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ABSTRACT

Purpose: Gastro esophageal reflux disease (GERD) is a burdensome disease affecting many
children. A clinical examination is reported to be unreliable to diagnose GERD in children.
This study aimed to investigate the relationship between the Pediatric Gastroesophageal
Reflux Disease Symptom and Quality of Life Questionnaire (PGSQ) and endoscopic and
histopathological findings in children with symptoms suggesting GERD. Changes in the
PGSQ score in children with esophagitis as response to one month therapy were recorded as
secondary outcome.

Methods: This is a prospective cohort study in the pediatric outpatient clinic in an
Indonesian tertiary hospital. Children aged 2-17 years old with clinical symptoms suspected
of GERD are included in the study. Blinded endoscopic and histopathological examination
was performed in all patients before one month proton pump inhibitors (PPI) therapy. The
PGSQ information was collected at inclusion and after one month PPI treatment.

Results: Fifty-eight subjects were included. Esophagitis was found in 60.9% of subjects
according to endoscopy and 58.6% according to histology. There was no significant
relationship between the PGSQ score and endoscopic (p=0.781) nor biopsy (p=0.740)
examinations. The PGSQ showed a low diagnostic value compared to endoscopy and biopsy
(area under the curve [AUC] 0.477, p=0.477, 95% confidence interval [CI] 0.326-0.629 and
AUC 0.474, p=0.740 (95% CI 0.321-0.627 respectively). The PGSQ improved significantly post
one month of PPI treatment.

Conclusion: The PGSQ cannot be used to diagnose esophagitis in children with clinical
symptoms suggesting GERD. However, the PGSQ can be used to monitor the treatment
response in children with esophagitis.
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INTRODUCTION

Gastro-esophageal reflux (GER) presenting with troublesome symptoms is referred as
gastroesophageal reflux disease (GERD) [1]. Prolonged and/or frequent exposure to gastric
acid during reflux episodes may irritate the esophageal luminal wall and will subsequently
cause inflammation and esophagitis [2,3].

GER-symptoms affect 1.8-7.2% of 3 to 9 year-old and 5.2-8.2% of 10-17 year old children [4].
A study by Mulyani in Jakarta, Indonesia, found a prevalence of reflux esophagitis of 85.7%
in children aged 1 to 5 years old who presented with feeding problems lasting for at least one
month [5]. Similarly, the prevalence of reflux esophagitis in Indian children accounted for
78.8% of children undergoing endoscopy because of GERD symptoms [6]. Prompt diagnosis
is imperative to prevent the development of complications. Up to 6-13% children with GERD
ultimately may require surgery due to Barret’s Esophagus [7-9].

The clinical diagnosis of GERD is challenging since the clinical presentation varies greatly.
Commonly reported symptoms include persistent vomiting, hematemesis, failure to thrive,
or other non-specific symptoms such as hoarseness, dysphagia/odynophagia, and sleep
disturbance [10-12]. In older children and adolescents who are more capable of expressing
complaints objectively, symptoms remain varied and non-specific [10-12].

The diagnosis of esophagitis is based on endoscopic and histopathological examination
[5,10]. However, endoscopy causes discomfort, is invasive, can be quite expensive and is also
operator-dependent [13]. In several countries, including Indonesia, endoscopy is limited to
tertiary hospitals. This renders GERD screening in the clinical field crucial to avoid under-
and over-diagnosis and unjustified empirical therapy. Since clinical screening plays a very
important role, there is a need to study the relationship between the presenting clinical
symptoms and findings upon endoscopy and histopathology.

A study by Kleinman et al. [14] validated the Pediatric Gastroesophageal Reflux Disease
Symptom and Quality of Life (PGSQ) questionnaire to diagnose GERD in 231 subjects. The
PGSQ questionnaires consist of 21 questions for GERD symptoms and 20 question on quality
of life. The PGSQ-Cp questionnaire is used for children aged 2-8 years old and filled by the
parents/guardians, while the PGSQ-A questionnaire is used for children aged 9-17 years

old and is completed by the subjects themselves. However, the utility of this questionnaire
to furtherdistinguish reflux esophagitis from non-esophagitis among GERD patients has
never been reported. The primary objective of this study was to investigate the relationship
between the PGSQ questionnaire and endoscopic and histopathological findings in children
with clinical GERD. In addition, we also assessed the changes in the PGSQ questionnaire in
response to therapy.
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MATERIALS AND METHODS

This prospective cohort study was performed in the pediatric outpatient clinic of the Cipto
Mangunkusumo General Hospital. Pediatric patients aged 2-17 years old with clinical
symptoms suggesting GERD such as hematemesis, recurrent vomiting, poor weight gain/
failure to thrive, heartburn, globus pharyngeus, dysphagia/odinophagia, anemia, and
reccurrent respiratory or ear, nose, and throat (ENT) symptoms that did not respond to
standard therapy (for the respiratory tract or ENT symptomatology) and lasted at least for the
past 4 weeks were candidates to be included in the study.

