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Is Gastroesophageal Reflux Disease
a Common Complication in Infants with
Congenital Heart Disease?

Konjenital Kalp Hastalig1 Olan Bebeklerde
Gastroozofageal Reflii Hastalig:
Yaygin Bir Komplikasyon mudur?

ABSTRACT Objective: Gastroesophageal reflux disease (GERD) is believed to be one of the most
common complications of congenital heart disease (CHD) in infants though the exact prevalence is
not known. In this study, we aimed to investigate GERD symptoms in infants with CHD. Material
and Methods: Infant Gastroesophageal Reflux Questionnaire Revised was applied twice for 109 in-
fants with CHD and 81 healthy infants, both with a median age of 5 months, two months apart and
data were analyzed. Results: Mean reflux score was 4.81+0.56 (0-23) and 5.1+5.71 (0-24) in the CHD
and control groups, respectively (p=0.62). According to ROC curve analysis, we considered a score
of 7 (95% CI=53%-76.6%) as being a cut-off value for GERD. Thirteen infants, 7 with CHD (6.42%)
and 6 healthy infants (7.40%) had reflux score>16 (p=0.79). Conclusion: GERD is not more common
in CHD than in healthy babies. As the only difference in terms of individual symptom prevalence
is in apnea and cyanosis, symptoms of CHD as well, it was concluded that there is a need for more
objective methods and new questionnaires to be used for infants with CHD.

Keywords: Congenital heart disease; gastroesophageal reflux disease; infant, survey

OZET Amag: Gastrodzofageal reflii hastahigi (GORH), dogustan kalp hastaligi olan bebeklerde en stk
goriilen komplikasyonlarindan biri olduguna inanilmakta olup, kesin prevalans: bilinmemektedir.
Bu calismada, konjenital kalp hastaligi (KKH) olan bebeklerde GORH semptomlarini aragtirmay1
amagladik. Gereg ve Yontemler: Diizeltilmis Gastrodzofageal Reflii Anketi KKH olan 109 hasta ile
81 saglikli bebek tizerinde iki ay arayla uygulandi. Her bir sorunun cevab: hem KKH olan (siyano-
tik ve asiyanotik) hem de saglikli gruplarda karsilagtirildi. Her iki grubun medyan yags1 5 ay olarak
saptand1. Bulgular: Ortalama reflii skoru, KKH ve kontrol grubunda sirasiyla 4,81+0,56 (0-23) ve
5,1+5,71 (0-24) idi (p=0,62). ROC analizine gore, GORH igin cut-off degerini 7 olarak (%95 CI=%53-
%76,6) kabul ettik. Yedisi KKH (%6,42) ve altis1 saglikli olmak {izere toplam 13 bebekte (%7,40)
reflii skoru >16 (p=0,79) idi. Sonug: GORH, saglikli olan bebeklere gére KKH olanlarda daha yaygin
degildir. Semptomlarin prevalans: agisindan tek fark, KKH’nin da semptomlar1 olan apne ve siya-
noz olarak bulunmustur. KKH’l1 bebeklerde GORH agisindan daha objektif yontemlere ve yeni an-
ketlere ihtiyag¢ oldugu sonucuna varilmagtir.

Anahtar Kelimeler: Konjenital kalp hastalii; gastrodzofageal reflii hastalif1; bebek, anket

ignificant advances in surgical techniques and intensive care manage-
ment have led to increased survival in children with congenital heart
disease (CHD). However, a high number of those children suffer from
feeding problems, malnutrition, and growth retardation.'? Although gas-
troesophageal reflux disease (GERD) is believed to be one of the most com-
mon complications of CHD in infants and to cause recurrent pulmonary
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infections, and growth and development retarda-
tion, there is not any study investigating its preva-
lence among this group of patients.** Wide
spectrum of GERD symptoms and invasive nature
of diagnostic methods seem to be the obstacles for
easy and reliable diagnosis. Some questionnaires
have been developed so far for noninvasive diag-
nosis of GERD, among which is the revised Gas-
troesophageal Reflux Questionnaire (I-GERQ-R).

The aim of our study was to determine the fre-
quency of GERD in a group of infants with CHD
using I-GERQ as a diagnostic tool.

