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693 patients were followed prospectively during the first two years of life and reassessed between 8 and 11 years of age (mean age, 9.7 years).  Frequent spilling defined as regurgitation/vomiting for at least 90 days during the first two years of life.  Children with frequent spilling had a relative risk of 2.3, vs. all children, for having at least one GER symptom in later childhood.  Martin AJ, Pratt N, Kennedy JD, et al.  Natural history and familial relationships of infant spilling to 9 years of age. Pediatrics 2002 Jun;109(6):1061-67.
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Ruigomez et alIn this study incident GERD cases during 2000-05 were identified from The Health Improvement Network (THIN) UK primary care network; 1,700 children were identified. The overall incidence of GERD was 0.84 per 1000 person-years.  Incidence decreased with age.  It was 1.48 per 1000 person-years among 1-year-old children until the age of 12 years and increased to a maximum at 16-17 years of 2.26 per 1000 person-years for girls and 1.75 per 1000 person-years for boys.  Children with neurological impairment and co-morbid conditions (e.g. asthma) had a higher incidence.Chitkara et alThis was a study of 5506 children in Olmstead County.  The incidence of GERD from birth to 5 years was 0.91 cases per 1000 person years that presented for medical attention.  They presented with abdominal pain (4.5/1000 py), constipation (6.8/1000 py), asthma (0.8/1000 py).  Twenty-four percent of patients with GER had 3 or more medical visits. This study documented that the frequency of visits for gastroesophageal reflux (GER) is on par with asthma, stressing how common it is relative to other childhood diseases and that patients present for multiple visits. Ruigómez A, Wallander MA, Lundborg P, et al.  Gastroesophageal reflux disease in children and adolescents in primary care.  Scand J Gastroenterol. 2010;45(2):139-46.Chitkara DK, Talley NJ, Weaver AL, et al.  Incidence of presentation of common functional gastrointestinal disorders in children from birth to 5 years: a cohort study. Clin Gastroenterol Hepatol. 2007 Feb;5(2):186-91.
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Adults with gastroesophageal reflux had significantly increased rates of gastrointestinal complaints including reflux during childhood. Four percent of the adult GERD patients had fundoplication at <10 years of age (all comparisons vs. adult non-refluxers).Waring JP, Feiler MJ, Hunter JG, et al.  Childhood gastroesophageal reflux symptoms in adult patients.  J Pediatr Gastroenterol Nutr. 2002;35(3):334-8.
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Gastroesophageal reflux is bothersome from a symptom perspective but there may be an increased risk of esophageal cancer in untreated children. In a cohort study of 3364 preterm or small-for-gestational age infants born from 1925–1949 in Sweden, there was an increased risk of esophageal adenocarcinoma in these babies. Of note, the cohort was born before acid suppression was utilized.Kaijser M, Akre O, Cnattingius S, et al.  Preterm birth, low birth weight, and risk for esophageal adenocarcinoma. Gastroenterology 2005;128(3):607-9.
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In a study by Gupta et al, children and adolescents presenting with symptomatic GERD  were assessed for symptoms associated with nonerosive (n=45) and erosive esophagitis (n=45); symptoms did not predict the presence or absence of mucosal damage.  Symptoms did vary with age among children with erosive GERD, with cough decreasing in severity at ages 12-17 years compared to ages 1-11 years (p<.05) and anorexia/feed refusal more prevalent and severe among children ages 1-5 years compared to ages 6-17 years (p<.05).  Regurgitation and vomiting were also more severe in children ages 1-5 years compared to children ages 6-17 years; heartburn, however, was less severe in children ages 1-5 years (p<.05).Gupta SK, Hassall E, Chiu YL, Amer F, Heyman MB. Presenting symptoms of nonerosive and erosive esophagitis in pediatric patients. Dig Dis Sci. 2006;51(5):858-863. 
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There are case reports of cancer in patients with esophageal atresia. There is only one follow up study of 242 patients with esophageal atresia. Children were operated on between 1949 and 1978 and were followed until 2004. There were no cases of esophageal cancer found in any of these patients but the study was only powered to detect a >500 fold increased risk and any smaller increased risk would not be detected.Recent studies of pH-MII in patients with esophageal atresia have suggested that there is no increased reflux burden in these patients. These findings should be interpreted with caution and pH-MII testing is very difficult and often uninterpretable; patients with motility disorders and pooling of fluid in the esophagus have low impedance baselines making it difficult to detect reflux and the studies often underestimate reflux burden.Sistonen SJ, Pakarinen MP, Rintala RJ.  Long-term results of esophageal atresia: Helsinki experience and review of literature. Pediatr Surg Int. 2011 Sep 30. [Epub ahead of print]Rintala RJ, Sistonen S, Pakarinen MP.  Outcome of oesophageal atresia beyond childhood. Pediatr Gastroenterol Nutr. 2011 May;52 Suppl 1:S35-6. Sistonen SJ, Koivusalo A, Lindahl H et al.  Cancer after repair of esophageal atresia: population-based long-term follow-up. Pediatr Surg. 2008 Apr;43(4):602-5.
