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OBJECTIVES

Differentiate GER vs GERD using systematic review 
recommendations1

Nutritional management on an infant with GER vs GERD2

Identify red flags and when to refer to GI3

GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease; GI = gastrointestinal
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Nutricia North America 
supports the use of        

human milk wherever possible.

UPDATED REFLUX GUIDELINES 5

Rosen R, et al. Pediatric Gastroesophageal Reflux Clinical Practice Guidelines: Joint 
Recommendations of the North American Society for Pediatric Gastroenterology, 

Hepatology, and Nutrition and the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition. JPGN 2018;66:516-554

An update to the 2009 NASPGHAN + ESPGHAN medical position paper on GER/GERD 

Rosen et al. JPGN 2018. GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease

UPDATED REFLUX GUIDELINES 6

Offer guidance to pediatric gastroenterologists and primary care    
physicians with and without easy access to pediatric gastroenterologists

Purpose

Identifies studies that address management of infants and children with GERDAim

GRADE approachOutcome Measures

October 1, 2008 to June 1, 2015 using Embase, MEDLINE & Cochran databaseLiterature Review

3-day consensus meeting via 9-point scaleVoting Technique

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; GRADE = Grading of recommendations, assessment, 
development, and evaluations
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STRENGTH OF RECOMMENDATIONS 7

Therapeutic Questions

Strong: desirable effects of an intervention 
clearly outweigh the undesirable effects, or 
clearly do not.

“the working group recommends (…).” 

Weak: When tradeoffs are less certain due to 
low quality of evidence or because evidence 
shows desirable and undesirable effects are 
closely balanced

“the working group suggests (…).”

Non-Therapeutic Questions

Strong: adequately powered, 
prospective studies support 
conclusions

Moderate: large retrospective studies 
or small prospective studies supporting 
the evidence

Weak: only retrospective studies or 
expert opinion supporting results

Rosen et al. JPGN 2018

Recognition of GER vs GERD

GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease

DEFINITION OF GER VS. GERD 

Gastroesophageal Reflux

Passage of gastric contents 
into the esophagus with or 

without regurgitation and/or 
vomiting (pathologic)

Gastroesophageal Reflux Disease

When reflux leads to troublesome 
symptoms and/or complications, 
such as esophagitis or structuring

Rosen et al. JPGN 2018. GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease
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COMMONLY REPORTED GERD SYMPTOMS
10

EXCESSIVE 
CRYING

BACK ARCHING REGURGITATION IRRITABILITY 

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease

EVALUATING INFANTS FOR GER OR GERD
11

Age of onset of symptoms

Feeding history 

Pattern of regurgitation/spitting/vomiting

Family medical history

Environmental triggers 

Growth patterns 

Pharmacologic/dietary intervention

Warning signs

Rosen et al. JPGN 2018. GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease

EVALUATING INFANTS FOR GER OR GERD
12

Age of onset of symptoms

Feeding history 

Pattern of regurgitation/spitting/vomiting

Family medical history

Environmental triggers 

Growth patterns 

Pharmacologic/dietary intervention

Warning signs

There is NO gold standard for diagnosis

Rosen et al. JPGN 2018. GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease
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OBTAIN FEEDING HISTORY 13

length of 
feeding

volume of 
feeds formula type milk supply 

quality

mixing 
instructions

feeding 
additives

allergen 
restriction

time between 
feeds

Rosen et al. JPGN 2018.

DIAGNOSING GER VS GERD IN INFANTS 
14

“In the absence of warning signs, diagnostic 
testing and/or therapies including acid 

suppression are NOT needed if there is no 
impact of the symptoms on feeding, growth or 

acquisition of developmental milestones.”

Rosen et al. JPGN 2018. GER = gastroesophageal reflux; GERD = gastroesophageal reflux disease

MANAGEMENT OF INFANTS 
WITH GER/GERD

13
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MANAGEMENT OF GERD IN INFANTS
16

Use thickened feeds for 
treating visible 

regurgitation/vomiting in 
infants with GERD 

Modify feeding volumes and 
frequency to avoid 

overfeeding

2-4 week trial of eHF or AAF 
for infants with suspected 
GERD after optimal non-

pharmacological treatment 
has failed

Not to use positional 
therapy to treat GERD 
symptoms in sleeping 

infants

Not to use massage therapy 
to treat infant GERD 

Provide patient/caregiver 
education and support 

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; eHF = extensively hydrolyzed formula; 
AAF = amino-acid based formula

VOLUME OF FEEDS
17

Rosen et al. JPGN 2018. RCT = randomized controlled trial

Horvath, et al. Pediatrics 2008. RCT = randomized controlled trial

USE OF THICKENERS FOR REFLUX IN INFANTS

Horvath A, Dziechciarz P, Szajewska H. The effect of thickened-feed interventions on 
gastroesophageal reflux in infants: systematic review and meta-analysis of 

randomized, controlled trials. Pediatrics 2008;122:e1268-77

 The Cochrane Library, Medline, Embase, CINAHL

Databases

 RCT that evaluated use of thickeners for at least several days in patients 
receiving treatment with reflux 

 Healthy infants

Inclusion Criteria

16
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Horvath, et al. Pediatrics 2008.

