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It is normal for infants to spit up (reflux) many times during the day.  Spitting up occurs in more 
than half of all infants during the first four months of age.  Most babies are “happy spitters” and 
don’t need any treatment.  Symptoms usually disappear between 18 and 24 months of age.  
 
If your baby spits up a lot, but is otherwise healthy, happy, and growing, a few “lifestyle changes” 
may decrease the amount or number of times your baby spits up.  These changes include: 
 

• Feed your baby smaller amounts of food, more frequently throughout the day.  Sometimes 
spitting up happens when the baby eats too much at one time.   

• Regularly burp your baby during and after each feeding to relieve air trapped in the stomach. 
• If your baby spits up while feeding, stop feeding him/her and wait until the next time you are 

supposed to feed your baby. 
• Keep your baby in an upright position during and after feedings...either up against your chest or 

sitting up straight when he/she is able.   
• Put your baby in the car seat only when you are driving somewhere.  The baby’s position in the 

car seat can actually make them spit up more. 
• Do not put tight clothes on your baby.  Also, make sure their diaper isn’t too tight either. 
• Avoid exposing your baby to smoke from cigarettes or cigars. 
• Talk to your healthcare provider about whether you should thicken your baby’s formula or 

bottled breast milk, or if you should switch to a different type of formula. 
 
For a small number of babies, spitting up too much may be a sign of something more serious, and 
treatment may be needed.  If you notice any of the following symptoms, talk to your healthcare 
provider. 
 

• Spitting up blood (bright red streaks in the spit up or spit up that looks like used coffee 
grounds), or spit up that has green or yellow fluid in it. 

• Arching away from the bottle or breast while crying or being very fussy. 
• Refusing to eat, or choking or gagging when eating. 
• Breathing problems such as wheezing, coughing, turning blue, or getting pneumonia often. 
• Not gaining weight the way they should be. 
• Fewer wet diapers than usual. 
• Fever or diarrhea. 
 
If your healthcare provider decides that your baby needs medication, they may prescribe one of 
the follow types of drugs: 
• Acid Suppressors - These decrease acid production in the stomach.  They include Tagamet 

(cimetidine), Pepcid (famotidine), Zantac (ranitidine), or Axid (nizatidine).  
• Acid Blockers - These completely block acid production in the stomach.  Examples of these 

include Prilosec (or Losec in Canada) (omeprazole), Prevacid (lansoprazole), and others. 
 
Even if medicines are needed, it is important to continue the lifestyle changes above, so that the 
medicines will work even better.    
 
Remember, spitting up is normal for most babies.  If you have any questions about the lifestyle 
changes or medicines, ask your pharmacist or prescriber. 
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Medications for the Treatment of Gastroesophageal Reflux Disease in Infants and Children 
(Last modified July 2008) 

Generic 
Medication 

Brand Name Oral Dosing Regimen for 
Gastroesophageal Reflux Disease 

Availability Notes 
 

Histamine-2-Receptor Antagonists 
Cimetidine1,2 Tagamet, Tagamet 

HB, others 
Not approved in children less than 12 
years.1,2  However, doses of 20-40 
mg/kg/day given in divided doses every 
6 hours have been used.3,19 

Tablet 200 mg (OTC), 300 mg,  
400 mg, 600 mg (Canada), 800 mg 
Liquid 300 mg/5 mL 

In Canada, only approved 
in children 16 years or 
older.2 

Famotidine4,5 Pepcid, Pepcid AC, 
Maximum Strength 
Pepcid AC, others 

Less than 3 months – 0.5 mg/kg/dose 
once daily4  
3 months to less than 1 year –  
0.5 mg/kg/dose twice daily4 
1 year to 16 years – 0.5 mg/kg/dose 
twice daily (max 80 mg/day)4 

Tablet 20 mg (OTC), 30 mg (U.S.), 
40 mg 
Suspension 40 mg/5 mL 

In Canada, only OTC 
product approved for 
children 12 years and 
older. 

Nizatidine6 Axid (U.S. only), 
Axid AR (U.S. only), 
others 

<12 yrs: Not approved.6 Per limited, short-
term data, 10 mg/kg/day (2 divided doses) 
is effective and safe.25 
Oral solution approved for children 12 
years and older—150 mg twice daily.6 

Capsule 75 mg (OTC, U.S.), 150 
mg,  
300 mg 
Solution 15 mg/mL (U.S.) 

