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DefinitionDefinitionDefinitionDefinition

GERGER Passage of gastric content into Passage of gastric content into 
esophagusesophagus

RegurgitationRegurgitation Effortless passage of refluxed Effortless passage of refluxed 
gastric content into oral gastric content into oral 
pharynxpharynx

VomitingVomiting Expulsion of refluxed gastric Expulsion of refluxed gastric 
contents from mouthcontents from mouth

GERDGERD Gastric contents reflux into the Gastric contents reflux into the 
esophagus or oropharynx and esophagus or oropharynx and 
produce symptomsproduce symptoms



Why is GERD increasingly being Why is GERD increasingly being y g y gy g y g
diagnosed and treated?diagnosed and treated?

Increased recognitionIncreased recognition
Increase in risk factorsIncrease in risk factorsIncrease in risk factorsIncrease in risk factors
Increase in mimickers of GERDIncrease in mimickers of GERD
P l f GERD t l i iP l f GERD t l i iPrevalence of GERD truly increasingPrevalence of GERD truly increasing
Overdiagnosis and treatmentOverdiagnosis and treatment





Pathogenic Factors in GERDPathogenic Factors in GERDPathogenic Factors in GERDPathogenic Factors in GERD

Mechanisms of GER:Mechanisms of GER:
SSTLESRTLESR

Delayed gastric emptyingDelayed gastric emptying
Impai ed esophagealImpai ed esophagealImpaired esophageal Impaired esophageal 
clearanceclearance
Impaired airway protectionImpaired airway protectionp y pp y p



Symptoms of GERDSymptoms of GERDSymptoms of GERDSymptoms of GERD

Recurrent vom., regurgitationRecurrent vom., regurgitation
Weight loss or poor weight gainWeight loss or poor weight gaing p g gg p g g
Irritability, heartburnIrritability, heartburn
Dysphagia, feeding refusalDysphagia, feeding refusalysp ag a, eed g e usaysp ag a, eed g e usa
Sandifer syndromeSandifer syndrome
Hoarseness, otitis, sinusitis, dental erosionsHoarseness, otitis, sinusitis, dental erosionsHoarseness, otitis, sinusitis, dental erosionsHoarseness, otitis, sinusitis, dental erosions
ApneaApnea
Wheezing stridor coughWheezing stridor coughWheezing, stridor, coughWheezing, stridor, cough



ALTEALTE
((Acute Life Threatening Event)Acute Life Threatening Event)

Defined as a frightening episode inDefined as a frightening episode inDefined as a frightening episode in Defined as a frightening episode in 
infant that is characterized by apnea, infant that is characterized by apnea, 
change in color change in musclechange in color change in musclechange in color, change in muscle change in color, change in muscle 
tone, choking or gagging and requiring tone, choking or gagging and requiring 
intervention by caretakerintervention by caretakerintervention by caretakerintervention by caretaker



GER and ALTEGER and ALTEGER and ALTEGER and ALTE

Recurring regurgitation in 60Recurring regurgitation in 60--70% of 70% of 
infants with ALTEinfants with ALTE
Abnormal esophageal pH studies in Abnormal esophageal pH studies in 
4040--80%80%
Relationship between GER and Relationship between GER and 
obstructive or mixed apnea is most obstructive or mixed apnea is most 
convincing when infant was: convincing when infant was: awake, awake, 
supine and fed within past hoursupine and fed within past hour





Findings in GERDFindings in GERDFindings in GERDFindings in GERD

EsophagitisEsophagitis
Esophageal strictureEsophageal strictureEsophageal strictureEsophageal stricture
Barrett’s esophagusBarrett’s esophagus
L itiL itiLaryngitisLaryngitis
Recurrent pneumoniaRecurrent pneumonia
AnemiaAnemia





GER G id li C ittGER G id li C ittGER Guideline CommitteeGER Guideline Committee

NASPGHANNASPGHAN



Testing for GERDTesting for GERDTesting for GERDTesting for GERD

Is there a single test for GERD?Is there a single test for GERD?Is there a single test for GERD?Is there a single test for GERD?
What question does each test answerWhat question does each test answer
H d ibl li bl i th t tH d ibl li bl i th t tHow reproducible or reliable is the testHow reproducible or reliable is the test
Does it guide our management and Does it guide our management and 
when is it usefulwhen is it useful



Diagnostic ApproachesDiagnostic ApproachesDiagnostic ApproachesDiagnostic Approaches

Empirical medical treatmentEmpirical medical treatmentEmpirical medical treatmentEmpirical medical treatment
Upper GI radiographyUpper GI radiography
E h l H it iE h l H it iEsophageal pH monitoringEsophageal pH monitoring
EsophagogastroduodenoscopyEsophagogastroduodenoscopy
ScintigraphyScintigraphy



Upper GI seriesUpper GI seriesUpper GI seriesUpper GI series

Advantages:Advantages:
Useful for detecting Useful for detecting 
anatomicalanatomicalanatomical anatomical 
abnormalitiesabnormalities

