecha-
nism of food allergy and determination of food allergens.

These tests appeared to be helpful in cases where tests can-
not be performed or their results are doubtful, due to various
reasons.

103 patients suspected of allergy, with positive Prick tests
results (food allergens and/or inhalant allergens and increased
total serum IgE concentration) underwent qualitative and quan-
titative assessment of a-s IgE and i-s IgE.
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Table 1. General characteristics of 138 children with primary GER and GER secondary to CMA/FA, including age

Numb f patient Age of patients
i S
Examined Sex umber of patien 4-16 months 16-102 months
groups
N [%] N [%] N [%]
Group 1 Boys 39 283 23 16.7 16 11.6
Primary GER Girls 37 26.8 21 15.2 16 11.6
N=76 TOTAL 76 55.1 44 31.9 32 232
GESroup 2d Boys 33 23.9 16 11.6 17 12.3
secondary .
to CMA/FA Girls 29 21.0 14 10.1 15 10.9
N=62 TOTAL 62 44.9 30 21.7 32 232
TOTAL 138 100.0 74 53.6 64 46.4

Positive results of specific IgE were:

a) a-s IgE against cow milk proteins, hen’s egg white, hen’s
egg yolk, soy, fish, orange;

b) i-s IgE against grass, trees, bushes and weeds pollens,
house dust mites and cat’s fur, assayed in serum — presence sup-
ported in class >2-5.

B. Oral food challenge test [10,12,13,21,23].

Open or blind oral food challenge test (depending on the
age of patient) was carried out in order to establish causative
relationship between food and clinical symptoms, regardless
of pathogenetic mechanisms of allergy (IgE-dependent or IgE-
non-dependent) [8,13].

The first stage of diagnostic procedure preceding the begin-
ning of oral food challenge tests was eliminatory diet imple-
mentation, lasting 4 weeks in 138 children with acid GER. Diet
depended on elimination of the most common food allergens,
suspected of triggering off symptoms in examined children.

Eliminatory diet was determined on the basis of informa-
tion gathered from medical history of past nutrition and the
results of additional tests (skin Prick tests, s IgE) [8,13,23].

At the time of study, patients didn’t receive or had maxi-
mally reduced antillergic and/or antihistaminic medications.

138 children at various age, with pathological acid GER,
after eliminatory diet implementation (milk-free and/or hypoal-
lergic diet) underwent 204 biological oral food challenge tests;
138 (67.6%) with cow’s milk and 66 (32.4%) with other food.

In order to establish primary diagnosis, open food challenge
test was performed in 104 children (under 3 years of age) and
blind food challenge test in 34 children (under 3 years of age)
with mainly cow’s milk (low-lactose Bebilon, Ovita Nutricia)
or with other potentially noxious nutrients [13,23]. Further con-
trol challenge tests in 62 children at various age with acid GER
secondary to CMA/FA were repeated during 9-year clinical
observation and/or conservative treatment:

« after 1 year (open study in 33 children or blind study in
29 children),

« after 2 years (blind study in 47 children),

« after 4 and 9 years of treatment (blind study in 8 chil-
dren).

Every time child spent 1-3 days at hospital (Laboratory of
Allergy Diagnostics, of IIIrd Department of Pediatrics)

Time of appearance of biological reaction in examined child
was counted from the last food challenge up to 48-72 hours
after intake of specific nutrient in native, blind form.

Every patient examined received every day observation
chart for reporting intensity of clinical manifestation.

In case of cow’s milk allergy or soy milk allergy and/or
other food allergy the time of challenge test lasted 4 weeks.

The first challenge test was performed at the time of enroll-
ment, further challenge tests after 1, 2, 4, 9 years of treatment
with eliminatory diet. Long-lasting clinical observation was
conducted to determine the acquisition of children’s tolerance
towards previously noxious nutrient.

Positive result of food challenge test and/or positive results
of immunoallergological tests enabled to qualify a selected 62
children into group 2 — children with GER secondary to FA.

