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Objectives

Understand the Definition and Epidemiology of Pediatric Gastroesophageal 
Reflux Disease (GERD)

• Define the criteria for diagnosing GERD in children.
• Review the complexity and clinical application of the definition.
• Explore the prevalence and epidemiological factors.

Familiarize with the Clinical Manifestations of Pediatric GERD

• Identify the common clinical symptoms and signs of GERD in children of 
different ages.

Comprehend the Diagnostic Approach to Pediatric GERD.
• Describe recommendations and the role of diagnostic testing for 

evaluating GERD and its differential diagnosis in children. 





Facts or Fad



Defining 
Gastroesophageal 
Reflux (GER) and 
Disease (GERD)



Gastroesophageal Reflux 
Passage of gastric 
contents into the 

esophagus with or 
without regurgitation 

and/or vomiting. 



You Can See 
It…



Regurgitation

4 months- 67%
7 months- 14% 
12 months- 5%



Nelson SP et al. Arch Pediatr Adolesc Med 1997; 151:569
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Osatakul S et al. J Pediatr Gastroenterol Nutr 2002; 34:63
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Natural Evolution of Regurgitation in Infants
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Acta Pædiatrica 2009;98,1189–1193



At 1-year follow-up, no parents 
described spitting up as a problem.

You Can Reassure Parents



180 ml

3 liters

5 kg 80 kg

Equivalent amounts 
consumed in 10 

minutes



Gravity + excessive relative 
volume         regurgitation

Esophagus: short, 
limited capacity

Poorly 
accommodating
stomach



Not So Easy



GERD when the 
reflux leads to 
troublesome 
symptoms and/or 
complications, 
such as 
esophagitis or 
stricturing.



Presence of 
symptoms 
attributable to 
reflux events that 
are bothersome 
to the patient



Bothers 
Whom?

Infants Are 

Non-Verbal



Normal Infants 
Have Symptoms

Daily regurgitation (40%), 

Crying >1 hour/day (17%)

Arching (10%)

Daily hiccups (36%)



Total Minutes of Crying/Day in Normal infants 

Age (mo) 1-3 4-6 7-9 10-12

Crying time 

(min)

121 +/- 105 59 +/-67 72 +/-101 54+/-79

James-Roberts and Halil, J Child Psychol Psychiat 1991;52:951

GERD 
or

Normal
or

Other



Clinical symptoms, histology and pH study show 
poor correlation in infants.



Difficult to Assess Reflux By Observation

Snel A, et al. JPGN 2000;30:18-21



Common Things Are Common

Two Things Can Be True and 
Unrelated

Association is Not Causation



Did You Know?



If Reported and Not Reflux 
What Else Could It Be?



Is it GERD or food 
allergy?

• Symptoms including regurgitation, colic/irritability, and 
vomiting are common among otherwise normal infants 
(Iacono G et al, Dig Liver Dis, 2005;37:432-8)

 

• Symptoms of GER are indistinguishable from those of 
food allergy (Venter C , et al JACI 2006;1118; Sampson 
H.A. JACI 2004;806, Savino F et al Eur J Clin Nutr. 
2006;1304)



If Reported and Not Reflux 
What Else Could It Be?



To Answer This Question, Let Me 
Introduce You To pH-Impedance





pH 
Impedance





pH 
Impedance



Swallow 
Versus Reflux



Reflux and Clearance



You Can Also 
Test for Air



Esophageal air events were significantly associated with GERD-like 
symptom types (cough, pain/crying, back-arching, and gagging)



Common Things 
Are Common

Two Things Can Be 
True and 
Unrelated



1- Symptoms Are 
Common, But Not 
Necessarily 
Related to Reflux 
or Acidity

2- Can Not React 
to  Parental Report 
Starting PPIs

2 Conclusions!



We Need To Be 
Judicious 

At The Time of 
Prescribing PPIs



The Use of PPIs Comes With A Cost



Acid-suppressive 
medications 

• Necrotizing enterocolitis

• Sepsis/bacteremia

• Pneumonia

• Gastrointestinal infections













PPI use may lead to respiratory infections via microaspiration of 
gastric fluid enriched in bacteria or via the gut-lung axis.



Risk of serious infections 
gradually decreased with time 
since PPI treatment withdrawal 

Withdrawal since ≤3 months: 
aHR, 1.13; 95% CI, 1.10-1.16

 Withdrawal since >12 months: 
aHR, 1.03; 95% CI, 1.01-1.05)





57% increased risk of 
asthma among 
children who initiated 
PPI uses, compared 
with that of those 
who did not.



JAMA Pediatr. 2018;172(6):e180315

Associations between the use of acid-suppressive medications and antibiotics during the first 6 
months of infancy and subsequent development of food allergies. 

Acid-suppressive medications and antibiotics should be used during infancy only in situations of 
clear clinical benefit.





Use of antireflux 
medications at the time 
of extremely low birth 
weight infants has no 
effect on growth or 
development at 18 
months follow-up 

evaluation.







Gravity + excessive relative 
volume         regurgitation

Esophagus: short, 
limited capacity

Poorly 
accommodating
stomach



180 ml

3 liters

5 kg 80 kg

Equivalent amounts 
consumed in 10 

minutes

Avoid overfeeding





How to 
thicken?