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While it is widely believed that obese children have increased rates of reflux, there is a paucity of data yet available to support this. While there seems to be an increased risk for GER, there seems to be no increased risk of esophagitis found in these children though more studies are needed.Koebnick C, Getahun D et al. Extreme childhood obesity is associated with increased risk for gastroesophageal reflux disease in a large population-based study.  Int J Pediatr Obes. 2011 Jun;6(2-2):e257-63.Pakhale S,Doucette S et al.  A comparison of obese and nonobese people with asthma: exploring an asthma-obesity interaction. Chest 2010;137(6):1316-23.Wasilewska J, Jarocka-Cyrta E et al. Narcolepsy, metabolic syndrome and obstructive sleep apnea syndrome as the causes of hypersomnia in children. Report of three cases. Adv Med Sci 2007;52 Suppl 1:207-11.
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More details regarding the various differential diagnosis follows:Metabolic/Endocrine: galactosemia, hereditary fructose intolerance, urea cycle defects, amino and organic acidemias, congenital adrenal hyperplasiaToxic:  lead, iron, vitamin A & D, medications (ipecac, digoxin, theophylline, etc.)Renal:  obstructive uropathy, renal insufficiencyCardiac:  congestive heart failure, vascular ringNeurologic:  hydrocephalus, subdural hematoma, intracranial hemorrhage, intracranial mass, infant migraine, chiari malformationGastrointestinal Obstruction:  pyloric stenosis, malrotation with intermittant volvulus, intestinal duplication, Hirschsprung disease, antral/duodenal web, foreign body, incarcerated herniaAllergic: dietary protein intoleranceInfectious: sepsis, meningitis, urinary tract infection, pneumonia, otitis media, hepatitis, viralGastrointestinal Disorders:  achalasia, gastroparesis, gastroenteritis, peptic ulcer, eosinophilic esophagitis/gastroenteritis, food allergy, inflammatory bowel disease, pancreatitis, appendicitisOthers:  Pediatric falsification disorder (Munchausen syndrome by proxy), Child neglect of abuse, Self-induced vomiting, Cyclic vomiting syndrome, Autonomic dysfunctionVandenplas Y, Rudolph CD, Di Lorenzo C, et al.  Pediatric gastroesophageal reflux clinical practice guidelines: joint recommendations of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN).  J Pediatr Gastroenterol Nutr. 2009;49(4):498-547.
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GER with or without aspiration occurs frequently in neurologically impaired children.  The neurologic impairment may be acquired (e.g., associated with CNS infection or anoxia), congenital (e.g., congenital hydrocephalus), or associated with a syndrome (such as a chromosome abnormality, neuromuscular disorder, or agyria).  GER has been reported in specific populations with neurologic defects: patients with mental retardation [4, 5], cerebral palsy or tetraplegia [6, 7], and hydrocephalus [8].  GER may be a manifestation of GI tract dysfunction or secondary to a feeding gastrostomy in these malnourished patients.Pensabene L, Miele E, Del Giudice E, et al.  Mechanisms of gastroesophageal reflux in children with sequelae of birth asphyxia. Brain Dev. 2008;30(9):563-71.Luzzani S, Macchini F, Valadè A, et al.  Gastroesophageal reflux and Cornelia de Lange syndrome: typical and atypical symptoms. Am J Med Genet A. 2003;119A(3):283-7.Sondheimer JM, Morris BA. Gastroesophageal reflux among severely retarded children. J Pediatr 1979;94:710-4.Spitz L, Roth K, Kiely EM, Brereton RJ, Drake DP, Milla PJ. Operation for gastro-oesophageal reflux associated with severe mental retardation. Arch Dis Child 1993;68:347-51.Gustafsson PM, Tibbling L. Gastro-oesophageal reflux and oesophageal dysfunction in children and adolescents with brain damage. Acta Paediatr 1994;83:1081-5.Ravelli AM, Milla PJ. Vomiting and gastroesophageal motor activity in children with disorders of the central nervous system. J Pediatr Gastroenterol Nutr 1998;26:56-63.Shteyer E, Rothman E, Constantini S, Granot E. Gastroesophageal reflux in infants with hydrocephalus before and after ventriculo-peritoneal shunt operation. Pediatr Neurosurg 1998;29(3):18-41.
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This was a retrospective study.  Patients had a median age of 15 yrs (range:  ages 5-20) at diagnosis.  Total study number was 147; 68% female, symptom duration prior to diagnosis was 2.2 years, 73% missed school/work, 46% were hospitalized due to symptoms, 100% post-prandial regurgitation after almost every meal (2.7 ± 0.1 meals per day), 11% underwent surgery prior to diagnosis, 16% had psychiatric disorders, 3% had anorexia or bulimia nervosa.  Weight loss was documented in 42% (~7 kg).  Additional symptoms included abdominal pain, constipation, nausea, diarrhea.Older KW.  Rumination.  Curr Treat Options Gastroenterol. 2001;4(4):351-58.Chial HJ, Camilleri M, Williams DE et al. Rumination syndrome in children and adolescents: diagnosis, treatment, and prognosis.  Pediatrics. 2003 Jan;111(1):158-62.