In Canada, not approved 
for children. Brand name 
Axid not available in 
Canada. 

Ranitidine7,8 Zantac, Zantac 25, 
Zantac 75, Zantac 
150,Zantac 300, 
Peptic Relief 
(Canada), others 

1 month to 16 years – 5-10 mg/kg/day 
in two divided doses (maximum  
150 mg/day)7 

Tablet 75 mg (OTC), 150 mg 
(OTC, U.S.) 
Capsule 75 mg, 150 mg (U.S.) 
Syrup 75 mg/5 mL 
Effervescent tablet 25 mg, 150 mg 
(US only) 

In Canada, only OTC 
product approved for 
children >16 years.  
However, product 
monograph indicates that it 
has been successfully used 
in children 8-18 years.8 

Proton Pump Inhibitors 
Esomeprazole9,10 Nexium 1 to 11 years: 

   10 mg once daily9,10 
12 to 17 years:  20 mg or 40 mg once 
daily9,10 
 

Delayed release capsule (U.S.), 
tabs (Canada) 20 mg, 40 mg 
Suspension 10 mg, 20 mg (U.S.), 
40 mg (U.S.) 

Delayed release capsules 
can be opened and mixed 
in applesauce.9 
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Generic 
Medication 

Brand Name Oral Dosing Regimen for 
Gastroesophageal Reflux Disease 

Availability Notes 
 

Lansoprazole11,12 

 
Prevacid >3 mos: Limited data, single-dose studies, 

range used: 0.5 to 1.6 mg/kg.23 (<1 yr not 
approved.11,12) 
Initial dose: 1.5 mg/kg once daily23  OR 
1 to 11 years:11,12 
   30 kg or less – 15 mg once daily 
   More than 30 kg – 30 mg once daily  
12 to 17 years11,12 – 15 mg once daily 

Capsule 15 mg, 30 mg 
Orally disintegrating tablet 15 mg, 
30 mg 
Granules for Suspension 15 mg, 30 
mg 

Delayed release capsules 
can be opened and mixed 
in applesauce, Ensure, 
pudding, cottage cheese, 
yogurt, or strained pears. 

Omeprazole13,14 Prilosec,  Losec 
(Canada), others 

<1 yr: Not approved.13  Per limited, short-
term data, 1 to 3.3 mg/kg/day is effective 
and safe.25 
1 to 16 years:13 
   5 to less than 10 kg – 5 mg once daily 
  10 to less than 20 kg – 10 mg once    
     daily 
   20 kg or greater – 20 mg once daily 

Capsule 10 mg, 20 mg (OTC, 
U.S.), 40 mg 
Delayed-release oral suspension  
2.5 mg (U.S.), 10 mg (U.S.) 
MUPS (multiple unit pellet system) 
10 mg (Canada), 20 mg (Canada) 

In Canada, not approved 
for use in children.14  
Delayed release capsules 
can be opened and mixed 
with applesauce. 

Pantoprazole15,16 Protonix, Pantoloc 
(Canada) 

Not approved for use in children.15,16  
However, limited short-term data 
indicates that 0.5 to 1 mg/kg/day once 
daily is effective and safe.19 

Tablet 20 mg, 40 mg 
Delayed-release oral suspension  
40 mg (U.S. only) 

Oral suspension should be 
mixed in applesauce or 
apple juice, not in water, 
other foods or liquids. 

Rabeprazole17,18 Aciphex, Pariet 
(Canada) 

>12 yrs: 20 mg twice daily.17 
 

Tablet 10 mg (Canada), 20 mg In Canada, not approved 
for children.18 

Prokinetic Agents 
Bethanechol3 Urecholine, Duvoid 

(Canada), 
Myotonachol 
(Canada), others 

Not approved for use in children.3  
However, doses of 0.1 to 0.2 
mg/kg/dose before meals, up to four 
times a day have been used.19,23  

Tablet 5 mg, 10 mg, 25 mg, 50 mg Only use in patients who 
fail H2-blockers or PPIs.24 

Cisapride Propulsid  Restricted availability – must be approved by pharmaceutical company 
 