Patients with neurological and congenital abnormalities, history of esophageal surgery,
contraindicated for endoscopy, malnutrition (actual body weight/ideal weight for height
<-3 standard deviation), and patients with history of food allergy and receiving medications
(proton-pump inhibitor, H2 antagonist, cisapride, domperidone, metoclopramide) within 2
weeks prior to recruitment were excluded.

Subjects were recruited via consecutive sampling. Upon obtaining informed consent,

the subjects and/or parents were given a short instruction on how to fill in the PGSQ
questionnaires and were given approximately 60 minutes. The questionnaires were translated
into Indonesian and were validated [15].

Endoscopic examination was performed by pediatric gastroenterology and hepatology
consultants who were blinded to the questionnaire score. Endoscopic findings were classified
using the Los Angeles classification into four grades A to D (A: 1 or more mucosal breaks <5
mm; B: 1 or more mucosal breaks >5 mm; C: 1 or more mucosal breaks that is continuous
between the tops of two or more mucosal folds but that involves <75% of the circumference;
D: 1 or more mucosal breaks that involves >75% of esophageal circumference) [16]. Any
abnormalities found which were milder than Los Angeles grade A classification, were then
considered as “unclassified”. The biopsies were examined by an independent pathologist
blinded to the questionnaire and endoscopic results. Esophagitis was diagnosed using the
classification by the Caris Research Institute and was further classified into 8 types: type

1 (normal esophageal mucosa), type 2 (minimal reactive esophagitis), type 3 (mild active
esophagitis), type 4 (active esophagitis), type 5 (erosive esophagitis), type 6 (esophageal
ulcer), type 7 (eosinophillic esophagitis pattern of injury), and type 8 (Barrett’s mucosa).
Subjects were categorized as esophagitis when the biopsy showed a minimum of type 3 Caris
Research Institute classification. Furthermore, assessment for Helicobacter pylori infection was
performed in all study participants.

All patients who had esophagitis and/or gastritis evident from endoscopic and/or
histopathological findings were then treated with proton-pump inhibitors (PPI) 1-2 mg/kg/
day (max 40 mg/day), once daily, for one-month, independent of the evolution of symptoms.
Following completion of one-month regimen, the PGSQ questionnaires were reassessed.
Untreated patients were not followed and had no second assessment. There was no second
endoscopy performed after one month PPI treatment.

All data were analyzed using IBM SPSS Statistics for Windows (version 22.0; SPSS Inc.).

Saphiro-Wilk test was used to assess the data distribution. Association between PGSQ-Cp,
PGSQ-A, and esophagitis diagnosis (by endoscopy or biopsy) were analyzed using one-way
ANOVA. Changes in PGSQ scores in response to treatment were analyzed using Wilcoxon-
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signed rank test. The receiver operating curve (ROC) was used to assess the diagnostic value
of PGSQ score to diagnose esophagitis.

This study obtained approval from The Ethical Committee of Faculty of Medicine, Universitas
Indonesia with approval number 773a/UN2.F1/ETIK/IX/2016. Written informed consent was
obtained from the parents/legal guardians of subjects included in the study.

RESULTS

A total of 58 subjects were included: 32 subjects in the Cp group and 26 subjects in the A
group. The most frequent symptoms were epigastric pain in 79.1%, recurrent vomiting in
67.2%, and poor weight gain/ failure to thrive in 39.7%. Hematemesis was seldom (Table 1).

The endoscopic and histologic characteristics of the study participants are presented in Table 2.
No subject was diagnosed with H. pyloriinfection Based on LA classification, esophagitis was
found in 40 subjects (60.9%), 22 subjects from the Cp group and 18 subjects from the A group.
A total 0f 31.3% and 26.9% was grouped as Unclassified in the Cp and A group, respectively.
Two of the Cp group (6.3%) had normal endoscopic findings. Meanwhile, the prevalence of
histological esophagitis (Caris classification of type 3 and above) was 34/58 subjects (58.6%; 22