I MATERIAL AND METHODS

The study was planned as a cross-sectional study in
two separate groups in order to determine GERD
frequency in 0-1 year old infants with CHD who
were diagnosed with echocardiography and fol-
lowed at the Pediatric Cardiology outpatient clinic.
Infants included in the study were randomly se-
lected among infants aged 0-1 who applied to
[nénii University Turgut Ozal Medical Center Pe-
diatric Cardiology, Eco and general pediatric poly-
clinics between December 2016-2017. The group
with congenital heart disease was divided into two
main groups as cyanotic and acyanotic. In addition,
the cyanotic decreased pulmonary blood flow, the
cyanotic increased pulmonary blood flow; Acyan-
otic left-right shunt and Acyanotic obstructive
were included in the study. Healthy infants were
included as controls. Informed consent was ob-
tained from the parents before entry into the study.
The study protocol was approved by the Ethical
Committee of the University (2016/178). The writ-
ten authorization for the use of native language
(Turkish) version of I-GERQ-R was taken from
Pittsburg University Institute of Innovation (GSCC
130 Thackeray Avenue Pittsburgh, PA). In our
study, the translation of the questionnaire into
Turkish was used.

The questionnaire contains 13 questions. In
the first 2 questions, the amount and number of re-
gurgitation were asked to families. In the third
question, the crying and restlessness due to regur-
gitation were asked. The fourth and fifth questions
included refuse a feeding when the baby was hun-
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gry and to stop eating at the time of feeding. In the
sixth question, families were asked about the ex-
cessive crying of infants after feeding. In the sev-
enth question, we were asked about the state of
crying and restlessness compared to the previous
week. In the eighth question, we were asked about
the duration of crying and restlessness of the in-
fants during a 24 hour period. In the ninth ques-
tion, the infants were asked about their hiccups
during the past week. In the tenth question
episodes of arching back; in the 11" and 12 ques-
tions, the families were asked questions of
apnea/turned blue. In the thirteenth question, the
parents were asked about the severity of GERD
symptoms. Answers to each question in both CHD
(cyanotic and acyanotic) and healthy groups, and the
statistical comparisons were shown in (Table 1).

The questionnaire was initially applied to 30
infants (15 with CHD and 15 healthy) by two
methods; first, the questionnaire was applied to the
same baby twice by the same interviewer one week
apart; second, it was applied to the same baby by
two different interviewers at the same day. In both
methods, similar reflux score results were found,
which indicated the intra and inter rater reliability.
I-GERQ-R score of 7 or greater (95% CI=53%-
76.6%) had 61.3% and 83.8% sensitivity and speci-
ficity, respectively, according to ROC curve analysis
and thus cut-off pathologic score for the 0-1 age
group was accepted as=7 in our study. Score of >16
was considered as the marker of GERD according to
the study of Deal et al. who found the sensitivity and
specificity as 95% and 74%, respectively.®

Infants with score >7 were followed up for a
two-month period, then which the questionnaire
was re-applied. During this period, it was planned
to perform a 24-hour pHmeter/impedance analysis
in those who would have additional symptoms in-
cluding respiratory problems and growth faltering.

STATISTICAL ANALYSIS

IBM SPSS Statistics 22.0 program was used for the
statistical analysis. Normal distribution was evalu-
ated by Shapiro-Wilk test. The Pearson chi-square
test was used for the comparison of data. A value of
p<0.05 was considered statistically significant.
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TABLE 1: Symptoms of infants with CHD and healthy controls.