USE OF THICKENERS FOR REFLUX IN INFANTS

Horvath A, Dziechciarz P, Szajewska H. The effect of thickened-feed interventions on 
gastroesophageal reflux in infants: systematic review and meta-analysis of 

randomized, controlled trials. Pediatrics 2008;122:e1268-77

Outcomes of Interest

Vomiting + visible regurgitation

Days without regurgitation

Crying/irritability14
 S

tu
di

es

USE OF THICKENERS FOR REFLUX IN INFANTS

Horvath A, Dziechciarz P, Szajewska H. The effect of thickened-feed interventions on 
gastroesophageal reflux in infants: systematic review and meta-analysis of 

randomized, controlled trials. Pediatrics 2008;122:e1268-77

Findings 

Reduced vomiting and visible regurgitations

Increased number of days without regurgitation

Reduced symptoms such as crying and irritability14
 S

tu
di

es Outcomes of Interest

Vomiting + visible regurgitation

Days without regurgitation

Crying/irritability

Horvath, et al. Pediatrics 2008.

USE OF THICKENED FEEDS FOR REFLUX IN INFANTS

Horvath A, Dziechciarz P, Szajewska H. The effect of thickened-feed interventions on 
gastroesophageal reflux in infants: systematic review and meta-analysis of 

randomized, controlled trials. Pediatrics 2008;122:e1268-77

Findings 

Reduced vomiting and visible regurgitations

Increased number of days without regurgitation

Reduced symptoms such as crying and irritability14
 S

tu
di

es Outcomes of Interest

Vomiting + visible regurgitation

Days without regurgitation

Crying/irritability

Horvath, et al. Pediatrics 2008.

Did not improve pH-metry measured reflux outcomes including number of acid 
gastroesophageal reflux episodes per hour or reflux episodes greater than 5 minutes
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TYPICAL THICKENING AGENTS FOR INFANTS
22

Type of thickener Population Considerations

Carob bean/locust gum >42 weeks gestation Has no caloric content
May have a prebiotic effect

Rice Infants Can NOT be used with human milk
Choose a no/low-arsenic option
Affordable and dissolves easily
Can lead to nipple clogging

Corn starch Infants 

Xanthan gum 1 year+ Expensive + difficult to obtain

Food purees 6 months+ Inexpensive
Contributes nutritional value

Salvatore, et al. Nutrition 2018

PROBIOTICS FOR REFLUX
23

Indrio F, Di Mauro A, Riezzo G, et al. Prophylactic use of a probiotic in the 
prevention of colic, regurgitation, and functional constipation: a randomized, 

clinical trial. JAMA Pediatr 2014;168:228-33

589 term newborns <1 week of age

Placebo-controlled

Lactobacillus reuteri

Daily drops x 90 days

Indrio et al. JAMA Pediatr 2014.

PROBIOTICS FOR REFLUX
24

Regurgitations
L. reuteri DSM 17938 group 
with significantly less (2.9) 

episodes per day vs placebo 
group (4.6) P<0.01

Crying
Significant improvement 
in L. reuteri DSM 17938 

group (not unique to 
GERD)

Indrio F, Di Mauro A, Riezzo G, et al. Prophylactic use of a probiotic in 
the prevention of colic, regurgitation, and functional constipation: a 

randomized, clinical trial. JAMA Pediatr 2014;168:228-33

Indrio et al. JAMA Pediatr 2014. GERD = gastroesophageal reflux disease

22

23

24



Nutricia North America
Medical and Scientific Affairs
www.NutriciaLearningCenter.com

CE-eligible for dietitians and nurses in the 
US

©2023 Nutricia North America

Wang, et al. Eur J Nutr. 2019. GERD = gastroesophageal reflux disease

WORKING GROUP RECOMMENDATIONS

 Suggests to use thickened feeds for treating visible regurgitation/vomiting in 
infants with GERD

Thickened Feeds

 Suggests modify feeding volumes and frequency according to age and weight to 
avoid overfeeding

Feeding Volume

 Suggests 2-4 week trial of formula with extensively hydrolyzed of amino-acid 
based protein in formula fed infants suspected of GERD after trialing optimal non-
pharmacologic treatment options

Hydrolyzed Formula

• Suggests not to use currently available lifestyle interventions or 
complementary treatments such as prebiotics, probiotics, or herbal 
medications to treat GERD.