Limitations:Limitations:
Can not differentiate Can not differentiate 
b t h i l ib t h i l ibetween physiologic between physiologic 
and non physiologic and non physiologic 
GER episodesGER episodes



Esophageal pH MonitoringEsophageal pH MonitoringEsophageal pH MonitoringEsophageal pH Monitoring

Advantages:Advantages:
Detects episodes of refluxDetects episodes of reflux
Determines association acid Determines association acid 
GERGER symptomsymptomGERGER--symptomsymptom
Assesses adequacy of trtAssesses adequacy of trt

Limitations:Limitations:Limitations:Limitations:
Can not detect non acidic Can not detect non acidic 
refluxreflux
Can not detect GER Can not detect GER 

l dl dcomplications associated complications associated 
with Nl rangeswith Nl ranges



Upper Endoscopy (EGD)Upper Endoscopy (EGD)Upper Endoscopy (EGD)Upper Endoscopy (EGD)

Advantages:Advantages:
Visualization and Visualization and 
biopsybiopsybiopsybiopsy
Determines presence Determines presence 
of esophagitisof esophagitis

Limitations:Limitations:
Need for sedation or Need for sedation or 
anesthesiaanesthesiaanesthesiaanesthesia
Not useful for extra Not useful for extra 
esophageal GERDesophageal GERD



S i ti hS i ti hScintigraphyScintigraphy

Advantages:Advantages:
Detects acidic and non Detects acidic and non 
acidic GERacidic GER
Evaluate gastric emptyingEvaluate gastric emptying
May demonstrate aspirationMay demonstrate aspiration

Limitations:Limitations:
Absence of age sp dataAbsence of age sp data
L k f t d di d t hL k f t d di d t hLack of standardized techLack of standardized tech
Observation early post Observation early post 
prandialprandial



New Diagnostic ToolsNew Diagnostic ToolsNew Diagnostic ToolsNew Diagnostic Tools

Multiple Intraluminal ElectricalMultiple Intraluminal ElectricalMultiple Intraluminal Electrical Multiple Intraluminal Electrical 
ImpedanceImpedance

48 hours Wireless Ph Monitoring 48 hours Wireless Ph Monitoring 
C lC lCapsuleCapsule



Multiple Intraluminal Multiple Intraluminal pp
Electrical ImpedanceElectrical Impedance

Advantages:Advantages:
Detects nonacid GERDetects nonacid GER
Useful for studying Useful for studying 
resp sympt and GERresp sympt and GER

Li it tiLi it tiLimitations:Limitations:
Normal values in ped Normal values in ped 
not yet definednot yet definednot yet definednot yet defined
Analysis of tracings Analysis of tracings 
timetime--consumingconsuming



Wireless Capsule Wireless Capsule pp
pH monitoringpH monitoring

Advantages:Advantages:
48 hrs recording48 hrs recording
More “patient friendly”More “patient friendly”

Limitations:Limitations:
Endoscopic placementEndoscopic placement
Variability between day Variability between day 
1 and 21 and 21 and 21 and 2
CostCost



Goals of TreatmentGoals of TreatmentGoals of TreatmentGoals of Treatment



Treatment OptionsTreatment OptionsTreatment OptionsTreatment Options

Lifestyle ChangesLifestyle ChangesLifestyle ChangesLifestyle Changes

Ph thPh thPharmacotherapyPharmacotherapy

Surgical TherapySurgical Therapy



Conservative Therapy for Conservative Therapy for pypy
GER in infantsGER in infants

Normalize feeding volume and freqNormalize feeding volume and freqg qg q
Thickened formulasThickened formulas
Hypoallergenic formula trial for 1Hypoallergenic formula trial for 1--2 w2 wHypoallergenic formula trial for 1Hypoallergenic formula trial for 1--2 w2 w
Prone positioning while the infant is Prone positioning while the infant is 

k ti l l i th t di lk ti l l i th t di lawake, particularly in the postprandial awake, particularly in the postprandial 
periodperiod



Conservative Therapy for Conservative Therapy for pypy
GER in ChildrenGER in Children

Avoid large fatty mealsAvoid large fatty meals
Have diner 1Have diner 1--1/2 to 2 hrs before1/2 to 2 hrs beforeHave diner 1Have diner 1 1/2 to 2 hrs before 1/2 to 2 hrs before 
bedtimebedtime
Lose weight if obeseLose weight if obeseLose weight if obeseLose weight if obese
Avoid caffeine, chocolate, spicy food Avoid caffeine, chocolate, spicy food 

d i kid i kiand passive smokingand passive smoking
Elevate head of bedElevate head of bed



PharmacotherapyPharmacotherapyPharmacotherapyPharmacotherapy

Prokinetic TherapyProkinetic TherapyProkinetic TherapyProkinetic Therapy

A id t ThA id t ThAcid suppressant Therapy:Acid suppressant Therapy:
HistamineHistamine--2 Receptor Antagonists2 Receptor Antagonists
Proton Pump InhibitorsProton Pump Inhibitors