C. In order to establish the cause of secondary GER, differ-
ent from food allergy, the results of additional tests performed
in these children were analyzed, i.e. chest X-ray and upper gas-
trointestinal tract X-ray with barium swallow, X-ray or CT of
sinuses (exclusively in school children).

In some patients it was necessary to analyze; full blood
count, sedimentation rate, CRP, ASO and protein fraction pat-
tern, IgA, IgM, 1gG, Helicobacter pylori antibodies of the IgG
class, iron level in order to confirm or exclude infectious cause
of the symptoms presented.

Bacteriological examinations were performed in some chil-
dren (blood, urine, faeces, bile, pharyngeal and nasal excretion)
and metabolic screening by assaying lactic acid, ammonia,
acid-base balance parameters in blood. Pilocarpine test (chlo-
rine concentration in perspiration) was performed to exclude
cystic fibrosis [9,22,24,25].

3. Assignment of children into groups

Taking into consideration esophageal pH monitoring
results, complex differential diagnosis, oral food challenge tests
and nutrition analysis in 264 children, pathological acid GER
was confirmed in 138 of them (52.3%). These children were
assigned into group 1 and group 2 (7ab. I).

Group 1 — 76 patients (55.1%), of both sexes (39 boys —
28.3%, 37 girls — 26.8%), aged 4-102 months (mean age x=25.2
+27.28 months), with pathological primary GER.

Group 2 — 62 patients (44.9%), of both sexes (33 boys
— 23.9%, 29 girls — 21.0%), aged 4-74 months (mean age
x=21.53 £17.79 months), with pathological GER secondary to
CMA/FA.
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Table 2. Values of selected parameter of 24-hour esophageal pH monitoring in 138 children with pathological primary GER and GER
secondary to CMA/FA, before and during treatment and/or clinical observation (prospective study)

pH monitoring parameter — duration of the longest episode of acid GER (minutes)

Groups of examined
children with specific

Distal channel

Range of values; mean (X); standard deviation (+ SD); statistical significance (p); number of patients (N)

ailment — —
N=138 Before treatment (0) Treatment and/or clinical observation in progress
after 1 year after 2 years after 4 years after 9 years
Group 1 5.50-37.80 2.80-30.20 3.80 —24.60 7.20—17.00 3.80-5.00
. p 17.45+8.21 10.21+6.54 7.81£6.06 11.41£2.96 4.66+0.44
Primary GER
(76) (76) (46) (12) (12)
Statistical significance within 0—1, p=0.0001; 0 — 2, p=0.0001; 0 — 4, p=0.0022; 0 — 9, p=0.0022;
the groups 1-2,p=0.0001; 1 —4, p=0.0022; 1 — 9, p=0.0022; 2 — 4, p=0.0022; 2 — 9, p=0.0022;
®) 4-9,p=0.0022
Group 2 8.50 —41.50 3.20-30.20 3.30 - 27.60 8.20 - 16.30 3.90-9.80
GER + CMA/FA 14.61+7.68 10.03+5.83 6.23+4.89 10.19+2.71 5.28+1.86
(62) (62) 47 ®) ®)

Statistical significance within

0-1,p=0.0001; 0 -2, p=0.0001; 0 — 4, p=0.0117; 0 — 9, p=0.0117;

the groups 1-2,p=0.0001; 1 -4, p=0.0117; 1 =9, p=0.0117; 2 — 4, p=0.0117; 2 - 9, p=0.0117;
(p) 4-9,p=0.0117
Statistical significance
between the groups ns ns ns ns ns
®

Statistical analysis

The statistical analysis of the results comprised arithmeti-
cal mean, standard deviation, minimal and maximal values and
median — for measurable features and quantitative percentage
distribution for qualitative features.

To compare the groups, features compatible with normal
distribution, assessed with Kolomogorov compatibility test,
were assessed together with the post hoc Bonferroni one-way
analysis of variance. Features non-compatible with the distribu-
tion underwent Kruskal-Wallis test followed with Mann-Whit-
ney test. T-Student pair test or Wilcoxon matched pairs test,
respectively were used for the comparison between the two
tests within each group at time interval. Statistical significance
was p<0.05. Calculations were performed with the help of sta-
tistical package SPSS*12.0 PL.

