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Considerations of GER

• What are we trying to accomplish?

• Pain

• Weight

• Apnea/Cyanosis

• Blood/Bile
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Antacid Medications

H2 Blockers

PPI (Proton Pump Inhibitors)

Other
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bedahunmuh.wordpress.com

http://bedahunmuh.wordpress.com/2010/08/19/acids-secretion-in-the-parietal-cells/
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H2 Blockers

MOA

Reversibly inhibits parietal cell H2 receptors

Decreases gastric acid secretion

Decreases pepsin activity due to higher gastric pH

Decreases gastrin-stimulated gastric acid secretion

Does not affect gastric emptying or intestinal motility
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H2 Blockers

Continued

May prevent heartburn if taken prior to meals

Onset of action within 20-60 minutes

Effects last up to 12 hours

Examples: 

Zantac® (ranitidine)

Axid® (nizatidine) 

Pepcid® (famotidine)

Tagamet® (cimetidine)
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H2 Blockers

Indications

Symptomatic relief of GERD and dyspepsia/pyrosis

Ulcers (but not as well as PPI)

Used as an adjunct in treating systemic allergic reactions because of histamine 

antagonism

Less effective than proton pump inhibitors overall

Main action is reduced secretion of the parietal cell
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H2 Blockers

Side Effects

1%–6% of patients experience fatigue, dizziness, headaches, dyspepsia, nausea, 

abdominal pain, flatulence, constipation or diarrhea

Ranitidine use is associated with increased risk of pneumonia in ICU patients. 

• Mechanism may be related to reduction in antibacterial effect of gastric acid 

and alterations in intestinal flora

• ? increased issue with PPI as well

Cimetidine blocks activity of cytochrome P-450 (more so than other H2 

blockers), leading to higher risk of drug interactions



12

H2 Blockers

Can alter heart rate

Patients may experience nocturnal breakthrough of symptoms

Limited long-term use: rapid development of tachyphylaxis

Cimetidine can cause reversible gynecomastia via binding to androgen receptors

Renal excretion of drug requires reduced dosing for renal insufficiency
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H2 Blockers

• Dosages

• Famotidine – 0.5-2mg/kg/day div q12

• Ranitidine - 4-10mg/kg/day div q6-12
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PPI

MOA

Irreversible binding to the final common pathway of gastric acid secretion, 

parietal cell H+/K+ ATPase

Produces >90% decrease in total daily gastric acid secretion

Most effective when given 15–30 minutes prior to meal

Delayed onset of action (2–5 days) and longer duration (24 hours–3 days) than 

H2 receptor antagonists

• Children may benefit from twice-daily dosing because of a higher metabolic 

rate

• But then compliance becomes an issue...
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PPI

MOA

Degrading capsules reduces efficacy secondary to reduced absorption with 

exposure to gastric acid

• Capsules can be opened and mixed with an acidic substance (yogurt, juice, 

applesauce or pudding)

Metabolized by cytochrome P450 to inactive metabolites which are excreted in 

the urine

Examples: Nexium® (esomeprazole), Prevacid® (lansoprazole), Prilosec® 

(omeprazole), Protonix® (pantoprazole), Aciphex® (rabeprazole), Dexilant® 

(dexlansoprazole)
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PPI

Indications

More effective acid suppression than that obtained with H2 antagonists

Indicated and effective for treatment of moderate-severe GERD symptoms, acute or 

chronic esophagitis, erosive esophagitis or complicated GERD (stricture, ulcers, Barrett 

esophagus)

Upper GI bleeding

Peptic ulcer disease

Zollinger-Ellison syndrome

Helicobacter pylori infection
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PPI

Side Effects

(?) No dose-dependent side effect profiles (I have to wonder about this)

Metabolized in the liver (use with caution in patients with severe liver disease) and 

excreted via urine 

Headaches, neurologic/psychiatric (fatigue, dizziness, confusion, rash/urticaria, 

gynecomastia, GI (4% – constipation, abdominal pain, diarrhea, flatulence, or 2% 

nausea and dyspepsia), vomiting, abdominal pain, transaminitis, urinary sodium loss 

Prolonged hypochloridia increases gastric bacterial overgrowth

• ? related issues of increased GI infections (? C diff)
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PPI

Side Effects, Cont’

N-nitrosamine metabolites are generated secondary to gastric bacterial 

overgrowth (can be carcinogenic) - MAYBE

B12 deficiency (alters activity of Intrinsic factor)

Fundic polyps/nodules

Rebound hypersecretion warrants gradual dose reduction/weaning - MAYBE

Drug interactions: decreased absorption (ketoconazole, itraconazole, iron salts, 

vitamin B12, griseofulvin), increased absorption (digoxin, nifedipine)

Can increase levels (CYP 450) of some antiepileptics, warfarin and 

methotrexate
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PPI

• Dosing

• Pediatrics - 0.5-2mg (1mg)/kg/day (oral)

• IV – Continuous (Pantoprazole) – 80mg x1, then 

8mg/hr, x 72hrs

• Protonix (pantoprazole) and Nexium 

(Esomeprazole) –Nexium (Esomeprazole)

• <55kg – 10mg IV q24 x10 days

• >55kg – 20mg IV q24 x 10 days
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Sucralfate