Acyanotic CHD Cyanotic CHD Healthy
Symptoms CHD N=109 N=95 N=14 N=81 P1 P2 P3 P4 P5
Regurgitation frequency
Less than once 76.1% (n=83) 77.9% (n=74) 64.3% (n=9) 69.1% (n=56) 0.07 0.15 05 0.058  0.506
1 to 3 times 8.3% (n=9) 7.4% (n=7) 14.3% (n=2) 21% (n=17)
410 6 times 12.8% (n=14) 11.6% (n=11) 21.4% (n=3) 8.6% (n=7)
More than 6 times 2.8% (n=3) 3.2% (n=3) 0% (n=0) 1.2% (n=1)
Regurgitation volume
Did not spit up 76.1% (n=83) 77.9% (n=74) 64.3% (n=9) 69.1% (n=56)  0.231 0506 0.602  0.223  0.834
< 1 tablespoonful 10.1% (n=11) 7.4% (n=9) 14.3% (n=2) 17.3% (n=14)
1-2 tablespoonful 11% (n=12) 10.5% (n=10) 14.3% (n=2) 7.4% (=6)
> 2 ounces to half the feeding 2.8% (n=3) 2.1% (n=2) 7.1% (n=1) 3.7% (n=3)
More than half the feeding 0% (n=0) 0% (n=0) 0% (n=0) 2.5% (n=2)
Regurgitation discomfort
Never 73.4% (n=80) 75.8% (n=72) 57.1% (n=8) 72.8% (n=59) 0717 0300 0.101  0.559  0.361
Rarely 7.4% (n=8) 4.2% (n=4) 21.4% (n=3) 7.4% (n=6)
Sometimes 12.8% (n=14) 13.7% (n=13) 14.3% (n=2) 9.9% (n=8)
Often 6.4% (n=7) 6.3% (n=6) 7.1% (n=1) 9.9% (n=8)
Always 0% (n=0) 0% (n=0) 0% (n=0) 0% (n=0)
Refuse feed when hungry
Never 81.7% (n=89) 82.1% (n=78) 78.6% (n=11) 82.7% (n=67) 0786 0500 0.249  0.738 0.378
Rarely 9.2% (n=10) 7.4% (n=7) 21.4% (n=3) 8.6% (n=7)
Sometimes 7.3% (n=8) 8.4% (n=8) 0% (n=0) 4.9% (n=4)
Often 1.8% (n=2) 2.3% (n=2) 0% (n=0) 3.7% (n=3)
Always 0% (n=0) 0% (n=0) 0% (n=0) 0% (n=0)
Stop feed when hungry
Never 82.6% (n=90) 82.1% (n=78) 85.7% (n=12) 86.4% (n=70) 042 0111 0504  0.029 0.864
Rarely 6.4% (n=7) 5.3% (n=5) 14.3% (n=2) 9.9% (n=8)
Sometimes 9.2% (n=10) 10.5% (n=10) 0% (n=0) 0% (=0)
Often 0.9% (n=1) 1.1% (n=1) 0% (n=0) 2.5% (n=2)
Always 0.9% (n=1) 1.1% (n=1) 0% (n=0) 1.2% (n=1)
Cry during/after feed
Never 76.1% (n=83) 78.9% (n=75) 57.1% (n=8) 63.0% (n=51) 0219  0.184 0233  0.121 0540
Rarely 10.1% (n=11) 8.4% (n=8) 21.4% (n=3) 18.5% (n=15)
Sometimes 11% (n=12) 10.5% (n=10) 14.3% (n=2) 17.3% (=14)
Often 1.8% (n=2) 1.1% (n=1) 7.1% (n=1) 1.2% (n=1)
Always 0.9% (n=1) 1.1% (n=1) 0% (n=0) 0% (n=0)
Cry greater than usual
Never 56.5% (n=61) 62.8% (n=59) 28.6% (n=4) 61.7% (n=50)  0.711 0367 0.097  0.840 0.145
Rarely 28.7% (n=31) 23.4% (n=22) 50% (n=7) 21.0% (n=17)
Sometimes 11.1% (n=12) 10.6% (n=10) 14.3% (n=2) 12.3% (=10)
Often 3.7% (n=4) 3.2% (n=3) 7.1% (n=1) 3.7% (n=3)
Always 0% (n=0) 0% (n=0) 0% (n=0) 1.2% (n=1)
Cry duration
Less than 10 minutes 62.4% (n=68) 64.8% (n=62) 52.4% (n=6) 51.9% (n=42)  0.057  0.058 0.108  0.016 0872
10 minutes to 1 hour 23.9% (n=26) 23.2% (n=22) 28.6% (n=4) 21% (n=17)
1 -3 hour 11% (n=12) 8.4% (n=8) 28.6% (n=4) 25.9% (n=21)
3 or more hours 2.8% (n=3) 3.2% (n=3) 0% (n=0) 1.2% (n=1) continued...—
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TABLE 1: Continued.

Apnea (awake/struggle)

Overall severity

Acyanotic CHD
Symptoms CHD N=109 N=95
Hiccups
Never 53.2% (n=58) 53.7% (n=51)
Rarely 22.9% (n=25) 21.1% (n=20)
Sometimes 22% (n=24) 22.3% (n=22)
Often 1.8% (n=2) 2.1% (n=2)
Always 0% (n=0) 0% (n=0)
Arching
Never 85.3% (n=93) 88.6% (n=83)
Rarely 5.5% (n=6) 4.2% (n=4)
Sometimes 6.4% (n=7) 6.3% (n=6)
Often 1.8% (n=2) 2.1% (n=1)
Always 0.9% (n=1) 0% (n=0)

no 90.8% (n=99) 93.7% (n=89)
yes 9.2% (n=10) 6.3% (n=6)
Turned blue

no 92.7% (n=101) 93.7% (n=89)
yes 7.3% (n=8) 6.3% (n=6)