Results

Prospective analysis of values of parameters measured dur-
ing 24-hour intraesophageal pH monitoring with dual-channel
probe (distal channel) was performed in 138 children. Assess-
ment concerned preliminary study and control studies (during
clinical observation and/or conservative treatment). 76 children
had acid primary GER (group 1) and 62 children GER second-
ary to CMA/FA.

pH monitoring parameters were defined as follows:
in 76 children before treatment (preliminary study) and after
1 year of treatment, in 46 children — after 2 years, and in 12 chil-
dren after 4 and 9 years of clinical observation and/or dietary
and pharmacological treatment (group 1) and in 62 children
— before treatment (preliminary examination) and after 1 year,
in 47 children after 2 years, and in 8 children after 4 and 9 years
of clinical observation and treatment (group 2).

The analysis is presented in Fig. /-4 and in Tab. 2 (distal
channel — above cardia).

* according to number of episodes of acid GER (pH<4)

(Fig. 1)

In children with primary GER (group 1) mean values of
measured parameter, before administration of treatment,
x=75.68+25.61, were similar to x=74.60+16.02 in children
with GER and CMA/FA (group 2).

During clinical observation and/or treatment mean values in
group 1 were decreasing and accounted for x=46.75+22.88 after
1 year; 35.20+13.00 after 2 years; 41.08+4.44 and 26.33+4.42
after 4 and 9 years, respectively.

In children with GER and CMA/FA (group 2) during
clinical observation and/or treatment a downward tendency of
number of episodes of acid GER measured before treatment
administration (x=74.60+16.02) was observed. Its mean values
made x=57.52421.71 after 1 year; 45.49+15.99 after 2 years;
49.25+7.21 and 27.00+1.69 after 4 and 9 years, respectively.
Mean number of episodes of acid GER, measured in distal
channel in both groups (1 and 2) revealed significant differen-
tiation within the groups, between preliminary study (0) and
control studies. Statistical significance was higher in group 1,
especially during prospective clinical observation and treat-
ment.

During clinical observation and treatment, differentiation
of mean number of episodes of acid GER between study groups
(1 and 2) was observed. Statistical significance was higher in
group 2 after 1 year than after 4 years.

** according to the number of episodes of acid GER

(pH<4), lasting >5 minute (Fig. 2)

In children with primary GER (group 1) mean values
of measured parameter, before treatment administration,
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Figure 1. Prospective comparative analysis of number
of episodes of acid GER between groups: 1 and 2 (distal
channel)
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Figure 3. Prospective comparative analysis of total acid GER
index between groups: 1 and 2 (distal channel)
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x=5.17£1.95 were lower than the values x=8.87+3.64 in chil-
dren with GER and CMA/FA (group 2).

During clinical observation and/or treatment in group 1
mean values were decreasing and accounted for x=3.55+2.17
after 1 year; 2.17+1.18 after 2 years; 2.75+0.62 and 1.58+0.51
after 4 and 9 year, respectively.

In children with GER and CMA/FA (group 2) a downward
tendency of mean number of episodes of acid GER lasting
>5 minutes, measured before treatment (x=8.87+3.64) was
observed. During clinical observation and/or treatment mean
values accounted for x=5.87+3.75 after 1 year; 2.8942.33 after
2 years; 4.88+0.99 and 2.00+0.00 after 4 and 9 years, respec-
tively.

Mean number of episodes of acid GER lasting >5 minutes,
measured in distal channel in both groups (1 and 2) constituted
significant differentiation within groups between preliminary
study (0) and control studies. Statistical significance was higher
in group 1, especially during prospective clinical observation
and treatment.