Presenter
Presentation Notes
1. Vandenplas Y, Goyvaerts H, Helven R, Sacre L. Gastroesophageal reflux, as measured by 24-hour pH monitoring, in 509 healthy infants screened for risk of sudden infant death syndrome. Pediatrics 1991;88:834-40.2. Euler AR, Byrne WJ. Twenty-four-hour esophageal intraluminal pH probe testing: a comparative analysis. Gastroenterology 1981;80:957-61.3. Sondheimer JM. Continuous monitoring of distal esophageal pH: a diagnostic test for gastroesophageal reflux in infants. J Pediatr 1980;96:804-7.4. Boix-Ochoa J, Lafuenta JM, Gil-Vernet JM. Twenty-four-hour esophageal pH monitoring in Twenty-four-hour. J Pediatr Surg 1980;15:74-8.5. Jamieson JR, Stein HJ, DeMeester TR, et al. Ambulatory 24-h esophageal pH monitoring: normal values, optimal thresholds, specificity, sensitivity, and reproducibility. Am J Gastroenterol 1992;87:1102-11.6. Quigley EM. 24-h pH monitoring for gastroesophageal reflux disease: already standard but not yet gold? Am J Gastroenterol 1992;87:1071-5.
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Measuring Reflux by Multi-Channel 
Intraluminal Impedance 

