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ABSTRACT

Objective: To develop a North American Society of Pediatric
Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and
European Society of Pediatric Gastroenterology, Hepatology,
and Nutrition (ESPGHAN) international consensus on the
diagnosis and management of gastroesophageal reflux and
gastroesophageal reflux disease in the pediatric population.
Methods: An international panel of 9 pediatric
gastroenterologists and 2 epidemiologists were selected by
both societies and developed these guidelines based on the
Delphi principle. Statements were based on systematic
literature searches using the best available evidence from
Lippincott Williams & Wilkins.Un

Index to Nursing and Allied Health
graphies. The committee convened in
3 times. Consensus was achieved for
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all recommendations through Nominal Group Technique, a
structured, quantitative method. Articles were evaluated
using the Oxford Centre for Evidence-based Medicine Levels
of Evidence. Using the Oxford Grades of Recommendation, the
quality of evidence of each of the recommendations made by the
committee was determined and is summarized in appendices.
Results: More than 600 articles were reviewed for this work.
The document provides evidence-based guideline for the
diagnosis and management of gastroesophageal reflux and
gastroesophageal reflux disease in the pediatric population.
Conclusions: This document is intended to be used in daily
practice, for thedevelopmentoffutureclinicalpracticeguidelines,
and as a basis for clinical trials. JPGN 49:498–547, 2009. Key
Words: Clinical practice guidelines—Diagnostic tests—
Gastroesophageal reflux (GER)—Gastroesophageal reflux
disease (GERD)—Therapeutic modalities. # 2009 by
European Society for Pediatric Gastroenterology, Hepatology,
and Nutrition and North American Society for Pediatric
Gastroenterology, Hepatology, and Nutrition

SYNOPSIS
authorized reproduction of this article is prohibited.

This synopsis contains some essentials of the guide-
lines, but does not convey the details, nuances, and
complexity of the issues addressed in the complete
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guidelines, and therefore can be interpreted only with
reference to the full article.

Rationale

The purpose of these guidelines is to provide pedia-
tricians and pediatric subspecialists with a common
resource for the evaluation and management of patients
with gastroesophageal reflux (GER) and gastroesopha-
geal reflux disease (GERD). These guidelines are not
intended as a substitute for clinical judgment or as a
protocol for the management of all of the pediatric
patients with GER and GERD.

Methods

‘‘Pediatric Gastroesophageal Reflux Clinical Practice
Guidelines: Joint Recommendations of the North Amer-
ican Society of Pediatric Gastroenterology, Hepatology,
and Nutrition (NASPGHAN) and the European Society
of Pediatric Gastroenterology, Hepatology, and Nutrition
(ESPGHAN)’’ is a document developed by a committee
of 9 pediatric gastroenterologists from NASPGHAN and
ESPGHAN and 2 pediatric epidemiologists from the
United States. Using the best-available evidence from
the literature, the committee critically evaluated current
diagnostic tests and therapeutic modalities for GER
and GERD.

Definitions and Mechanisms

GER is the passage of gastric contents into the eso-
phagus with or without regurgitation and vomiting. GER
is a normal physiologic process occurring several times
per day in healthy infants, children, and adults. Most
episodes of GER in healthy individuals last <3 minutes,
occur in the postprandial period, and cause few or no
symptoms. In contrast, GERD is present when the reflux
of gastric contents causes troublesome symptoms and/or
complications. Every effort was made to use these 2
terms strictly as defined.

Diagnosis

History and Physical Examination

In infants and toddlers, there is no symptom or symptom
complex that is diagnostic of GERD or predicts response to
therapy. In older children and adolescents, as in adult
patients, history and physical examination may be suffi-
cient to diagnose GERD if the symptoms are typical.

Esophageal pH Monitoring

PEDIATRIC GASTROESOPHAGEAL REF
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This test is a valid quantitative measure of esophageal
acid exposure, with established normal ranges. However,
the severity of pathologic acid reflux does not correlate
consistently with symptom severity or demonstrable
complications. In childen with documented esophagitis,
normal esophageal pH monitoring suggests a diagnosis
other than GERD. Esophageal pH monitoring is useful
for evaluating the efficacy of antisecretory therapy. It
may be useful to correlate symptoms (eg, cough,
chest pain) with acid reflux episodes, and to select
those infants and children with wheezing or respiratory
symptoms in whom GER is an aggravating factor.
The sensitivity, specificity, and clinical utility of pH
monitoring for diagnosis and management of possible
extraesophageal complications of GER is not well
established.