Domperidone21 Motilium (Canada) Not approved for use in children.21 Tablet 10 mg (Canada) May have fewer side 
effects than 
metoclopramide. Only use 
in patients who fail H2-
blockers or PPIs.24 
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Generic 
Medication 

Brand Name Oral Dosing Regimen for 
Gastroesophageal Reflux Disease 

Availability Notes 
 

Metoclopramide19 Reglan, Maxeran 
(Canada), others 

Not approved for use in children.   
However, 0.1 to 0.2 mg/kg/dose up to 4 
times a day has been commonly used.19 

 

 

Tablets 5 mg, 10 mg 
Syrup 5 mg/5 mL 

Frequent side effects.  
Only use in patients who 
fail H2-blockers or PPIs.24 

Antacids 
Aluminum with 
or without 
magnesium 
hydroxide-
containing 
antacids19 

Amphojel, Maalox, 
Alternagel, others 

Infants:  1 to 2 mL/kg/dose of regular 
strength preparations after meals and at 
bedtime.23 
 
Children:  5 mL to 15 mL/dose of 
regular strength preparations after 
meals and at bedtime. 
 
Use half the above volume if using 
extra-strength Al/Mag hydroxide 
combo suspension.23 

Varying amounts/5 mL Not recommended  for 
long-term use because of 
poor palatability, potential 
for aluminum-related 
adverse effects such as 
bone effects and increases 
in plasma aluminum 
concentrations.20,24,25 

Calcium-
containing 
antacids22 

Tums Kids, others 2 to 4 years: 
    1500 mg/day in divided doses 
5 to 11 years: 
    3000 mg/day in divided doses 

Varying amounts of calcium 
carbonate/tablet 
Tablet 500 mg (Tums, others), 750 
mg (Tums Kids, Tums Smoothies, 
others) and others 

Not recommended for 
long-term therapy because 
of the need for frequent 
dosing, poor 
palatability.20,25 

OTC – over-the-counter 
GERD - gastroesophageal reflux disease 
PPI – proton pump inhibitor 

 
 

Users of this document are cautioned to use their own professional judgment and consult any other necessary or appropriate sources prior to making clinical 
judgments based on the content of this document.  Our editors have researched the information with input from experts, government agencies, and national 
organizations.  Information and Internet links in this article were current as of the date of publication. 
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Treatment of Gastroesophageal Reflux in Infants  
 

Background 
Gastroesophageal reflux (GER) is common in 

the pediatric population, especially in infants.  
GER occurs when the contents of the stomach 
reflux into the esophagus.1  Gastroesophageal 
reflux disease (GERD) is defined as symptoms or 
problems caused by the passage of these gastric 
contents into the esophagus.  The most common 
cause of GER in infants is an immature, 
uncoordinated digestive system.  Most infants 
outgrow GER by 18 to 24 months of age.  
Nonpharmacologic therapy is considered first-
line.1,2  However, in rare cases, pharmacologic 
therapy is necessary.  This article reviews the 
symptoms of GER and GERD in infants and its 
treatment.  A chart of medications used to treat 
pediatric GERD, along with a patient handout, is 
also included. 

 
Symptoms 

GER is common in infants.  They typically spit 
up multiple times a day without adverse 
consequences.  These infants are known as “happy 
spitters.”  With the “happy spitter,” the mainstay 
of therapy is parental education, reassurance, and 
guidance.   

However, rarely, GER is associated with 
adverse symptoms leading to GERD and requires 
drug therapy.  While some of the symptoms of 
GERD are similar to those seen in adults, others 
are characteristic of the pediatric population and 
include anorexia, dysphagia, anemia, failure to 
thrive, asthma symptoms such as wheezing or 
stridor, cough, excessive crying, difficulty with 
feeding (e.g., refusal of feeds or choking or 
gagging with feeds), and abnormal neck 
posturing.1-5   

 
Lifestyle Modification 

Although lifestyle modification is routinely 
recommended for GER and GERD, the majority 
of the studies demonstrating benefit have been 
performed in adults and the results have been 

extrapolated to the pediatric population.2,4,5  
However, it is still considered first-line therapy.   

