
Endorsed by the 
Association for Hospital
Medical Education

The Association for Hospital Medical Education
endorses HOSPITAL PHYSICIAN for the pur-
pose of presenting the latest developments in
medical education as they affect residency pro-
grams and clinical hospital practice.

®

PEDIATRIC MEDICINE BOARD REVIEW MANUAL

PUBLISHING STAFF
PRESIDENT, GROUP PUBLISHER

Bruce M. White

EDITORIAL DIRECTOR
Debra Dreger

SENIOR EDITOR
Becky Krumm, ELS

ASSISTANT EDITOR
Jennifer M. Lehr

EXECUTIVE VICE PRESIDENT
Barbara T. White, MBA

EXECUTIVE DIRECTOR 
OF OPERATIONS

Jean M. Gaul

PRODUCTION DIRECTOR
Suzanne S. Banish

PRODUCTION ASSOCIATES
Tish Berchtold Klus
Mary Beth Cunney

PRODUCTION ASSISTANT 
Stacey Caiazzo

ADVERTISING/PROJECT MANAGER
Patricia Payne Castle

MARKETING MANAGER
Deborah D. Chavis

Copyright 2003, Turner White Communications, Inc., 125 Strafford Avenue, Suite 220, Wayne, PA 19087-3391, www.turner-white.com. All
rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of Turner White Communications, Inc.
The editors are solely responsible for selecting content. Although the editors take great care to ensure accuracy, Turner White
Communications, Inc., will not be liable for any errors of omission or inaccuracies in this publication. Opinions expressed are those of the
authors and do not necessarily reflect those of Turner White Communications, Inc.

NOTE FROM THE PUBLISHER:
This publication has been developed without
involvement of or review by the American
Board of Pediatrics.

Gastroesophageal Reflux
in Infants and Children
Series Editor: 
Franklin Trimm, MD
Professor and Vice Chair of Pediatrics
Director, Pediatric Residency Program
University of South Alabama College of Medicine
Mobile, AL

Contributors:
Erwin D. Sanchez, MD
Chief Resident
Department of Pediatrics
University of South Alabama College of Medicine
Mobile, AL

David A. Gremse, MD
Professor and Interim Chair of Pediatrics
Director, Division of Pediatric GI/Nutrition
University of South Alabama College of Medicine
Mobile, AL

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Clinical Presentation and Prognostic Features . . . . . 1

Management. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Case Resolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Table of Contents

Cover Illustration by Stacey Caiazzo



Pediatric Medicine  Volume 1, Part 1 1

INTRODUCTION

Gastroesophageal reflux (GER) is the term used to
describe the passage of gastric contents into the esopha-
gus. GER in infants is a common, self-limited process
that usually resolves by 12 months of age. Vomiting is the
most common presenting symptom, occurring in 50%
of all infants.1 The incidence of recurrent vomiting
peaks at age 4 months, when it occurs in 67% of infants,
then declines to affect only 5% to 10% of infants at age
12 months.1 Although regurgitation associated with sim-
ple GER is common in healthy infants, a smaller pro-
portion of infants will develop complications of GER
(eg, esophagitis) that produce symptoms of gastro-
esophageal reflux disease (GERD).The clinical presenta-
tion of normal regurgitation in infants is compared to
that of GERD in infants and children in Table 1. 

The prevalence of GERD, as documented by distal
esophageal pH monitoring in a population of unselected
infants, is estimated to be 8%.2 The severity of symptoms
varies widely, from isolated regurgitation not associated
with any other symptoms to irritability and persistent
emesis to persistent emesis. The high incidence of GER
during infancy results in GERD occurring in association
with other problems of infancy, such as failure to thrive,
persistent respiratory problems, and apnea. In some
instances, GERD is causally related to these other symp-
toms, but in many other cases, respiratory problems and
apnea occur simultaneously with GER merely by chance.

The “GERD iceberg” has been used to compare the
epidemiology and clinical presentation of GERD in
adults and infants (Figure 1). The bottom of the ice-
berg represents the most common symptoms of mild
GERD, whereas the tip represent patients with more
severe disease requiring subspecialty evaluation.

CLINICAL PRESENTATION AND PROGNOSTIC
FEATURES

INITIAL CASE PRESENTATION

A 2-month-old boy has excessive “spitting up” after

feeding. His emesis does not contain blood or bile. He is
irritable after eating and awakens frequently at night. The
infant is exclusively formula-fed, he is not on any medica-
tions, and his past medical history is unremarkable. His
weight is at the tenth percentile, and the results of physi-
cal examination are normal except for diaper dermatitis.

• What is the most appropriate initial work-up and
management of this patient?

CLINICAL FEATURES OF GASTROESOPHAGEAL REFLUX

It is useful to distinguish the manifestations of GERD
in infants (younger than 1 year) from those in chil-
dren older than 1 year and adolescents. The incidence of
GERD is reportedly lower in breast-fed infants compar-
ed to formula-fed infants.3 The clinical presentation of
GERD in infants may include symptoms of regurgitation,
coughing, choking, upper respiratory symptoms, and
lower respiratory symptoms.4 Symptoms of GERD in pre-
school children include intermittent vomiting, abdom-
inal pain, unexplained nighttime awakening, feeding
resistance, or respiratory symptoms. Older children have
a clinical presentation similar to that of adults, which may
include heartburn, epigastric pain, chest pain, nocturnal
pain, dysphagia, odynophagia, and water brash. 

Regurgitation is the most common presentation of
infantile GER5 but occurs rarely in older children and
adults. The character of regurgitation varies from drool-
ing of gastric contents to effortless emesis and occa-
sionally to projectile vomiting.5 Infants with significant
regurgitation or emesis must be evaluated for possible
anatomic, metabolic, infectious, or neurologic causes.

Because infants cannot talk, crying and irritability or
arching of the back may be the only indications of
esophagitis, which is diagnosed by esophagoscopy with
biopsy.6 Children with esophagitis may develop an aver-
sion to food as they begin to associate eating with pain.7

This aversion, together with the parents’ resistance to feed-
ing infants who are repeatedly regurgitating and substan-
tial nutrient losses resulting from emesis, all contribute to
malnutrition. Although malnutrition occurs infrequently
as a complication of GERD in infants, its presence is more
likely to develop in infants with esophagitis. Erosive
esophagitis can lead to chronic blood loss with anemia,
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