Combined Multiple Intraluminal Impedance (MII)

and pH Monitoring

This test detects acid, weakly acid, and nonacid reflux
episodes. It is superior to pH monitoring alone for
evaluation of the temporal relation between symptoms
and GER. Whether combined esophageal pH and impe-
dance monitoring will provide useful measurements that
vary directly with disease severity, prognosis, and
response to therapy in pediatric patients has yet to be
determined.

Motility Studies

Esophageal manometry may be abnormal in patients
with GERD but the findings are not sufficiently sensitive
or specific to confirm a diagnosis of GERD, nor to
predict response to medical or surgical therapy. It may
be useful to diagnose a motility disorder in patients who
have failed acid suppression and who have a normal
endoscopy, or to determine the position of the lower
esophageal sphincter to place a pH probe. Manometric
studies are useful to confirm a diagnosis of achalasia or
other motor disorders of the esophagus that may
mimic GERD.

Endoscopy and Biopsy

Endoscopically-visible breaks in the distal esophageal
mucosa are the most reliable evidence of reflux esopha-
gitis. Mucosal erythema, pallor, and increased or
decreased vascular pattern are highly subjective and
nonspecific findings that are variations of normal. Histo-
logic findings of eosinophilia, elongated rete pegs, basi-
lar hyperplasia, and dilated intercellular spaces, alone or
in combination, are insufficiently sensitive or specific to
diagnose reflux esophagitis. Conversely, absence of these
histologic changes does not rule out GERD. Endoscopic
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biopsy is important to identify or rule out other causes of
esophagitis, and to diagnose and monitor Barrett esopha-
gus (BE) and its complications.
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Barium Contrast Radiography

This test is not useful for the diagnosis of GERD but is
useful to confirm or rule out anatomic abnormalities of
the upper gastrointestinal (GI) tract that may cause
symptoms similar to those of GERD.

Nuclear Scintigraphy

The standards for interpretation of this test are
poorly established. According to limited published
literature, scintigraphy may have a role in the diagnosis
of pulmonary aspiration in patients with chronic and
refractory respiratory symptoms. A negative test does
not rule out possible pulmonary aspiration of refluxed
material. Gastric emptying studies by themselves do
not confirm the diagnosis of GERD and are recom-
mended only in individuals with symptoms of gastric
retention. Nuclear scintigraphy is not recommended for
the routine evaluation of pediatric patients with
suspected GERD.

Esophageal and Gastric Ultrasonography

These tests are not recommended for the routine
evaluation of GERD in children.

Tests on Ear, Lung, and Esophageal Fluids

Evaluation of middle ear or pulmonary aspirates for
lactose, pepsin, or lipid-laden macrophages have been
proposed as the tests for GERD. No controlled studies
have proven that reflux is the only reason these
compounds appear in ear or lung fluids, and no
controlled studies have shown that the presence of
these substances confirms GER as the cause of ear,
sinus, or pulmonary disease. Diagnosis of duodeno-
gastroesophageal reflux by detection of bilirubin in the
esophagus is not recommended for the routine evalu-
ation for possible GERD in children. The role of bile
reflux in causing GERD that is resistant to proton
pump inhibitors (PPI) therapy has not been estab-
lished.

Empiric Trial of Acid Suppression as a

Diagnostic Test

Expert opinion suggests that in an older child or
adolescent with typical symptoms suggesting GERD,
an empiric trial of PPI is justified for up to 4 weeks.
However, improvement of heartburn, following treat-
ment, does not confirm a diagnosis of GERD because
symptoms may improve spontaneously or respond by a
placebo effect. There is no evidence to support an empiric

500 VANDE
right © 2009 by Lippincott Williams & Wilkins.Un

trial of acid suppression as a diagnostic test in infants and
young children where symptoms suggestive of GERD are
less specific.
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Treatment