Probiotics

Transpyloric/Jejunal Feeding

Transpyloric feeding used to 
treat intractable GERD

Additional studies needed 
regarding using transpyloric 

feeds as a diagnostic tool

Reduces reflux burden to a 
comparable level as 

fundoplication

RECOMMENDATIONS:
• transpyloric/jejunal feeding trials should NOT be used for diagnosis of GERD in infants and children 

• transpyloric/jejunal feedings CAN be considered in the treatment of infants and children with GERD 
refractory to optimal treatment as an alternative of fundoplication.

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease

GERD MANAGEMENT ALGORITHM
27

Infant with GERD symptoms

Clinical history + physical exam

Red flag present

Avoid overfeeding
Continue breastfeeding
Thicken feeds

NO YES

Further testing and 
refer appropriately

IMPROVED

Continue 
management

NOT IMPROVED

Trial eHF or AAF for 2-4 
weeks or eliminate cow 
milk protein in breast milk IMPROVED

Continue 
management

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; eHF = extensively hydrolyzed formula; AAF = 
amino=acid based formula
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GERD MANAGEMENT ALGORITHM
28

Infant with GERD symptoms

Clinical history + physical exam

Red flag present

Avoid overfeeding
Continue breastfeeding
Thicken feeds

NO YES

Further testing and 
refer appropriately

IMPROVED

Continue 
management

NOT IMPROVED

Trial eHF or AAF for 2-4 
weeks or eliminate cow 
milk protein in breast milk IMPROVED

Continue 
management

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; eHF = extensively hydrolyzed formula; AAF = 
amino-acid based formula

USE OF HYPOALLERGENIC FORMULAS FOR REFLUX

Studies reported anywhere from 40-56% of infants with GER also had CMA.

Recurrent regurgitation and vomiting, with or without:
 Excessive crying
 Distress, discomfort, irritability
 Dystonic neck posturing
 Feeding difficulties, food refusal
 Faltering growth
 Esophagitis
 Pulmonary diseases

7. Motala, et al. http://www.worldallergy.org. Accessed June 28, 2017 . 14. Salvatore, et al. Nutrients. 2021;13(2):297. 15. Hait, et al. Clin Rev Allergy Immunol. 2019;57(2):213-225. 16. 
Heine. Pediatr Allergy Immunol. 2008;19(5):383-391. 17. Shaker. J Clin Gastroenterol. 2007;41(Supp2): S160-162. 18. Meyer, et al. Pediatr Allergy Immunol. 2022;33:e13856. GER = 
gastroesophageal reflux; CMA = cow milk allergy

GASTROESOPHAGEAL REFLUX IN COW MILK ALLERGY (CMA)

Pathophysiology of GER in CMA

Changes in 
mucosal 

immunity

Digestive 
motility 

dysfunction

7. Motala, et al. http://www.worldallergy.org. Accessed June 28, 2017 . 14. Salvatore, et al. Nutrients. 2021;13(2):297. 15. Hait, et al. Clin Rev Allergy Immunol. 2019;57(2):213-225. 16. 
Heine. Pediatr Allergy Immunol. 2008;19(5):383-391. 17. Shaker. J Clin Gastroenterol. 2007;41(Supp2): S160-162. 18. Meyer, et al. Pediatr Allergy Immunol. 2022;33:e13856. GER = 
gastroesophageal reflux; CMA = cow milk allergy
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GASTROESOPHAGEAL REFLUX IN COW MILK ALLERGY (CMA)

Changes in 
mucosal 

immunity

Digestive 
motility 

dysfunction
Poorly understood

Pathophysiology of GER in CMA

7. Motala, et al. http://www.worldallergy.org. Accessed June 28, 2017 . 14. Salvatore, et al. Nutrients. 2021;13(2):297. 15. Hait, et al. Clin Rev Allergy Immunol. 2019;57(2):213-225. 16. 
Heine. Pediatr Allergy Immunol. 2008;19(5):383-391. 17. Shaker. J Clin Gastroenterol. 2007;41(Supp2): S160-162. 18. Meyer, et al. Pediatr Allergy Immunol. 2022;33:e13856. GER = 
gastroesophageal reflux; CMA = cow milk allergy

GASTROESOPHAGEAL REFLUX IN COW MILK ALLERGY (CMA)

Changes in 
mucosal 

immunity

Digestive 
motility 

dysfunction
Poorly understood Food allergen-

induced mediators

Pathophysiology of GER in CMA

7. Motala, et al. http://www.worldallergy.org. Accessed June 28, 2017 . 14. Salvatore, et al. Nutrients. 2021;13(2):297. 15. Hait, et al. Clin Rev Allergy Immunol. 2019;57(2):213-225. 16. 
Heine. Pediatr Allergy Immunol. 2008;19(5):383-391. 17. Shaker. J Clin Gastroenterol. 2007;41(Supp2): S160-162. 18. Meyer, et al. Pediatr Allergy Immunol. 2022;33:e13856. GER = 
gastroesophageal reflux; CMA = cow milk allergy