It may make more sense to switch the formula than to start 
acid suppression. 

 
But if you do, please switch to a hydrolysate formula





Your Friendly 
Pediatric GI



Endoscopy Or 
Other Testing



Infants and 
Toddlers with 
EoE

• Commonly male, personal 
and family history of atopy, 
feeding difficulties, 
vomiting, or respiratory 
symptoms. 

• May mimic other common 
GI diagnoses: reflux, milk 
protein allergy, or aspiration





The Problem 
Does Not End 
There…



It Happens 
Again…

Frequency of health care visits 
for GERD from infancy to 
childhood is bimodal 

Symptoms peaks in early 
infancy, drops in the preschool 
years and increases again in 
school-aged children and 
adolescents 





Heartburn



GERD

Is It?

Is It Not?



No Alarm 
Signs…





Most Will Be 
Managed By 
Pediatrician







Step By Step Thought 
Process and Workup



Should I Tell?
When?
Who?

• So Now, PPI Are Not Evil?

• Role In Some Cases 

• But… Not All Cases 



Not To Be Used For 
A Long Time 

(Unless Necessary)



Your 
Friendly 
Pediatric GI



Endoscopy Or Other 
Testing



When EGD?

• When alarm symptoms are present

• Detect complications

• Diagnose conditions that predispose to 
GERD (such as hiatal hernia)

• Diagnose conditions that might mimic GERD 
(such as eosinophilic esophagitis, infectious 
esophagitis). 



Eosinophilic Esophagitis

Older Children 

Heartburn, dysphagia and food impaction



Eosinophilic 
Esophagitis



PPIs and Eosinophilic 
Esophagitis

Love Hate Relationship 



Acid suppression in infancy 
significantly associated with EoE

•  PPI: 5.7% EoE cases vs. 1.6% controls  

•  H2 antagonists: 8.8% EoE cases vs.

     4.5% controls





(A) Normal squamous epithelium shows no eotaxin-3 
immunostaining. B) Eotaxin-3 labels epithelial cells with 
variable intensity in biopsies with esophageal eosinophilia.



Erosive Esophagitis



Majority of patients 
with typical reflux 
symptoms such as 
chest pain, 
heartburn, and 
regurgitation do not 
have esophageal 
mucosal lesions



Patients who cannot reduce PPIs 
should consider ambulatory 
esophageal pH/impedance 
monitoring before committing to 
lifelong PPIs to help distinguish 
GERD from a functional syndrome.



Symptomatic 
Patients 
Without 
Erosions: 3 
Phenotypes

Abnormal esophageal acid exposure (NERD)

Normal esophageal acid exposure but a 
positive symptom association to acid or 
nonacid reflux (reflux hypersensitivity)

Normal esophageal acid exposure and a 
negative symptom association (functional 
heartburn).



You Are Making 
It Too 
Complicated,

Why Should I 
Care?





Disorders 
of Gut-
Brain 
Interaction



Adults









Treatment

• Reflux hypersensitivity- acid suppression 
and selective serotonin reuptake 
inhibitors with psychogastroenterology 
approaches.

• Functional heartburn- Education,  
pharmacologic neuromodulation, 
relaxation strategies and psychological 
interventions (gut-directed 
hypnotherapy and cognitive behavioral 
therapy)







Globus



Must include all of the following:

1. Persistent or intermittent, non-
painful sensation of a lump or 
foreign body in the throat with 
no structural lesion identified 
on physical examination, 
laryngoscopy, or endoscopy 

2. Occurrence of the sensation 
between meals 

3. Absence of dysphagia or 
odynophagia.





In Some Cases







Globus





Abelchia

No dysphagia or 
odynophagia





Abelchia

• Improvement in supine 

   position, with vomiting 

   or nasogastric tube.

• Patients avoid 

   carbonated beverages 

   and foods that may 

   cause gas.



Abelchia

Borborigmi, pain neck, 
chest, abdomen, 
abdominal distension and 
flatulence. 



Abelchia



Not Enough 
Belching?

What About Too 
Much Belching?

25-30 day



Belching is associated 
with dyspepsia and  
heartburn  



Gastric belching related 
reflux is seen in children 
with acid exposure



Supragastric 
Belching 

responsible of 1/3 
of esophageal 

exposure to acid



Yes, There Is…



Too Much 
Vomiting?



Is  It Really 
Vomiting?



Rumination



Rumination



Secondary 
rumination

There is LES relaxation with 
retrograde flow before the R 

wave occurs



It Is 
Vomiting, 
And A Lot of 
It…



Cyclic 
Vomiting 
Syndrome





Cannot 
Do It Alone

Interdisciplinary Team



Aerodigestive 
Programs

Esophagogastroduodenoscopy/

bronchoscopy/laryngoscopy



Take Home

• GER is common

• Treat when bothersome

• Education 

• Pathophysiology



Use of PPIs 
A Balanced Decision 



Take Home

• Not everything is GER or should 
be treated with PPIs

• Recognize adverse effects of PPIs

• Differential diagnosis

• Interdisciplinary
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