Lifestyle Changes in the Infant

Parental education, guidance, and support are always
required and usually sufficient to manage healthy, thriving
infants with symptoms likely because of physiologic GER.
Milk protein sensitivity is sometimes a cause of unex-
plained crying and vomiting in infants. Therefore,
formula-fed infants with recurrent vomiting may benefit
from a 2- to 4-week trial of an extensively hydrolyzed
protein formula that has been evaluated in controlled trials.
Use of a thickened formula (or commercial antiregurgita-
tion formulae, if available) may decrease visible regurgita-
tion but does not result in a measurable decrease in the
frequency of esophageal reflux episodes. Prone position-
ing decreases the amount of acid esophageal exposure
measured by pH probe compared with that measured in the
supine position. However, prone and lateral positions are
associated with an increased incidence of sudden infant
death syndrome (SIDS). The risk of SIDS outweighs the
benefit of prone or lateral sleep position on GER; there-
fore, in most infants from birth to 12 months of age, supine
positioning during sleep is recommended.

Lifestyle Changes in Children and Adolescents

In older children, there is no evidence to support the
routine elimination of any specific food for management
for GERD. In adults, obesity, large meal volume, and late
night eating are associated with symptoms of GERD. Prone
or left side sleeping position and/or elevation of the head of
the bed may decrease GER, as shown in adult studies.

Pharmacologic Therapies

The major pharmacologic agents currently used for
treatingGERDinchildrenaregastricacid-bufferingagents,
mucosal surface barriers, and gastric antisecretory agents.
Acidsuppressantagentsarethemainstayoftreatmentforall
but the patient with occasional symptoms. The potential
adverseeffectsofacidsuppression, includingincreasedrisk
of community-acquired pneumonias and GI infections,
need to be balanced against the benefits of therapy.

Histamine-2 Receptor Antagonists (H2RAs)

H2RAs exhibit tachyphylaxis or tolerance but PPIs do
not. Tachyphylaxis is a drawback to chronic use. H2RAs
have a rapid onset of action and, like buffering agents, are
useful for on-demand treatment.

Proton Pump Inhibitors

AS ET AL.
authorized reproduction of this article is prohibited.

For healing of erosive esophagitis and relief of GERD
symptoms, PPIs are superior to H2RAs. Both medications
are superior to placebo. Administration of long-term acid
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suppression without a diagnosis is inadvisable. When acid
suppression is required, the smallest effective dose should
be used. Most patients require only once-daily PPI; routine
use of twice-daily dose is not indicated. No PPI has been
approved for use in infants <1 year of age, and there are
special concerns pertaining to prescription of PPIs in
infants, as described in the Guideline.

Prokinetic Therapy

Potential adverse effects of currently available proki-
netic agents outweigh the potential benefits of these
medications for treatment of GERD. There is insufficient
evidence of clinical efficacy to justify the routine use of
metoclopramide, erythromycin, bethanechol, cisapride,
or domperidone for GERD. Baclofen reduces the fre-
quency of transient relaxations of the lower esophageal
sphincter (TLESR) but it has not been evaluated in
controlled trials for treatment of GERD in children.

Other Agents

Buffering agents, alginate, and sucralfate are useful
on demand for occasional heartburn. Chronic use of
buffering agents or sodium alginate is not recommended
for GERD because some have absorbable components
that may have adverse effects with long-term use. Special
caution is required in infants. If long-term use is required,
more effective therapy is available.

Surgical Therapy

Antireflux surgery may be of benefit in selected children
with chronic-relapsing GERD. Indications include: failure
of optimized medical therapy, dependence on long-term
medical therapy, significant nonadherence with medical
therapy, or pulmonary aspiration of refluxate. Children
with respiratory complications, including asthma or recur-
rent aspiration related to GERD, are generally considered
most likely to benefit from antireflux surgery when
medical therapy fails but additional study is required to
confirm this assumption. Children with underlying dis-
orders predisposing to the most severe GERD are at the
highest risk for operative morbidity and postoperative
failure. Before surgery it is essential to rule out non-GERD
causes of symptoms, and ensure that the diagnosis of
chronic-relapsing GERD is firmly established. It is import-
ant to provide families with appropriate education and a
realistic understanding of the potential complications of
surgery, including symptom recurrence.

Evaluation and Management of Pediatric Patients
With Suspected GERD

PEDIATRIC GASTROESOPHAGEAL REF
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The following sections describe the relation between
reflux and several common signs, symptoms, or symptom
complexes of infants and children.
Recurrent Regurgitation and Vomiting

The practitioner’s challenge is to distinguish regurgi-
tation and vomiting caused by GER from vomiting
caused by numerous other disorders.