Positioning of the infant may reduce the 
episodes of GER.  Caregivers should be advised 
to elevate the head of the baby’s crib or bassinet.  
In addition, holding the baby upright for 30 
minutes after a feeding may reduce the incidence 
of GER.  Babies should only be placed in an 
infant car seat when driving in the car because the 
position in the car seat can actually increase 
GER.5 

As in adults, tight clothing can increase the 
chance of GER.  In a baby, tight diapers and 
waistbands on clothing should be avoided.5 

Overfeeding has also been linked to GER.  
Consequently, reducing the size of feeds, but 
feeding more frequently, may prove beneficial.  If 
the baby spits up, the feed should be stopped and 
fed at the next scheduled feeding time.  
Thickening the feeds has also been suggested 
although there are concerns about introducing 
solid food too early.  In addition, a recent study 
showed that thickening feeds reduced 
regurgitation, but not to a significant extent.6  If 
thickened feedings are to be used, up to one 
tablespoon of rice cereal for every ounce of 
formula or breast milk can be added to a bottle. 
While thickened feeds may not eliminate GER, 
thickened feeds may reduce the number of 
episodes of reflux.  Because this thickened 
feeding provides more calories, the baby may also 
be satisfied with smaller feedings.  Burping the 
baby more often during a feeding lessens the 
incidence of GER.  Finally, a one to two week 
trial of a hypoallergenic formula (e.g., Enfamil 
Nutramigen Lipil Powder, Enfamil Pregestimil 
Lipil Powder, others) can be tried to rule out a 
formula-intolerance.5 
 
Pharmacologic Therapy 

When lifestyle modification fails to improve 
symptoms of GERD, pharmacological therapy is 
necessary.  Medications can be used to buffer 
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gastric acid, reduce gastric acidity, or affect 
gastrointestinal motility.  Aluminum- or 
magnesium-containing antacid therapy (Amphojel, 
Maalox, others) or calcium-based antacids (Tums, 
others) have been used for short-term relief in 
infants and children, but treatment side effects 
(increases in plasma aluminum concentrations, 
microcytic anemia, effect of aluminum on bone 
mineralization, constipation) and the need for 
frequent dosing and poor palatability limit their 
usefulness.  Consequently, chronic antacid 
therapy is generally not recommended.2,4 

While prokinetic agents, such as 
metoclopramide (Reglan, others) and less 
commonly, bethanechol (Urecholine, Duvoid, 
Myotonachol, others), have been used in infants 
and children with GERD, these agents have not 
been conclusively proven to be effective in the 
treatment of GERD in infants and children.  In 
addition, they have fallen out of favor now that 
more convenient and better tolerated drugs are 
available (i.e., H2-receptor antagonists, proton 
pump inhibitors [PPIs]).  These agents are only 
recommended in patients who have failed therapy 
with acid-suppressing drugs.4  Cisapride 
(Propulsid) was a marginally effective prokinetic 
agent for the treatment of GERD,2,4 but it was 
withdrawn from the market and is only available 
by a limited access program, making it difficult to 
use in infants and children with GERD.  

With the limitations of the other therapies, acid 
suppressants are sometimes necessary.  Treatment 
with acid suppression therapy has been shown to 
be effective and safe in children with GERD 
[Evidence level A; RCT],2,4 but there is very 
limited information for use of this therapy in 
infants.  Despite this lack of evidence, the use of 
PPIs has increased steadily since 1999, with an 
increase of almost eight-fold between 1999 and 
2004.7 

In infants who require drug therapy, a four- to 
eight-week trial of either an H2-antagonist (e.g., 
famotidine [Pepcid], ranitidine [Zantac], others) 
or a PPI (omeprazole [Prilosec, Losec in Canada], 
lansoprazole [Prevacid]) can be tried, along with 
continued lifestyle modification.2,4  Commonly 
used agents and dosing regimens are shown in the 
attached chart.  Because H2-receptor antagonists 
have been available longer than PPIs, there is 
more information on the use of these agents in 
infants and children with GERD.   