RULING OUT COW MILK ALLERGY 
33

Formula-fed infants: 
• Trial eHF
• Reserve AAF for severe cases (ESPGHAN) 

Breastfed infants:
• Maternal elimination diet (casein + whey)

IF CMA:

• Vomiting frequency will 
significantly reduce within 
2 weeks

• Greater reflux events 
measured by pH-MII 
associated with cow milk 
vs AAF

Rosen et al. JPGN 2018. eHF = extensively hydrolyzed formula; AAF = amino-acid formula; CMA = cow milk allergy; ESPGHAN = 
European Society for Pediatric Gastroenterology Hepatology and Nutrition
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RULING OUT COW MILK ALLERGY 
34

Formula-fed infants: 
• Trial eHF
• Reserve AAF for severe cases (ESPGHAN) 

Breastfed infants:
• maternal elimination diet (casein + whey)

IF CMA:

• Vomiting frequency will 
significantly reduce within 
2 weeks

• Greater reflux events 
measured by pH-MII 
associated with cow milk 
vs AAF

No trials available that compare hydrolyzed formulas 
to milk-based formula for infants with GERD symptoms

Rosen et al. JPGN 2018. eHF = extensively hydrolyzed formula; AAF = amino-acid formula; CMA = cow milk allergy; 
ESPGHAN = European Society for Pediatric Gastroenterology Hepatology and Nutrition

MATERNAL MILK PROTEIN ELIMINATION DIET

RAJANI ET AL. J ALLERGY CLIN IMMUNOL PRACT 2020

35

Calcium

Iodine

Riboflavin

Vitamin D

Phosphorus

Nutrients at Risk:

RISKS BENEFITS

If symptoms still not resolved:

Inadequate adherence to diet

Symptoms not related to food allergy

Reaction to endogenous human milk protein

WHEN SHOULD A CHILD WITH 
REFLUX SEE A 

GASTROENTEROLOGIST?

34
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GERD MANAGEMENT ALGORITHM
37

Trial eHF or AAF for 2-4 
weeks or eliminate cow 
milk protein in breast milk IMPROVED

Continue 
management

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; eHF = extensively-hydrolyzed formula; AAF = 
amino-acid based formula; GI = gastrointestinal

NOT IMPROVED

Refer to GI

REFERRAL

Revisit differential 
diagnoses, consider testing 
and/or trial of medication

REFERRAL NOT 
POSSIBLE

Trial 4-8 weeks of acid-
suppression then wean if 

symptoms resolve

SYMPTOMS 
DON’T RESOLVE 
OR RECUR

WEAN 
SUCCESSFUL

No further 
treatment

WHEN TO REFER TO A GASTROENTEROLOGIST?

Red flags suggesting underlying GI 
disease

Refractory to optimal treatment Patient unable to permanently 
wean from pharmacological 

treatment within 6-12 months 

Rosen et al. JPGN 2018. GI = gastrointestinal 

RED FLAGS

Rosen et al. JPGN 2018. FOC = frontal occipital circumference

Gastrointestinal

• Onset >6 months
• Persistent, 

forceful vomiting
• Nocturnal 

vomiting
• Bilious emesis
• Hematemesis
• Chronic diarrhea
• Rectal bleeding
• Abdominal 

distention

Neurological

• Bulging fontanel
• Rapid increase in 

FOC
• Seizures

General

• Lethargy
• Fever
• Dysuria
• Excessive 

irritability

37
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GERD MANAGEMENT ALGORITHM
40

Trial eHF or AAF for 2-4 
weeks or eliminate cow 
milk protein in breast milk IMPROVED

Continue 
management

Rosen et al. JPGN 2018. GERD = gastroesophageal reflux disease; eHF = extensively-hydrolyzed formula; AAF = 
amino-acid based formula; GI = gastrointestinal

NOT IMPROVED

Refer to GI

REFERRAL

Revisit differential 
diagnoses, consider testing 
and/or trial of medication

REFERRAL NOT 
POSSIBLE

Trial 4-8 weeks of acid-
suppression then wean if 

symptoms resolve

SYMPTOMS 
DON’T RESOLVE 
OR RECUR

WEAN 
SUCCESSFUL

No further 
treatment

SUMMARY

18 September, 2023

41

1. Identifying the cause of GER or GERD requires a complete evaluation of 
medical and feeding history

2. There are many non-pharmacologic methods of management to alleviate 
reflux symptoms.

3. Cow milk allergy can also manifest as GERD and may require trial of an eHF or 
AAF for formula-fed infants and a maternal elimination diet for human milk 
fed infants.

4. Infants without resolution of symptoms or in the presence of red flags would 
benefit from evaluation via a gastroenterologist.
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