• Multi-channel Intraluminal 
– Impedance (MII) is a catheter 
– based method for measuring reflux 

• It is a pH-independent method 
• Measures change in resistance  

to electrical current flow between 
two sensors 

• Seven sensors throughout the esophagus 
• One distal pH sensor ± one proximal pH sensor 
• Three sizes of catheters: infant, pediatric, adult 
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An impedance tracing is shown in the slide above. The top 6 channels are impedance channels and the distal channel is a pH channel. The top channel (purple) is closest to the mouth and the blue channel is closest to the stomach. There is a drop in impedance in the blue channel and then the pink channel etc moving up the esophagus until the drop reaches the proximal most channel. This would be considered a full column reflux episode which reaches the proximal most sensors. There is an associated drop in pH at the same time so this would be considered a full column, acid reflux episode.Limited outcome studies suggest the impedance changes clinical management in 22% of patients.Rosen R, Hart K and Nurko S. Does reflux monitoring with multichannel intraluminal impedance change clinical decision making? J Pediatr Gastroenterol Nutr. 2011 Apr;52(4):404-7.Wenzl TG. Investigating esophageal reflux with the intraluminal impedance technique. J Pediatr Gastroenterol Nutr 2002;34:261-8.Wenzl TG, Silny J, Schenke S, et al. Gastroesophageal reflux and respiratory phenomena in infants: status of the intraluminal impedance technique. J Pediatr Gastroenterol Nutr 1999;28:423-8.
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This picture reflects the physiology of a reflux event. The top 7 channels are pressure channels. The 5 middle channels are impedance channels. The distal channel is pH. There is a drop in the distal pressure channel which is located in the lower esophageal sphincter. The sphincter relaxes (A). As the sphincter relaxes, there is a drop in pH signifying acid entering the esophagus (B). At the same time, there is retrograde movement of fluid up the esophagus as evidenced by drops in impedance starting in the distal impedance channel and moving upward (C). Kawahara H, Dent J, Davidson G. Mechanisms responsible for gastroesophageal reflux in children. Gastroenterol. 1997;113:399-408.2.   Mittal RK, Holloway RH, Penagini R, Blackshaw LA, Dent J. Transient lower esophageal sphincter relaxation. Gastroenterol.1995;109:601-10.
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Sifrim D, Castell D, Dent J, et al.  Gastro-oesophageal reflux monitoring: review and consensus report on detection and definitions of acid, non-acid, and gas reflux. Gut.2004 Jul;53(7):1024-31. 
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Non-Acid reflux (defined as a pH>4) is common in pediatrics and depending on the population ranges from 40-89% of all reflux episodes. Higher amounts of non-acid reflux are found in infants, children taking acid suppression therapy and patients who are fed more frequently or continuously into the stomach. Vandenplas Y, Salvatore S, Devreker T, et al.  Gastro-oesophageal reflux disease: oesophageal impedance versus pH monitoring.  Acta Paediatr. 2007;96(7):956-62.Vela MF, Camacho-Lobato L, Srinivasan R, et al. Simultaneous intraesophageal impedance and pH measurement of acid and nonacid gastroesophageal reflux: effect of omeprazole.  Gastroenterology. 2001;120(7):1599-606.
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Endoscopy can be helpful if it is abnormal but if it is normal, reflux still can be a valid diagnosis.Endoscopy still serves an important role in looking for: causes of occult bleedingpeptic ulcer disease differentiating reflux disease from eosinophilic esophagitis4) diagnosing celiac disease in patients who have reflux and positive titres.Vandenplas Y, Rudolph CD, Di Lorenzo C, et al.  Pediatric gastroesophageal reflux clinical practice guidelines: joint recommendations of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN).  J Pediatr Gastroenterol Nutr. 2009 Oct;49(4):498-547.Liacouras CA, Furuta GT, Hirano I, et al.  Eosinophilic esophagitis: Updated consensus recommendations for children and adults.  Allergy Clin Immunol. 2011 Jul;128(1):3-20.e6. Epub 2011 Apr 7.Furuta GT, Liacouras CA, Collins MH.  Eosinophilic esophagitis in children and adults: a systematic review and consensus recommendations for diagnosis and treatment.  Gastroenterology. 2007 Oct;133(4):1342-63. Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of oesophagitis: clinical and functional correlates and further validation of the Los Angeles classification. Gut 1999;45:172-80.
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Patients with normal biopsies may have GERD as evidenced by symptoms and patients with evidence of eosinophilia may have reflux but may also have food allergy.  While histology may not be solely used to make a diagnosis of reflux, endoscopic biopsies are critical to diagnose eosinophilic esophagitis and that the patterns of inflammation may be helpful in determining the next diagnostic or therapeutic steps.Vandenplas Y, Rudolph CD, Di Lorenzo C, et al.  Pediatric gastroesophageal reflux clinical practice guidelines: joint recommendations of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN).  J Pediatr Gastroenterol Nutr. 2009;49(4):498-547.Sherman PM, Hassall E, Fagundes-Neto U, et al.  A global, evidence-based consensus on the definition of gastroesophageal reflux disease in the pediatric population.  Am J Gastroenterol. 2009;104(5):1278-952.
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The role of nuclear scintigraphy in the evaluation of pediatric GERD is unclear.  A nuclear scan can detect reflux of non-acidic as well as acidic gastric contents.  It can provide information about gastric emptying, which may be delayed in GERD patients, and demonstrate the presence of aspiration.  However, a lack of standardized techniques and the absence of age-specific normative data limit the value of scintigraphy.  The period of observation with this test is limited to the early postprandial period. Some groups have recommended delayed scanning 18-24 hours after ingestion to assess for tracer in the lung but this has not become a standard practice.Images provided by S. Traves



Presenter
Presentation Notes
The role of nuclear scintigraphy in the evaluation of pediatric GERD is unclear.  A nuclear scan can detect reflux of nonacidic as well as acidic gastric contents.  It can provide information about gastric emptying, which may be delayed in GERD patients, and demonstrate the presence of aspiration.  However, a lack of standardized techniques and the absence of age-specific normative data limit the value of scintigraphy.  The period of observation with this test is limited to the early postprandial period.Images provided by S. Traves