Table 1. Distribution of symptoms suspected of GERD according to age group

Symptoms suspected of GERD Age group
Cp (n=32) A (n=26) Total (n=58)
Epigastric pain 28 (87.5) 18 (69.2) 46 (79.3)
Reccurent vomiting 17 (53.1) 22 (84.6) 39 (67.2)
Poor weight gain/failure to thrive 7 (21.9) 16 (61.5) 23 (39.7)
Heartburn 12 (37.5) 9 (34.6) 21 (36.2)
Poor intake 2 (6.3) 17 (65.4) 19 (32.8)
Globus pharyngeus 14 (43.8) 4 (15.4) 18 (31.0)
Recurrent respiratory or ENT symptoms 10 (31.3) 2 (7.7) 12 (20.7)
Dyspagia/odinophagia 4 (12.5) 6 (23.1) 10 (17.2)
Irritable/excessive crying 0(0.0) 9 (34.6) 9 (15.5)
Hematemesis/melena 2 (6.3) 3 (1.5) 5(8.6)
Anemia 1(3.) 0(0.0) 1(1.7)
Values are presented as number (%).
GERD: gastro esophageal reflux disease, ENT: ear, nose, and throat.
Table 2. Endoscopic and histologic characteristics based on age groups
Characteristics Cp (n=32) A (n=26) Total (n=58)
Endoscopic LA classification
Unclassified 10 (31.3) 8(30.8) 18 (31.0)
A 8 (25.0) 3 (11.5) 11 (19.0)
B 8 (25.0) 11 (42.3) 19 (32.8)
¢ 5 (15.6) 4 (15.4) 9 (15.5)
D 1(3.) 0 (0.0) 1(1.7)
Histologic Caris classification (biopsy)
1 1(3.) 2(7.7) 3(5.2)
2 9 (28.1) 12 (46.2) 21 (36.2)
3 5 (15.6) 4 (15.4) 9 (15.5)
4 16 (50.0) 7 (26.9) 923 (39.7)
5 1(3.0) 1(3.8) 2(3.4)
Esophagitis (endoscopic+biopsy) 22 (68.8) 16 (61.5) 38 (65.5)

Values are presented as number (%).
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subjects from Cp group and 12 subjects from A group). None of the subjects was classified as
type 6-8 esophagitis; 65.5% had esophagitis according to endoscopic and biopsy results.

The median PGSQ score forboth groups was 16.0 (2-56). There was no significant association
between the PGSQ score and the endoscopic diagnosis of esophagitis (p-value=0.781).

The PGSQ score was also not associated with the histological diagnosis of esophagitis
(p-value=0.740). Upon subgroup analysis, both PGSQ-Cp and PGSQ-A were neither
associated with endoscopic nor histopathological diagnosis of esophagitis (Table 3).
Furthermore, we could not identify a cut-off for an association between the PGSQ score

and endoscopic or histological esophagitis. The PGSQ showed a low diagnostic value with
area under the curve (AUC) of 0.477 (95% confidence interval [CI] 0.326-0.629) and p-value
0f 0.782 to diagnose endoscopic abnormalities. The ROC is shown in Fig. 1A. Similarly,
diagnostic value analysis of the combined PGSQ score compared to biopsy diagnosis showed
a weak diagnostic value with AUC of 0.474 (95% CI 0.321-0.627) and p-value of 0.740 was
observed. The ROC is shown in Fig. 1B.

However, we found a significant decrease in the PGSQ score following one month PPI therapy
(p<0.001). In addition, the subgroup analyses also showed significant change in both PGSQ-
Cp score (p<0.001) and PGSQ-A score (p-value=0.002) (Table 4).

DISCUSSION

GERD is common among the pediatric population [11,15]. Unlike in adults, symptoms in
children are aspecific. Currently, there are no gold standard diagnostic tools for pediatric
GERD. However, several diagnostic tools are recommended in approaching children with
GERD, including endoscopy with histology and esophageal pH metry [11]. Esophagitis is one
of the most common complications of GERD in children [17].

Table 3. Association between PGSQ score and esophagitis diagnosis made by endoscopical and histopathological
examination

Parameter Median (range) p-value
Combined PGSQ score
Endoscopic diagnosis 0.781
Negative 16.5 (6-30)
Positive 16.0 (2-56)
Biopsy diagnosis 0.74
Negative 16.0 (4-34)
Positive 15.5 (2-56)
PGSQ-Cp
Endoscopic diagnosis 0.528
Negative 19.5 (11-31)
Positive 17.0 (2-56)
Biopsy diagnosis 0.903
Negative 19.0 (4-32)
Positive 18.5 (2-56)
PGSQ-A
Endoscopic diagnosis 0.521
Negative 12.0 (6-20)
Positive 14.0 (4-34)
Biopsy diagnosis omn
Negative 15.0 (4-34)
Positive 11.5 (6-20)

PGSQ: Pediatric Gastroesophageal Reflux Disease Symptom and Quality of Life Questionnaire.
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Fig. 1. (A) ROC curve of combined PGSQ score vs. endoscopic diagnosis of esophagitis in clinical GERD pediatric
patients. (B) ROC curve of combined PGSQ score vs. histopathological diagnosis of esophagitis in clinical GERD
pediatric patients.