No symptoms 62.4% (n=68) 65.3% (n=62)
Very mild 19.3% (n=21) 16.8% (n=16)
Mild 14.7% (n=16) 14.7% (n=14)
Moderate 2.8% (n=3) 2.1% (n=2)
Severe 1.1% (n=1) 1.1% (n=1)
Very severe 0% (n=0) 0% (n=0)

Cyanotic CHD Healthy
N=14 N=81 P1 P2 P3 P4 P5
50% (n=7) 46.9% (n=38) 0394 0665 0665 0475 0.712
35.7% (n=5) 23.5% (n=19)
14.1% (n=2) 22.2% (=18)
0% (n=0) 6.2% (n=5)
0% (n=0) 1.2% (n=1)
76.2% (n=10) 81.5% (n=66) 0594 0031 0046 0363 0.183
14.3% (n=2) 11.1% (n=9)
7.1% (n=1) 6.2% (n=5)
0% (n=0) 1.2% (n=1)
7.1% (n=1) 0% (n=0)
71.4% (n=10) 98.8% (n=80) 0.020  0.001 0.007  0.086 0.000
28.6% (n=4) 1.2% (n=1)
85.7% (n=12) 100% (n=81) 0.013 0017 0286 0021 0.001
14.3% (n=2) 0% (n=0)
42.9% (n=6) 63.0% (n=51) 0.894 0727  0.341 0.787  0.633
35.7% (n=5) 19.8% (n=16)
14.3% (n=2) 11.1% (=9)
7.1% (n=1) 4.9% (n=4)
0% (n=0) 1.2% (n=1)
0% (n=0) 0% (n=0)

P1: CHD-Healthy; P2: Acyanotic-Cyanotic-Healthy; P3: Acyanotic-Cyanotic; P4: Acyanotic-Healthy; P5: Cyanotic-Healthy.

I RESULTS

One hundred and nine infants with CHD (46.8%
girls and 53.2% boys), 95 of whom were acyanotic
and 14 were cyanotic and 81 (45.7% girls and
54.3% boys) healthy infants were included. There
was no significant difference in gender between
the patient and healthy groups (p=0.879). Median
age was 5 months in both groups (p=0.169). Mean
body weight in the healthy and CHD group was
6.90+2.0 kg and 6.1+1.7 kg, respectively (p=0.02).
It was found that 11.9% of CHD group and 2.5% of
healthy group had body weight percentile below
<3p (p=1).

While ventricular septal defect (VSD) was the

most common diagnosis in the acyanotic group,
Fallot tetralogy (FT) was at the top of the list in the

cyanotic group. Etiologic distribution of the CHD
was shown in (Figure 1).

Reflux score of >7 was found in 48 (25.2%) of
all infants. It was >7 in 29 babies (60.4%) among
CHD group and in 19 babies (39.6%) among
healthy group (p=0.376). We also found a reflux
score of >16 in thirteen infants in this group of 48
babies. Thirteen infants, 7 with CHD and 6 healthy
infants had reflux score> 16 (p=0.79) (Table 2).
There was no significant difference in gender be-
tween the patient and healthy groups who had re-
flux score> 7 (p=0.376). Mean reflux score was
4.81+0.56 (0-23) and 5.1+5.71 (0-24) in the CHD
and control groups, respectively (p=0.62).

Back arching during feeding was more com-
mon in cyanotic infants compared to acyanotic
ones (p=0.03). When we evaluated the respira
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FIGURE 1: Etiologic distribution of congenital heart disease.
VSD: Ventricular septal defect; ASD: Atrial septal defect; PDA: Patent ductus arteriosus; AVSD: Atrioventricular septal defect; FT: Tetralogy of Fallot;
TGA: Transposition of the Great Arteries; TAPVC: Total anomalous pulmonary venous return.

TABLE 2: Gender distribution of patients according to reflux scores in CHD and control groups.
Reflux score> 7 Reflux score > 16
Gender Gender
Groups Male Female Total Male Female Total
CHD Number 13 16 29 4 3 7
For groups % %44.8 %hb.2 %100.0 %57.1 %42.9 %100.0
For genders % %b54.2 %66.7 %80.4 %57.1 %50 %53.8
HEALTY Number 11 8 19 3 3 6
For groups % %57.9 %42.1 %100.0 %50 %50 %100.0
For genders % %45.8 %33.3 %39.6 %42.9 %50 %46.2
Toplam Number 24 24 48 7 6 13
% %50.0 %50.0 %100.0 %53.8 %46.2 %100.0
p 0.376 0.56

tory symptoms such as apnea and turning blue/pur-
ple within the last one week, we found increased
frequency in the cyanotic group, as expected
(p<0.001).