Presenter
Presentation Notes
Bile and pepsin can be measured in bronchoscopy fluid and saliva and are markers of full column reflux and aspiration of gastric contents. The extent to which these are biomarkers alone or whether bile and pepsin cause actual damage to the lung is uncertain though there are experimental models which suggest that they may serve both roles. The utility of these is still in the research realm and additional studies are needed to determine if the measurement of these biomarkers changes clinical outcome.Blondeau K, Pauwels A, Dupont L, et al. Characteristics of gastroesophageal reflux and potential risk of gastric content aspiration in children with cystic fibrosis.  J Pediatr Gastroenterol Nutr. 2010 Feb;50(2):161-6.Blondeau K, Mertens V, Vanaudenaerde BA, et al. Nocturnal weakly acidic reflux promotes aspiration of bile acids in lung transplant recipients.  J Heart Lung Transplant. 2009 Feb;28(2):141-8.Rosen R.  Lipid-laden macrophage index is not an indicator of gastroesophageal reflux-related respiratory disease in children. Pediatrics 2008;121(4):e879-84. Farhath S, Zhaoping H, Tarek N, et al.  Pepsin, a Marker of Gastric Contents, Is Increased in Tracheal Aspirates From Preterm Infants Who Develop Bronchopulmonary Dysplasia.  Pediatrics. 2008; 121: e253-e259.Starosta V, Kitz R, Hartl D, et al. Bronchoalveolar pepsin, bile acids, oxidation, and inflammation in children with gastroesophageal reflux disease.  Chest. 2007;132(5):1557-64. Potluri S, Friedenberg F, Parkman HP, et al.  Comparison of a salivary/sputum pepsin assay with 24-hour esophageal pH monitoring for detection of gastric reflux into the proximal esophagus, oropharynx, and lung.  Dig Dis Sci. 2003;48(9):1813-7.
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New technologies are being used to measure reflux. Oropharygeal probes are designed to measure the acidification of the oropharynx which may be useful for the diagnosis of extraesophageal reflux syndromes. Breath testing to measure exhaled pH may be helpful to correlate symptoms with acid reflux. Cough catheters, whose recordings synch with reflux monitoring, measure pressure changes in the esophagus at the time of cough to allow for more accurate correlation of cough with reflux monitoring. The cough microphone allows for detection of cough using sound recordings which synch with reflux measurement devices.Jadcherla SR, Hogan WJ et al. Physiology and pathophysiology of glottic reflexes and pulmonary aspiration: from neonates to adults. Semin Respir Crit Care Med 2010;31(5):554-560.Othman S. Gastroesophageal reflux studies using milk in infants and children - the need for multiple views. Nucl Med Commun. 2011;32(10):967-971.Hammer HF. Reflux-associated laryngitis and laryngopharyngeal reflux: a gastroenterologist's point of view. Dig Dis.  2009;27(1):14-17.
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Infants who are turned on their side may have an increased risk of SIDS however the risk can be reduced by other measures.  If the infant sleeps better in the left lateral position, and has reduced GER, then that is the better position. Omari TI, Rommel N, Staunton E, et al.  Paradoxical impact of body positioning on gastroesophageal reflux and gastric emptying in the premature neonate. J Pediatr. 2004;145(2):194-200.
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The majority, 8/10 pediatricians and pediatric subspecialists, use empiric therapy in every day practice.Diaz DM, Winter HS, Colletti RB et al. Knowledge, attitudes and practice styles of North American pediatricians regarding gastroesophageal reflux disease. J Pediatr Gastroenterol Nutr. 2007;45(1):56-64.
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During the 2 to 4 week screening period, all patients received standardized conservative treatment for GERD, including smaller, more frequent feedings with hypoallergenic formula thickened with rice cereal for nonbreast-fed infants, and general instruction about GERD including positioning and environmental exposure. Calcium-containing rescue antacids were also provided. Patients remaining symptomatic after 2 weeks received OL pantoprazole granules for suspension approximately 1.2mg/kg/day (5 mg/day for infants 2.5 kg to <7 kg, or 10 mg/day for infants 7kg to 15 kg) for 4 weeks. The granules were provided in a single-dose packet including an inert powder blend. At the time of administration, the packet contents were emptied into a small cup.  