Infants With Uncomplicated Recurrent Regurgitation. A
history of disease and physical examination, with
attention to warning signs, are generally sufficient to
allow the clinician to establish the diagnosis of
uncomplicated GER. Parental education, reassurance,
and anticipatory guidance are recommended. In formula-
fedinfants, thickenedformula(orantiregurgitationformula
if available) reduces the frequency of overt regurgitation
and vomiting.

Infants With Recurrent Vomiting and Poor Weight Gain. A
diagnosis of physiologic GER should not be made in an
infant with vomiting and poor weight gain. Expert opinion
suggests that initial evaluation in an infant with normal
physical examination but poor weight gain should include
diet history, urinalysis, complete blood count, serum
electrolytes, blood urea nitrogen, and serum creatinine.
Additional testing should be based on suggestive historical
details or results of screening tests. Management may
include a 2-week trial of extensively hydrolysed formula
or amino acid–based formula to exclude cow’s milk
allergy, increased caloric density of formula and/or
thickened formula, and education as to appropriate
daily formula volume required for normal growth.
Careful follow-up of interval weight change and
caloric intake is essential. If management fails to
improve symptoms and weight gain, referral to a
pediatric gastroenterologist is recommended.

Infants With Unexplained Crying and/or Distressed

Behavior

Reflux is not a common cause of unexplained crying,
irritability, or distressed behavior in otherwise healthy
infants. Other causes include cow-milk protein allergy,
neurologic disorders, constipation, and infection (especi-
ally of the urinary tract). Following exclusion of other
causes, an empiric trial of extensively-hydrolyzed protein
formula or amino-acid based formula is reasonable in
selected cases, although evidence from the literature in
support of such a trial is limited. There is no evidence to
support the empiric use of acid suppression for the
treatment of irritable infants. If irritability persists with
no explanation other than suspected GERD, expert
opinion suggests the following options: the practitioner
may continue anticipatory guidance and training of
parents in the management of such infants with the
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anticipation of improvement with time; additional inves-
tigations to ascertain the relation between reflux episo-
des and symptoms or to diagnose esophagitis may be

J Pediatr Gastroenterol Nutr, Vol. 49, No. 4, October 2009
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indicated (pH monitoring� impedance monitoring,
endoscopy); a time-limited (2-week) trial of antisecretory
therapy may be considered but there is a potential risk of
adverse effects. Clinical improvement following empiric
therapy may be because of spontaneous symptom resol-
ution or a placebo response. The risk/benefit ratio of
these approaches is not clear.

The Child Older Than 18 Months of Age With Chronic

Regurgitation or Vomiting

Physiologic regurgitation, episodic vomiting, or regur-
gitation followed by swallowing of refluxate in the mouth
are frequent in infants. Whether of new onset or persist-
ing from infancy, these symptoms are less common in
children older than 18 months of age. Although these
symptoms are not unique to GERD, evaluation to diag-
nose possible GERD and to rule out alternative diagnoses
is recommended based on expert opinion. Testing may
include upper GI endoscopy and/or esophageal pH/MII,
and/or barium upper GI series.

Heartburn

Extrapolation from adult data suggests that in older
children and adolescents, on-demand therapy with buf-
fering agents, sodium alginate, or H2RA, may be used
for occasional symptoms. Adolescents with typical
symptoms of chronic heartburn should be treated with
lifestyle changes if applicable (diet changes, weight loss,
smoking avoidance, sleeping position, no late-night
eating) and a 2- to 4-week trial of PPI. If symptoms
resolve, PPI may be continued for up to 3 months. Heart-
burn that persists on PPI therapy or recurs after this
therapy is stopped should be further investigated by a
pediatric gastroenterologist.

Reflux Esophagitis

In pediatric patients with endoscopically-diagnosed
reflux esophagitis or established nonerosive reflux dis-
ease, PPI for 3 months constitutes initial therapy. Not all
reflux esophagitis are chronic or relapsing and therefore,
trials of tapering the dose and then withdrawal of PPI
therapy should be performed at intervals. Most but not all
of the children with chronic-relapsing reflux disease have
one of the GERD-predisposing disorders described
below. In most cases of chronic-relapsing esophagitis,
symptom relief can be used as a measure of efficacy of
therapy, but in some circumstances, repeat endoscopy or
diagnostic studies may be indicated. Recurrence of symp-
toms and/or esophagitis after repeated trials of PPI with-
drawal usually indicate that chronic-relapsing GERD is
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present, if other causes of esophagitis have been ruled
out. At that point, therapeutic options include long-term
PPI therapy or antireflux surgery.