Median age was 4 months for both CHD and
control groups who had a reflux score>7. It was
found that reflux score reached a peak value at the
4th month and decreased towards the 1st year of
life in CHD group. Similarly, in healthy group, re-
flux score>7 rate was highest (26.3%; n=5) at the
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4th month. Furthermore, 2 patients with CHD
(28.6%) and 2 infants (33.3%) from healthy group
had a reflux score> 16 while they were 4 months
old. Surprisingly, we found that reflux score peaked
at 4 months in the group who had reflux score> 16.
Reflux score and age relationship was shown in
(Figure 2).

In our study, 27.3%, 40%, 20%, and 12.9% of
patients with secundum atrial septal defect (ASD),
patent ductus arteriosis (PDA), pulmonary steno-



Mehmet Semih DEMIRTAS et al.

Turkiye Klinikleri J Pediatr. 2019;28(1):19-27

FIGURE 2: Distribution of cases with reflux score =16 in CHD and healthy groups according to age.
CHD: Congenital heart disease.

sis, and VSD, respectively, had reflux scorex>7
(p=0.424). It was found that type of CHD had no
effect on reflux in CHD patients with reflux score
>16 (p=0.91), either.

Patients with CHD whose reflux score> 7 were
followed and reevaluated after 2 months using the
same questionnaire. Considering the possibility of
physiological reflux, the questionnaire was re-ap-
plied in this period due to the situation of sponta-
neous recovery. Twenty three of them (23/29) could
be assessed; three patients were already dead, re-
maining could not be contacted. Mean reflux score
was found as 5.30+0.48 in the second evaluation (1-
9; p=0.03) and only two CHD patients had reflux
scorex>7 (8.7%). Of all, 6.4% (n=7) had reflux
score>16; 5 of these CHD patients were in acyanotic,
2 of them were in the cyanotic group. Although pH
meter/impedance analysis was planned for those in-
fants, parents did not accept the procedure. Third I-

24

GERQ-R, which was performed one month after the
24 evaluation revealed lower scores (<7).

We evaluated the probable risk factors which
might have increased the reflux score (>7) in in-
fants with CHD including age, gender, weight per-
centile, and type of CHD and found that cyanotic
CHD group had a 3.72 times higher risk (a confi-
dence rate of 1.08-14.2) than acyanotic left-right
shunt infants (Table 3). Multiple regression analy-
sis was also planned for the group who had reflux
score> 16, however it could not be performed due
to insufficient number of patients.

DISCUSSION

It is envisaged that 11,500 children with CHD are
born every year in our country and 3500-4000 of
these children require medical, interventional or
surgical treatment.”® Although life expectancy has



Mehmet Semih DEMIRTAS et al.

Turkiye Klinikleri J Pediatr. 2019;28(1):19-27

TABLE 3: Assessment of risk factors affecting reflux score in CHD.
Odds ratio at 95% ClI

Risk Factors p value Odds Ratio Lower Upper
Age {month) 0,748 0,968 0,796 1,178
Gender 0,191 1,853 0,736 4,666
<3p 0,854
3-90p 0,574 1,504 0,362 6,253
>90p 0,999 0,000 0,000
Acyanotic Left-Right Shunt 0,185
Acyanotic Obstructive 0,688 0,751 0,186 3,038
CHD with decreased pulmonary blood flow 0,393 2,378 0,326 17,324
CHD with increased pulmonary blood flow 0,035 3,727 1,016 19,169
Constant 1,298 0,273

<3p: Under 3 percentileges; 3-90p: Beetwen 3-90 percentileges; >90p: Upper 90 percentileges; Legends.

CHD: Congenital hearth disease; Cl: Confidence interval.

increased over time as a result of prenatal diagno-
sis and treatment, and surgical advances; these chil-
dren are still at risk of infection, malnutrition,
anemia, growth and developmental retardation.”'
In theoretical base, presence of hepatomegaly or as-
cites in CHD might cause delayed gastric emptying
which subsequently results in GERD.