Prokinetic AgentsProkinetic AgentsProkinetic AgentsProkinetic Agents

Enhance esophageal peristalsis and Enhance esophageal peristalsis and 
accelerate gastric emptyingaccelerate gastric emptying
Appear to increase LES pressure but Appear to increase LES pressure but pp ppp p
do not reduce the frequency of do not reduce the frequency of 
episodes of acid refluxepisodes of acid refluxpp



Prokinetic AgentsProkinetic AgentsProkinetic AgentsProkinetic Agents

Cisapride: withdrawnCisapride: withdrawn
Erythromycin: No RCTErythromycin: No RCTy yy y
Domperidone: not available in US, no RCTDomperidone: not available in US, no RCT
Metoclopramide:Metoclopramide:etoc op a deetoc op a de
Esophageal pH improvement in 1 of 6 RCTEsophageal pH improvement in 1 of 6 RCT
Clinical improvement in 1 of 4 RCTClinical improvement in 1 of 4 RCTClinical improvement in 1 of 4 RCTClinical improvement in 1 of 4 RCT
High incidence of adverse eventsHigh incidence of adverse events



Anti secretory AgentsAnti secretory AgentsAnti secretory AgentsAnti secretory Agents

HH--2 RAs:2 RAs:
Cimetidine Famotidine Nizatidine andCimetidine Famotidine Nizatidine andCimetidine, Famotidine, Nizatidine and Cimetidine, Famotidine, Nizatidine and 
RanitidineRanitidine

PPIs:PPIs:
Omeprazole and LansoprazoleOmeprazole and Lansoprazole
EsomeprasoleEsomeprasolepp







The first approved PPI for use in humans was The first approved PPI for use in humans was 
Omeprazole in 1988Omeprazole in 1988
Fi b i hi l f d FDAFi b i hi l f d FDAFive members in this class of drugs are FDA Five members in this class of drugs are FDA 
approved for use in humans: approved for use in humans: Omeprazole, Omeprazole, 
Lansoprazole, Pantoprazole, RabeprazoleLansoprazole, Pantoprazole, Rabeprazole andandLansoprazole, Pantoprazole, Rabeprazole Lansoprazole, Pantoprazole, Rabeprazole and and 
EsomeprazoleEsomeprazole
Omeprazole and Lansoprazole were the first Omeprazole and Lansoprazole were the first 
to be approved for use in children. to be approved for use in children. 
Esomeprasol was approved in February 2008Esomeprasol was approved in February 2008



PharmacologyPharmacologyPharmacologyPharmacology

Dosage range from 0.7 to 3.5 mg/kg/dDosage range from 0.7 to 3.5 mg/kg/d
Higher metabolic activity withHigher metabolic activity withHigher metabolic activity with Higher metabolic activity with 
decreased agedecreased age
Adm Once or twice dailyAdm Once or twice dailyAdm. Once or twice dailyAdm. Once or twice daily
Bioavailability affected by time of adm Bioavailability affected by time of adm 
i th i t l ll ti l tii th i t l ll ti l tisince the parietal cell stimulation since the parietal cell stimulation 

enhances effectenhances effect



Optimal Timing of PPI Optimal Timing of PPI p gp g
dosedose

Single PPI doseSingle PPI dose Administer one halfAdminister one half--hour hour 
before breakfastbefore breakfast

If second PPI doseIf second PPI dose Administer one halfAdminister one half--hour hour 
before evening mealbefore evening meal



Results of PPI Studies in Results of PPI Studies in 
ChildrenChildren

Heal severe erosive esophagitis in all Heal severe erosive esophagitis in all 
patients including those refractory to patients including those refractory to 
other medicationsother medications
Resolution and or improvement of the Resolution and or improvement of the 
majority of GERD related symptomsmajority of GERD related symptoms
Children require higher doses on per Children require higher doses on per 
Kg basis than adults because of Kg basis than adults because of 
greater metabolic capacitygreater metabolic capacity











What if all this doesn’t work?What if all this doesn’t work?What if all this doesn’t work?What if all this doesn’t work?

Biopsy proven esophagitis continues in Biopsy proven esophagitis continues in 
spite of intensive therapy for 6spite of intensive therapy for 6 2424spite of intensive therapy for 6spite of intensive therapy for 6--24 24 
monthsmonths
h l f d bh l f d bThere is symptom relief on meds but There is symptom relief on meds but 

relief is not maintained after weaningrelief is not maintained after weaning
Intolerance to the medicationsIntolerance to the medications



Antireflux SurgeryAntireflux SurgeryAntireflux SurgeryAntireflux Surgery



Outcomes of AntiOutcomes of Anti--Reflux Reflux 
Surgery in ChildrenSurgery in Children



ConclusionConclusionConclusionConclusion

GER and GERD are frequent conditions GER and GERD are frequent conditions 
in infants, children and adolescentin infants, children and adolescent,,
PPIs are the drug of choice in severe PPIs are the drug of choice in severe 
refluxrefluxrefluxreflux
Good history and clinical judgment are Good history and clinical judgment are 
essential for optimal evaluation andessential for optimal evaluation andessential for optimal evaluation and essential for optimal evaluation and 
management management 