During clinical observation and treatment, differentiation
of mean number of episodes of acid GER lasting >5 minutes

Figure 2. Prospective comparative analysis of number of
episodes of acid GER (pH<4) lasting >5 minutes between
groups: 1 and 2 (distal channel)
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Figure 4. Prospective comparative analysis of acid GER index
(supine) between groups: 1 and 2 (distal channel)
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between study groups (1 and 2) was confirmed. Statistical sig-
nificance was higher in group 2, especially after 1 year and 4
years than after 9 years.

*** according to duration of the longest episode of acid

GER (minutes) (7ab. 2)

In children with primary GER (group 1), mean values
of the parameter measured before treatment administration
x=17.45+8.21 were higher than the values in children with GER
and CMA/FA x=14.61+7.68 (group 2).

During clinical observation and/or treatment in group 1,
mean values were decreasing and accounted for x=10.21+6.54
after 1 year; 7.81+6.06 after 2 years; 11.41+2.96 and 4.66+0.44
after 4 and 9 years.

A downward tendency of mean value of duration of the
longest episode of acid GER, measured before treatment
(x=14.61£7.68) was observed in children with GER and
CMA/FA.

During clinical observation and/or treatment mean values
accounted for x=10.03+£5.83 after 1 year; 6.23+4.89 after 2
years; 10.19+2.71 and 5.28+1.86 after 4 and 9 years, respec-

203
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tively. Mean values of time of the longest episode of acid GER
measured in distal channel in both groups (1 and 2) were signifi-
cantly different within the groups, between preliminary exami-
nation (0) and control examinations. Statistical significance
was higher in group 1, especially during prospective clinical
observation and treatment.

During clinical observation and treatment there was no dif-
ferentiation of mean values of duration of the longest episode
of acid GER between study groups (1 and 2). Statistical sig-
nificance was comparable in both groups: 1 and 2, in particular
years.

**%% according to total acid GER index (%) (Fig. 3)

In children with primary GER (group 1), before admini-
stration of treatment, mean values of measured parameter
x=13.42+5.52 were lower than the values x=17.17+6.96 in chil-
dren with GER and CMA/FA (group 2).

During clinical observation and/or treatment in group 1
mean values were decreasing and accounted for x=8.71+4.67
after 1 year; 6.99+4.24 after 2 years; 8.78+0.74 i 4.76+0.23
after 4 and 9 years, respectively.

In children with GER and CMA/FA (group 2) a downward
tendency of mean values of total acid RI, measured before treat-
ment (x=17.17+6.96) was observed.

During clinical observation and/or treatment mean values
constituted x=11.83+5.85 after 1 year; 6.93+5.34 after 2 years;
10.2141.12 1 4.59+0.24 after 4 and 9 years, respectively.

Mean values of total acid RI, measured in distal channel, in
both groups (1 and 2) revealed significant differentiation within
the groups, between preliminary examination (0) and control
examinations. Statistical significance was higher in group 1,
especially in prospective clinical observation and treatment.

During clinical observation and treatment differentiation of
mean values of total acid RI between study groups (1 and 2)
was observed. Statistical significance was higher in group 2,
especially after 1 year than after 4 years.

#*%%% according to acid RI, supine (%) (Fig. 4)

In children with primary GER (group 1), before treatment
administration mean values of measured parameter x=6.96+2.64
were lower than values x=7.67+2.87 in children with GER and
CMA/FA (group 2).

During clinical observation and/or treatment in group 1
mean values decreased and accounted for x=4.82+2.84 after 1
year; 3.46+2.06 after 2 years; 4.59+0.86 1 2.40+0.18 after 4 and
9 years, respectively.

In children with GER and CMA/FA a tendency of mean
value of acid RI, in supine position, measured before treatment
administration was observed (x=7.67+2.87).

During clinical observation and/or treatment mean values
constituted x=5.92+2.81 after 1 year; 3.18+1.88 after 2 years;
5.06+0.92 and 2.4040.09 after 4 and 9 years respectively. Mean
values of acid RI, in supine position, measured in distal chan-
nel in both groups (1 and 2) revealed significant differentiation
within the groups, between preliminary examination (0) and
control examinations.