J Pediatr Gastroenterol Nutr, Vol. 49, No. 4, October 2009
Barrett Esophagus

BE occurs in children with less frequency than it does
in adults. Multiple biopsies documented in relation to
endoscopically-identified esophagogastric landmarks are
advised to confirm or rule out the diagnosis of BE and
dysplasia. In BE, aggressive acid suppression is advised
by most experts. Symptoms are a poor guide to the
severity of acid reflux and esophagitis in BE, and pH
studies are often indicated to guide treatment. BE per se is
not an indication for surgery. Dysplasia is managed
according to adult guidelines.

Dysphagia, Odynophagia, and Food Refusal

Dysphagia, or difficulty in swallowing, occurs in
association with oral and esophageal anatomic abnorm-
alities, neurologic and motor disorders, oral and esopha-
geal inflammatory diseases, and psychological stressors
or disorders. Of the mucosal disorders, eosinophilic
esophagitis is increasingly recognized to be a more
common cause of dysphagia or odynophagia than GERD,
although this finding is not consistently reported in all
geographic regions. Odynophagia, or pain caused by
swallowing, must be distinguished from heartburn (sub-
sternal pain caused by esophageal acid exposure) and
dysphagia. Although odynophagia may be a symptom of
peptic esophagitis, it is more often associated with other
conditions such as oropharyngeal inflammation, esopha-
geal ulcer, eosinophilic esophagitis, infectious esophagi-
tis, and esophageal motor disorders. Although GERD is
not a prevalent cause of difficulty in swallowing or pain
with swallowing, an evaluation including barium upper-
GI series and possibly upper endoscopy should be con-
sidered if physical examination and history of disease do
not reveal a cause. Therapy with acid suppression without
earlier evaluation is not recommended. In the infant
with feeding refusal, acid suppression without earlier
diagnostic evaluation is not recommended.

Infants With Apnea or Apparent Life-threatening

Event (ALTE)

In the majority of infants with apnea or ALTEs, GER is
not the cause. In the uncommon circumstance in which a
relation between symptoms and GER is suspected or
in those with recurrent symptoms, MII/pH esophageal
monitoring in combination with polysomnographic
recording and precise, synchronous symptom recording
may aid in establishing cause and effect.

Reactive Airways Disease

AS ET AL.
authorized reproduction of this article is prohibited.

In patients with asthma who also have heartburn,
reflux may be a contributing factor to the asthma. Despite
a high frequency of abnormal reflux studies in patients
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with asthma who do not have heartburn, there is no strong
evidence to support empiric PPI therapy in unselected
pediatric patients with wheezing or asthma. Only 3
groups—those with heartburn, those with nocturnal
asthma symptoms, and those with steroid-dependent
difficult-to-control asthma—may derive some benefit
from long-term medical or surgical antireflux therapy.
Finding abnormal esophageal pH exposure by esopha-
geal pH monitoring, with or without impedance, before
considering a trial of long-term PPI therapy or surgery
may be useful, although the predictive value of these
studies for this purpose is not established. The relative
efficacy of medical versus surgical therapy for GERD in
children with asthma is unknown.

Recurrent Pneumonia

Recurrent pneumonia and interstitial lung disease may
be the complications of GER due to aspiration of gastric
contents. No test can determine whether GER is causing
recurrent pneumonia. An abnormal esophageal pH test
may increase the probability that GER is a cause of
recurrent pneumonia but is not a proof thereof. Nuclear
scintigraphy can detect aspirated gastric contents when
images are obtained for 24 hours after enteral adminis-
tration of a labelled meal. Aspiration during swallowing
is more common than aspiration of refluxed material. A
trial of nasogastric feeding may be used to exclude
aspiration during swallowing as a potential cause of
recurrent disease. A trial of nasojejunal therapy may
help in determining whether surgical antireflux therapy
is likely to be beneficial. In patients with severely
impaired lung function, antireflux surgery may be
necessary to prevent further pulmonary damage, despite
lack of definitive proof that GER is causative.