ROC: receiver operating curve, PGSQ: Pediatric Gastroesophageal Reflux Disease Symptom and Quality of Life
Questionnaire, GERD: gastro esophageal reflux disease.

Table 4. Changes in PGSQ scores post treatment in clinical GERD pediatric patients

PGSQ-score Pre-treatment Post-treatment p-value
PGSQ-Cp (n=26) 12.5 (4-34) 2.5 (0-17) <0.001*
PGSQ-A (n=32) 18.5 (2-56) 4.0 (0-21) <0.001*
Combined PGSQ (n=58) 16.0 (2-56) 3.0 (0-21) <0.001*

Non-parametric distribution presented as median (interquartile range).

PGSQ: Pediatric Gastroesophageal Reflux Disease Symptom and Quality of Life Questionnaire, GERD: gastro
esophageal reflux disease.

*Wilcoxon signed-rank test, p<0.05.

Among 58 subjects with symptoms suggesting GERD, 69.0% had endoscopic esophagitis.
This high prevalence is likely to be influenced by the selection of patients in a tertiary care
hospital. Histological esophagitis was found in 58.6% of the study participants. Esophageal
mucosal biopsies should be performed on endoscopic examination to enhance the accuracy
of the diagnosis of esophagitis in the absence of severe inflammation (ulcers) [18]. A study by
Genta compared the results of endoscopy and histological examination from 5,513 cases of
suspected esophagitis, and found that normal endoscopy was confirmed by normal histology
in 71% [19].

We found no correlation between PGSQ score and esophagitis diagnosed by endoscopy
and/or biopsy examination. The PGSQ score includes symptoms directly associated with
esophagitis, but also extraesophageal symptoms. Our study shows that the PGSQ score
does not adequately predict endosocpic and/or histologic esophagitis. Hence, the PGSQ
score cannot replace endoscopy and histopathology in diagnosing esophagitis. These

data support the recommendation of European and North American Societies of Pediatric
Gastroenterology and Nutrition and North American Society for Pediatric Gastroenterology,
Hepatology and Nutrition, Hepatology and Nutrition, recommending esophago-gastro-
duodenoscopy with biopsies to assess GERD complications.

A study by Artanti et al. [15] reporteda GERD prevalence of 32.9% among Indonesian
children applying the proposed PGSQ cut-off score of 7. Moreover, the prevalence of GERD
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decreased with the increase of PGSQ score. Meanwhile, the findings of our study does not
allow to propose a cut off of the PGSQ to predict esophagitis. The difference in sample size
may be the reason for the different results obtained; their study accumulated data from 520
samples (without performing endoscopy), while this study is based on 58 children. Further
studies with more samples are needed to provide a statistically significant result.

We found a statistically significant difference between PGSQ in both PGSQ-Cp and PGSQ-A
before and after one month of omeprazole therapy. A study by Shaw et al. [20] in adult
subjects presenting with presumed GERD have previously reported that the Reflux Disease
Questionnaire score significantly declined in treatment groups compared to placebo after
two weeks of treatment using esomeprazole. Similarly, our study demonstrated the strength
of PGSQ questionnaires in measuring the treatment effect of clinical GERD children.

There were other limitations of this study. This study took place at a tertiary referral hospital.
Hence, our patients were cases with moderate to severe symptomatology, resulting in a high
percentage of esophagitis. Parental information may not accurately reflect their children’s
condition, especially in children under eight years old with limited communication skills;
therefore, the use of PGSQ-Cp may pose a risk of bias.

In conclusion, this study was the first to assess the diagnostic ability of the PGSQ
questionnaire (PGSQ-A and PGSQ-Cp) compared to endoscopic and histopathological
diagnosis of esophagitis in children with suspected clinical symptoms of GERD. This study
found a high prevalence of esophagitis among children with suspected clinical symptoms
of GERD. However, the PGSQ questionnaire could not be used to discriminate between
those with and without esophagitis. However, the PGSQ questionnaire is useful to monitor
treatment response in pediatric patients with reflux esophagitis.
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