Patients who were 80% compliant during the OL phase entered the DB treatment-withdrawal phase, at which time they were randomly assigned in a 1:1 fashion, stratified by weight, to receive pantoprazole or placebo for an additional 4 weeks.  A weekly GERD symptom score (WGSS) was defined as the sum of the 5 selected individual weekly GERD symptom mean frequencies for:  vomiting/regurgitation, irritability/fussiness, choking/gagging, arching back, and refusal to feed. Pantoprazole significantly improved GERD symptom scores and was well tolerated. However, during the DB treatment phase, there were no significant differences noted between pantoprazole and placebo in withdrawal rates due to lack of efficacy.Harland W, Philip K-N, Suleman H, et al.  Efficacy and Safety of Pantoprazole Delayed-release Granules for Oral Suspension in a Placebo-controlled Treatment-withdrawal Study in Infants 1–11 Months Old With Symptomatic GERD.  J Parenter Gastroenterol Nutr.  2010;50(6):609-18.
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Orenstein et al studied QD dosing (1-1.5 mg/kg/day for > 10 weeks old, 0.2-0.3 mg/kg/day for < 10 weeks).  There was no difference between PPI use and any reflux symptom.Moore et al studied 30 infants 3 weeks to 2 months of age with irritability and evidence of pathologic reflux by ph-metry/biopsy.  Omeprazole was compared to placebo in a 4 week, cross over design with 10 mg per day in 5-10 kg and 10 mg BID if greater than 10 kg.  The GER index improved significantly with omeprazole but there was no difference in the crying time.The reason for lack of improvement in symptoms is either that the patients symptoms were not a result of reflux or that PPIs do not reduce reflux burden but rather change it to non-acid reflux. Orenstein SR, Hassall E, Furmaga-Jablonska W, et al.  Multicenter, double-blind, randomized, placebo-controlled trial assessing the efficacy and safety of proton pump inhibitor lansoprazole in infants with symptoms of gastroesophageal reflux disease.  J Pediatr. 2009;154(4):514-20.Omari T, Lundborg P, Sandstrom M et al.  Pharmacodynamics and Systemic Exposure of Esomeprazole in Preterm Infants and Term Neonates with Gastroesophageal Reflux Disease. J Pediatr. 2009;155:222-8.Moore DJ, Tao BS, Lines DR, et al. Double-blind placebo-controlled trial of omeprazole in irritable infants with gastroesophageal reflux.  J Pediatr. 2003;143(2):219-23.
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 30 infants 3 weeks to 2 months with irritability and evidence of pathologic reflux ( ph–metry and biopsy)  Omeprazole vs placebo ; 4 weeks/ cross over trial 10 mg per day in 5-10 kg, 10 mg BID if greater than 10 kg  The GER index improved significantly with omeprazole but there was no difference in the crying timeMoore DJ, Tao BS, Lines DR, et al. Double-blind placebo-controlled trial of omeprazole in irritable infants with gastroesophageal reflux.  J Pediatr. 2003;143(2):219-23.
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Parent/guardian-reported mean GERD symptom scores at baseline assessment (for the previous 72 h) and at the final visit (average of final-week scores) for the intention-to-treat population.  Scores were recorded as 0(none) to 3 (severe). *P < 0.001 vs. baseline. +P < 0.01 vs. baseline.Gilger, M. A.  Safety and tolerability of esomeprazole in children with gastroesophageal reflux disease. J Pediatr Gastroenterol Nutr. 2008;46(5):524-33. 
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This slide compares healing rates among H2RA and PPI medications.  The populations within each study ranged from infancy through adolescence.  H2RAs compared to placebo demonstrated a superiority in healing erosive esophagitis. The placebo-controlled studies shown in this slide demonstrate that the use of high-dose nizatidine or cimetidine is effective in erosive esophagitis, yielding healing rates of 60%-70% in children. Ranitidine dosed BID or TID also produced a healing rate in that range.  For the PPIs, lansoprazole (15 or 30 mg QD or BID) was administered to children aged 1–11 years for 12 weeks. By week 8, erosive esophagitis had resolved in 78% of the patients. Final endoscopy demonstrated that the erosive esophagitis healing rate rose to 100% after a total of 12 weeks of therapy.  Omeprazole 20 mg also proved to be effective, producing a healing rate of nearly 90% at 8 weeks.  