In many infants, GERD is a trigger for 
wheezing.  Studies have shown that aggressive 
control of GERD symptoms in infants will lead to 
better control of wheezing.  Consequently, in 
infants with persistent respiratory symptoms and 
symptoms of GERD, a three-month trial with an 
acid-suppressing drug can be tried.  Management 
after three months depends on response to acid-
suppressive agents.4 

As in adults, treatment in infants and children 
can either be a “step-up” regimen or a “step-
down” regimen.  In the “step-up” regimen, 
treatment is started with standard doses of an H2-
receptor antagonist, followed by a PPI, and then a 
high-dose PPI regimen, if symptoms fail to 
improve.  In the “step-down” approach, treatment 
is initiated with a high-dose PPI, followed by a 
standard-dose PPI, and finally an H2-receptor 
antagonist, as symptoms improve.2,4 

If no improvement occurs after four to eight 
weeks following initial pharmacotherapy, further 
diagnostic testing such as endoscopy may be 
necessary.  If improvement is noted, treatment can 
continue for two to three months.  If symptoms 
recur after discontinuation of therapy, endoscopy 
may be needed to determine the severity of 
esophagitis.  In some children, long-term therapy 
may be necessary. 

There are only limited efficacy trials of PPIs in 
infants and no head-to-head comparisons of the 
H2-antagonist medications or PPIs in infants or 
children with GERD.   

 
Adverse Effects Associated with Acid 
Suppressive Therapies 

Although generally well tolerated, acid 
suppressive therapies have been associated with 
significant adverse effects.  While preliminary 
evidence suggests that H2-antagonists and PPIs 
are safe when used long-term in children, there is 
no similar information in infants.  In addition, 
there have been recent reports that chronic acid 
suppression can increase the incidence of 
necrotizing enterocolitis in infants, and increase 
the incidence of acute gastroenteritis and 
community-acquired pneumonia in children.  It is 
not known if there may be a parallel increase in 
the incidence of gastroenteritis or pneumonia in 
infants.  Similarly, although it has been 
hypothesized that chronic acid suppression is 
associated with Clostridium difficile infections, 
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vitamin B12 deficiency, and hip fractures in 
adults, the potential for these adverse effects in 
infants is not known.8  The risk of these adverse 
effects may not justify the potential benefit, 
especially in infant GERD which is usually a self-
limited condition. 

 
When Further Evaluation is Necessary 

Although “spitting up” is normal in infants, 
there are a number of signs or symptoms which 
may indicate more severe disease that may require 
therapy.  These include: 
• Poor weight gain  
• Spitting up, which is forcefully causing 

stomach contents to shoot out of the mouth  
• Spitting up blood or green or brown fluid  
• Refusal of feedings or choking and gagging 

with feedings 
• Fewer wet diapers than normal or lethargy  
• Breathing problems such as turning blue, 

wheezing, chronic coughing, or repeated 
episodes of pneumonia 

• Other signs of illness, such as fever or 
diarrhea  

 
Conclusion 

GER is a common condition in infants and 
children that can occasionally lead to GERD.  
Lifestyle modification is the mainstay of therapy 
[Evidence level C; expert opinion].2,5  However, 
some infants and children will require 
pharmacologic therapy.  Within the last few years, 
the number of the pharmacological agents 
approved for use in children with GERD has 
increased, and more liquid formulations which 
allow for easier administration are available.  
However, information concerning the use of 
pharmacological agents in infants is still lacking. 

 
 

Users of this document are cautioned to use their own 
professional judgment and consult any other necessary 
or appropriate sources prior to making clinical 
judgments based on the content of this document.  Our 
editors have researched the information with input 
from experts, government agencies, and national 
organizations.  Information and Internet links in this 
article were current as of the date of publication. 

 
 
 
 
 

Levels of Evidence 
In accordance with the trend towards Evidence-Based 
Medicine, we are citing the LEVEL OF EVIDENCE 
for the statements we publish. 

 

Level Definition 
A High-quality randomized controlled trial (RCT) 

 High-quality meta-analysis (quantitative 
systematic review) 

B Nonrandomized clinical trial 
 Nonquantitative systematic review 
 Lower quality RCT 
 Clinical cohort study 
 Case-control study 
 Historical control 
 Epidemiologic study 

C Consensus 
 Expert opinion 

D Anecdotal evidence 
In vitro or animal study 

Adapted from Siwek J, et al.  How to write an evidence-based 
clinical review article.  Am Fam Physician 2002;65:251-8. 
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