Upper Airway Symptoms

The data linking reflux to chronic hoarseness, chronic
cough, sinusitis, chronic otitis media, erythema, and
cobblestone appearance of the larynx comes mainly from
case reports and case series. The association of reflux
with these conditions and response to antisecretory
therapy have not been proven by controlled studies.
Patients with these symptoms or signs should not be
assumed to have GERD without consideration of other
potential etiologies.

Dental Erosions

An association between GERD and dental erosions is
established. The severity of dental erosions seems to be
correlated with the presence of GERD symptoms, and, in

PEDIATRIC GASTROESOPHAGEAL REF
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adults, with the severity of proximal esophageal or oral
exposure to an acidic pH. Young children and children
with neurologic impairment appear to be at the greatest
risk. Factors other than reflux that cause similar dental
erosions include juice drinking, bulimia, and racial and
genetic factors affecting the characteristics of enamel
and saliva.

Dystonic Head Posturing (Sandifer Syndrome)

Sandifer syndrome (spasmodic torsional dystonia with
arching of the back and opisthotonic posturing, mainly
involving the neck and back) is an uncommon but
specific manifestation of GERD. It resolves with antire-
flux treatment.

Groups at High Risk for GERD

Certain conditions are predisposed to severe, chronic
GERD. These include neurologic impairment, obesity,
repaired esophageal atresia or other congenital esopha-
geal disease, cystic fibrosis, hiatal hernia, repaired acha-
lasia, lung transplantation, and a family history of GERD,
BE, or esophageal adenocarcinoma. Although many
premature infants are diagnosed with GERD because
of nonspecific symptoms of feeding intolerance, apnea
spells, feeding refusal, and pain behavior, there are no
controlled data that confirm reflux as a cause. Although
reflux may be more common in infants with broncho-
pulmonary dysplasia, there is no evidence that antireflux
therapy impacts upon the clinical course or outcome of
this condition.

1. RATIONALE

The North American Society for Pediatric Gastroen-
terology, Hepatology, and Nutrition (NASPGHAN) pub-
lished the first clinical practice guidelines on pediatric
gastroesophageal reflux (GER) and gastroesophageal
reflux disease (GERD) in 2001 (1). Consensus-based
guidelines on several aspects of GER and GERD were
developed in Europe at about the same time but were not
officially endorsed by the European Society of Pediatric
Gastroenterology, Hepatology, and Nutrition (ESP-
GHAN) (2,3). In 2007, the Councils of ESPGHAN
and NASPGHAN established a joint committee to
review, update, and unify these guidelines as a means
of improving uniformity of practice and quality of patient
care (4,5).

The Committee used the 2001 NASPGHAN guidelines
as an outline, adding new sections on certain pediatric
populations at high risk for GERD. In all deliberations,
the Committee attempted to distinguish physiologic GER
events from GERD. Further, in response to evidence that
the diagnosis of GERD is applied excessively to healthy
infants with bothersome but harmless symptoms of

CLINICAL PRACTICE GUIDELINES 503
nauthorized reproduction of this article is prohibited.

physiologic GER (6–9), the Committee reevaluated
the 2001 diagnostic and therapeutic algorithms to clarify
the distinction between physiologic GER and GERD. In

J Pediatr Gastroenterol Nutr, Vol. 49, No. 4, October 2009
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its recommendations for testing, the Committee con-
fronted the ongoing problem that current reflux tests
may identify variations from normal but cannot predict
symptom severity, natural history, or response to therapy.

These guidelines are designed to assist pediatric health
care providers in the diagnosis and management of GER
and GERD. They are intended to serve as general guide-
lines and not as a substitute for clinical judgement, or as a
protocol applicable to all of the patients.

2. METHODS

2.1. Selection of Committee Members

The NASPGHAN–ESPGHAN Joint Guideline Committee
included 5 European and 4 North American pediatric gastro-
enterologists with extensive experience in GER and GERD,
selected by their respective societies, and 2 North American
primary care pediatricians experienced in clinical epidemiol-
ogy. Both pediatric epidemiologists, members of the American
Academy of Pediatrics Section on Epidemiology, were selected
because of their contribution to the previous NAPSGHAN-
GERD guidelines.