Gastroesophageal reflux is not rare in infants
and the diagnosis is often based on symptoms
though it is not always easy due to age-related non-
specific symptoms and findings.!" Questionnaires
for symptoms are based on the parents’ perception
and have been developed to increase the reliability
of story rather than to diagnose.'” It is widely rec-
ommended that -GERQ-R developed by Orenstein
etal. and GSQ-I and GSQ-YC by Deal et al. could be
used in follow-up of infants with GERD.>613

Despite their noninvasive and easy to perform
characteristics, no questionnaire-based study has
been performed in CHD infants so far. In this
study, we aimed to investigate GERD in CHD in-
fants using this method. We found that GERD
prevalence according to I-GERQ-R in healthy and
CHD infants was 7.40% and 6.42%, respectively
(p=0.79). Mean reflux score was not different in
CHD and healthy infants (4.81+5.06 vs. 5.1+£5.71;
p=0.62), either. Van Howe and Storms reported
mean [-GERQ-R score gradually decreasing from
11.7 to 6.97 in 1-6 months old healthy infants.!

25

This rates are compatible with our mean score of
0-1 year old infants with a median age of 4 months.

Tanriverdi et al. found the rate of GERD as
14% among 0-2 year-old infants in the Aegean re-
gion of our country in a survey-based study.” In
our study, we found the prevalence of GERD in
healthy infants as 7.4%; it was lower than that of
Tanriverdi probably due to narrow age distribution
and regional differences."

It is widely accepted that there is a strong re-
lationship between age and GER and that reflux
symptoms appear in the first months of life, peak-
ing at about 4™ month.'® The age at which reflux
made a peak was 4th month in both groups in our
study and it was also observed that GERD rate de-
creased towards to 1 year old.

The study performed by Deal et al. in 2005 re-
vealed that the most frequent symptom was regur-
gitation/vomiting (90%) and the least frequent was
feeding refusal (42%) among 0-11 month old in-
fants with GERD.® In our study we found feeding
refusal rate as 18.3% (n=20) in the CHD group and
17.3% (n=14) in the healthy group. There are a
number of studies trying to figure out whether cry-
ing episodes and restlessness are meaningful find-
ings for GERD in infants. Vandenplas et al. found
that crying attacks and fussiness showed a poor cor-
relation with GERD in their study.'” One of the
rare studies that supports discomfort is related to
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reflux episodes is the Feranchack’s.'® Orenstein et
al. reported crying and restlessness as 66% in their
study in 1996. In our study, crying and restlessness
rates at any time was 43.5% in CHD group and was
38.3% in the control group (p=0.36)."

Animasahun et al reported in their study that
cyanosis was the most common presentation of
CHD. As symptoms of cyanosis and apnea are seen
at high rates in CHD, we evaluated the data of
acyanotic and cyanotic groups separately with the
concern that cyanosis due to CHD might have de-
creased the reliability of the scoring system.?’ In
our study, 1.2% (n=1), 6.3% (n=4), and 28.6% (n=6)
of infants from control, acyanotic, and cyanotic
CHD groups had apnea or turning blue/purple
(p<0.0001). Thus it was concluded that apnea and
cyanosis in favor of cyanotic CHD could be attrib-
uted to CHD itself, not to GERD. Crying time was
shorter in cyanotic CHD infants compared to
healthy group probably due fatigue and weakness.
It is surprising that the total score and the fre-
quency of GERD is lower (not statistically) in CHD
infants. This can partially be attributed to over re-
porting of mothers of healthy infants compared to
others who have more serious health problem ex-
periences so far.

The mean GERD score and GERD frequency
at baseline and follow-up of our study were not
statistically different between CHD and healthy
infant groups. The only difference in terms of in-
dividual symptoms between CHD and control
group was found in apnea and cyanosis rates. The
higher score that was found in cyanotic CHD pa-
tients seems to be due to cyanosis, which is the es-
sential symptom of the heart disease. The fact that
we have fewer patients compared to the studies in
the literature is one of our most important short-
comings of our study. In addition, answers to
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some questions in the surveys we used that may
include symptoms is also seen in the congenital
heart disease, was another inhibiting factor in our
study.

I CONCLUSION

The mean GERD score and GERD frequency at
baseline and follow-up of our study were not statis-
tically different between CHD and healthy infant
groups. For more reliable results there is a need for
more objective methods such as pH-meter/imped-
ance analysis in CHD. It seems that there is also a
need for new questionnaires to be used for infants
with CHD, especially for cyanotic CHD infants.
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