Overall, the H2RAs were associated with healing rates of approximately 60%-70%, while the PPIs were associated with healing rates of approximately 90%-100%.Vandenplas Y, Rudolph C, DiLorenzo C, et al.  Pediatric Gastroesophageal Reflux Clinical Practice Guidelines:  Joint Recommendations of the North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN).  J Pediatr Gastroenter Nutr.  2009;49:498-547.Tolia V, Gilger MA, Barker PN, Illueca M.  Healing of erosive esophagitis and improvement of symptoms of gastroesophageal reflux disease after esomeprazole treatment in children 12 to 36 months old.  J Pediatr Gastroenterol Nutr. 2010;51(5):593-8.Karjoo M, Kane R.  Omeprazole treatment of children with peptic esophagitis refractory to ranitidine therapy. Arch Pediatr Adolesc Med. 1995;149(3):267-71.Tolia V, Ferry G, Gunasekaran T, et al.  Efficacy of lansoprazole in the treatment of gastroesophageal reflux disease in children.  J Pediatr Gastroenterol Nutr. 2002;35 Suppl 4:S308-18.Simeone D, Caria MC, Miele E, et al.  Treatment of childhood peptic esophagitis: a double-blind placebo-controlled trial of nizatidine. J Pediatr Gastroenterol Nutr. 1997;25(1):51-5.Cucchiara S, Gobio-Casali L, Balli F, Magazzú G, et al.  Cimetidine treatment of reflux esophagitis in children: an Italian multicentric study.  J Pediatr Gastroenterol Nutr. 1989;8(2):150-6.
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Composite Symptom Score (CSS) (at least 16 on the GERD Assessment of Symptoms in Pediatrics Questionnaire); individual symptoms include pain after eating, choking when eating, nausea, vomiting/regurgitation, burping/belching, difficulty swallowing, abdominal pain/belly pain and chestpain/heartburn. P <0.001 vs. baseline for all comparisons.Tolia V, Bishop PR, Tsou VM, et al. Multicenter, randomized, double-blind study comparing 10, 20 and 40 mg pantoprazole in children (5-11 years) with symptomatic gastroesophageal reflux disease.  J Pediatr Gastroenterol Nutr. 2006;42(4):384-91.
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*Lichter scale of symptom severity: None, 0; mild, 1; moderate, 2; severe, 3.  P <0.0001 vs. baseline for all comparisons.Gold BD.  Safety and symptom improvement with esomeprazole in adolescents with gastroesophageal reflux disease. Pediatr Gastroenterol Nutr. 2007;45(5):520-529. 
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Boccia G, Manguso F, Miele E, et al.  Maintenance therapy for erosive esophagitis in children after healing by omeprazole: is it advisable? Am J Gastroenterol. 2007;102(6):1291-7.Speaker notes:  In this small study from Naples, 48 otherwise healthy children with erosive esophagitis were all given omeprazole for 3 months, and then re-endoscoped.  46 of the 48 had mucosal healing, and were randomized to receive three different types of maintenance therapy for the next 6 months: daily omeprazole, twice daily ranitidine, or no therapy.  Patients were then re-evalauated, and there was no difference in clinical, endoscopic, or histologic outcome irrespective of the type of maintenance therapy.  
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Summary: Medical Management 

• H2RAs produce relief of symptoms and mucosal healing. 

• PPIs are superior to H2RAs in relieving symptoms and healing 
esophagitis 

• There is insufficient support to justify the routine use of 
metoclopramide, erythromycin, bethanechol, or domperidone for 
GERD. 

• Antireflux surgery should be considered only in children with GERD 
and failure of optimized medical therapy, or long-term dependence on 
medical therapy where compliance or patient preference preclude 
ongoing use, or life-threatening complications. 

Vandenplas et al. J Pediatr Gastroenterol Nutr. 2009;49:498-547. 
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• Data showing a relation between reflux and upper airway disease 
are weak 

• Airway symptoms attributed to reflux in adults include  
hoarseness, chronic cough, and globus sensation 

• Affected adults rarely have typical reflux symptoms 

• The sensitivity of laryngoscopic findings to identify  
reflux disease are poor 

The Relationship Between Laryngeal 
Symptoms/Findings and GER 
 
Chronic cough, chronic laryngitis, hoarseness, 
and asthma may be associated with GERD 
 

Sherman et al. Am J Gastroenterol.  2009;104:1278-95. 
Vandenplas et al. J Pediatr Gastroenter Nutr.  2009;49:498-547. 
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