2.2. Guideline Preparation Process

The previous guidelines developed by NASPGHAN (1) and
ESPGHAN (2,3) were used as the foundation for the current
guidelines. Articles written in English and published between
March 1999 (the date of the previous review) and October 2008
were identified using PubMed and Cumulative Index to Nursing
and Allied Health Literature. Letters, editorials, case reports,
and reviews were eliminated from the initial evaluation.
Additional articles were identified by members of the commit-
tee, from bibliographies found in other articles, and study
results in the public domain on the US National Institutes of
Health Web site. These included review articles as well as
articles that involved the care of adults. A total of 377 articles
related to therapy, and 195 articles related to etiology, diagnosis,
and prognosis were reviewed for this guideline.

Using the best available evidence from the literature, the
committee evaluated current diagnostic tests and therapeutic
modalities for GER and GERD. Evidence of a causal relation
between GER/GERD and several common symptoms or symp-
tom complexes was evaluated. Diagnostic tests were evaluated by
the following criteria: ability to confirm a diagnosis of GERD;
ability to exclude other diagnoses with similar presentation;
ability to detect complications of GERD; and ability to predict
disease severity, natural history of disease and response to treat-
ment. Therapy was evaluated considering efficacy, appropriate
clinical indications, and potential risks and complications.

The committee convened face-to-face 3 times and had
several conference calls. It based its recommendations on its
study of the literature review combined with expert opinion and
the evidence available in the adult literature when pediatric
evidence was insufficient. Consensus was achieved for all of the
recommendations through Nominal Group Technique, a struc-
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tured quantitative method (10). Articles were evaluated using
the Oxford Centre for Evidence-based Medicine–Levels of
Evidence (11). Using the Oxford grades of recommendation

J Pediatr Gastroenterol Nutr, Vol. 49, No. 4, October 2009
(11) the quality of evidence of each of the recommendations
made by the committee was determined and is summarized in
Appendices A to C. Sections of the document were written by
individual committee members then reviewed and edited by a
separate committee member; in most instances both a NASP-
GHAN and ESPGHAN member participated in preparing the
initial draft of each section. These sections and other evidences
available in previously prepared tables that listed references and
graded the quality of each reference were distributed, then
reviewed and discussed to achieve consensus agreement in
conference sessions. The document was then distributed to
all of the NASPGHAN members for comment. Further revi-
sions were made based on their suggestions following phone
conference and e-mail communications among committee
members. Complete voting anonymity could not be maintained
through the revision process because voting was done by e-mail,
but only one of the co-chairs (C.D.R.) was aware of e-mail
votes. Following final committee approval, the document was
endorsed by the Executive Councils of NASPGHAN and
ESPGHAN.

2.3. Management of Potential Conflict of Interest

Disclosures of potential conflicts of interest of committee
members or immediate family were documented and shared
with committee members before the first meeting of the com-
mittee and updated before the review of the final document.
Disclosures included paid or donated services of any kind,
research support, stock ownership or options, and intellectual
property rights. During the process of preparing the guidelines,
the scientific data were reviewed by all of the members of the
committee, and recommendations were voted on by all of the
members. No section of the document was written solely by any
1 member. Chairs or committee members did not require that
any individual be removed from discussions or voting based on
potential conflicts of interest. Potential conflicts of interest are
listed in Appendix D. No industry support was used for the
production of these guidelines.

3. DEFINITIONS AND MECHANISMS

GER is the passage of gastric contents into the eso-
phagus with or without regurgitation and vomiting. GER
is a normal physiologic process occurring several times
per day in healthy infants, children, and adults. Most
episodes of GER in healthy individuals last <3 minutes,
occur in the postprandial period, and cause few or no
symptoms (12). In contrast, GERD is present when the
reflux of gastric contents causes troublesome symptoms
and/or complications (13). Every effort was made to use
these 2 terms strictly as defined.

Regurgitation in pediatrics is defined as the passage of
refluxed gastric contents into the pharynx or mouth and
sometimes expelled out of the mouth. Regurgitation is
generally assigned as effortless and nonprojectile,
although it may sometimes be forceful in infants (13).
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Other terms, such as ‘‘spitting-up’’, ‘‘posseting’’, and
‘‘spilling’’, are considered equivalent to regurgitation.
Spitting up, which occurs daily in about 50% of the
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