Statistical significance was higher in group 1, especially
during prospective clinical observation and treatment.

During clinical observation and treatment differentiation
of mean values of acid RI, in supine position, between study
groups (1 and 2) was seen. Statistical significance was higher in
group 2, only after 1 year of treatment.

Discussion

Of 264 children with symptoms suggestive of GERD and
various diseases of gastrointestinal system in family history,
138 children (52.3%) had pathological acid GER confirmed
on the basis of 24-hour esophageal pH monitoring [1-7] and
GERD diagnosed.

The results of immunoallergological tests and positive
outcome of oral food challenge test [8-14,23] were pivotal in
determining the cause of the disease, and acid GER was dif-
ferentiated into primary (76 — 55.1%, group 1) and secondary
to CMA/FA (62 — 44.9%, group 2) in 138 children.

Children with pathological acid GER diagnosed were
included in a prospective study. The qualification of children
was consequent upon the anomalies of pH monitoring record-
ing and clinical manifestation. Both age and sex of 138 exam-
ined children of both study groups at diagnosis did not reveal
statistically significant differences.

It was assumed that the higher positioning of the sensor
of electrode in esophagus during 24-hour pH monitoring with
dual-channel probe, the less number of shorter lasting reflux epi-
sodes were recorded. Total time of reflux is therefore shortened,
which results from better efficiency of mechanism responsible
for neutralizing gastric content retrograding into esophagus and
the ability of esophagus to self-purification [5-7,19].

In both study groups (primary GER and secondary GER),
the comparative analysis of mean values of pH monitoring
parameters measured on the basis of 24-hour intraesophageal
pH monitoring in distal lead was carried out. The measurements
were done in preliminary study and during prospective clinical
observation and conservative treatment.

The analysis showed significant differentiation of mean
values between preliminary study and control study within
groups in the case of: number of episodes of acid GER and
episodes of acid GER lasting more than 5 minutes, duration of
the longest episode of acid GER and acid GER index: total and
supine. Statistical significance was higher in group with GER
secondary to CMA/FA, especially during prospective clinical
observation and treatment.

Differentiation of mean number of episodes of acid GER
and episodes of acid GER lasting more than 5 minutes was
shown during clinical observation and treatment.

Statistical significance of mean values of parameters men-
tioned was higher in group of GER secondary to CMA/FA after
1 year and 4 years.

Differentiation of mean values of total acid GER index
within the groups was also statistically significant in this group
after 1 year and 4 years. Similar mean values of supine acid
GER index differed within the groups and were of higher sta-
tistical significance in group with GER secondary to CMA/FA
but only after the first year of clinical observation and treat-
ment. This is attributable to fast reduction of intensity of supine
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GER at rest, especially during night sleep due to improvement
of mechanisms responsible for neutralization and self-purifica-
tion of esophagus under dietary and pharmacological treatment
[12,14,19,21,22,25].

In the summary of the aforementioned comparative analy-
sis, significantly higher values of pH monitoring parameters
measured were shown during prospective studies, excluding
duration of the longest episode of acid GER in children with
GER secondary to CMA/FA in comparison with children with
primary GER. Results obtained in patients with GER, in a study
group with allergy are attributable to more intense to disorder of
gastroesophageal junction arguably due to coexistent allergiza-
tion of the upper gastrointestinal tract with noxious nutrient or
food from children’s regular diet [5-7,12,21,22,25].

Conclusions

In conclusion it was stated that values of pH monitoring
parameters in distal channel in children at diagnosis were com-
parable, and results enabled to differentiate acid GER into pri-
mary and secondary.

During prospective clinical observation and/or conservative
treatment the intensity of reflux in study groups was assessed
on the basis of the results of episodes of acid GER and episodes
of acid GER lasting more than 5 minutes in distal channel.

Acid GER index: total and supine appeared to be important
diagnostic parameter but only after the first year of dietary and
pharmacological treatment. It was therefore determined that
GER secondary to CMA/FA was more intense than primary
GER at that time.
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