Mucosal barrier agent 

Sulfated disaccharide linked to AL(OH)3

Mechanism of Action

In an acid environment (pH <4), sucralfate undergoes cross-linking, producing 

a adhesive polymer attracted to positively charged protein molecules of the 

mucosa

Increases local production and release of prostaglandins
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Sucralfate

Sucralfate should be taken on an empty stomach 1-2 

hour prior to meals

Sucralfate functions better in an acid environment

• Should not be taken within 20-30 minutes of antacids

Doses of 40–80 mg/kg/day divided every 6 hours have 

been used (I shoot for 60mg)

• Use the liquid, not the pills
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Sucralfate

Constipation is the most frequent adverse effect

Other side effects: diarrhea, nausea, vomiting, gastric 

discomfort, flatulence, indigestion, dry mouth, pruritis, 

back pain, headache, dizziness, insomnia, sleepiness 

and vertigo

Aluminum salt is minimally absorbed but can 

accumulate in renal failure; use with caution in 

premature patients, and in those with renal failure or 

on dialysis

Sucralfate can inhibit absorption of other drugs
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Calcium Carbonate

• CaCO3(s) + 2 HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l)

• Directly binds with acid, to produce Bicarb and water

• Causes increased eructation, and can cause constipation

• Also can be Magnesium Carb or Sodium Bicarb

• Be careful, as Mag and Na have to be excreted by renal pathway

• Take care in use for renal impairment
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Misoprostol

• Synthetic analog to PG E1

• Inhibits G Protein Synthesis on Parietal Cells

• Prevents activation of Adenylate Cyclase

• Decreases acid production, and increases mucosal 

protection

• Supposedly works better than H2 Blockers or 

Sucralfate in NSAID induced gastritis



25

Misoprostol

• Diarrhea

• ABD pain and cramping

• Induces labor

• Miscarriage/Abortion, Rupture of uterus

• HA

• Arrythmia

• Thromboembolism

• Anemia, Deafness, Anaphylaxis, GI bleed
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Motility

Metoclopramide

Erythromycin
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Receptors

• 5HT-3 - Activates vomiting center (CRTZ)

• 5HT-4 - Activates intestinal Motility

• D2 - Activates vomiting center (CRTZ)

• CRTZ - Chemoreceptor Trigger Zone

• Serotonin, Histamine, Acetylcholine, Dopamine, 

Opiates, Substance P
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Metoclopramide

Reglan

Pharmacology: receptor antagonist of dopamine D2 receptors and is also 5-HT3 

receptor antagonist/5-HT4 receptor agonist

Antiemetic activity: Block D2 receptors in the chemoreceptor trigger zone 

Prokinetic activity: 5-HT4 receptor stimulation increasing motility
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Metoclopramide

Side effects

Common: restlessness/fussiness, drowsiness, dizziness

Uncommon: headache, extrapyramidal effects, hypertension, hypotension, 

hyperprolactinemia leading to galactorrhea, diarrhea, constipation and/or 

depression, dystonic reactions 

Rare: agranulocytosis, SVT, hyperaldosteronism, neuroleptic malignant 

syndrome, akathisia, tardive dyskinesia
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Metoclopramide

• Dosing

• 1:1 Oral to IV

• 0.4-0.8mg/kg/day div q6hrs
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Erythromycin

Pharmacology: motilin receptor agonist

Site of action: motilin receptors in the gastric antrum 

and duodenum
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Erythromycin

Side effects

Common: nausea/vomiting, abdominal pain, 

diarrhea, anorexia, rash, elevated transaminases, 

jaundice

Uncommon: hepatotoxicity, EM, Stevens-Johnson 

syndrome; Fungal infections/Thrush

• ? use in infants - potential increased association 

with pyloric stenosis
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Erythromycin

• Dosing

• 20-30mg/kg/day div q8hrs

• Try to avoid the IV, increased issues with arrythmia
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Cisapride

Pharmacology: promotes acetylcholine release from postganglionic 

nerve endings in myenteric plexus longitudinal muscles of the GI 

tract = increased motility

Also an agonist for 5-HT4 receptors and antagonist for 5-HT3 

receptors 

Site of action: Acts as both an agonist and antagonist at serotonin 

receptors throughout the GI tract 

Increases LES pressure and esophageal motility, accelerates 

gastric emptying of liquids and solids, and increases colonic 

transit speed



36

Cisapride

Now off Market

Side Effects:

Headache, nausea/vomiting, abdominal pain, 

rhinitis, diarrhea

Serious side effects include QT prolongation, 

ventricular arrhythmias and torsade de pointes

It was thought to be killing people
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Domperidone

• Blocks action of Dopamine, especially at D2 and D3 

receptors

• Prokinetic effect limited to Esophagus, Stomach and 

duodenum

• Side Effects: HA, somnolence, diarrhea, ABD pain

• ? of Arrythmia
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Constipation

Osmotic

Stimulant

Other
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Osmotic

MOM

Mineral Oil

PEG

Lactulose
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MOM

Milk of Magnesia

Pharmacology: converted to magnesium chloride in stomach

Mechanism of action: osmotic laxative 

Magnesium draws water into the intestine, causing an 

increase in intraluminal pressure

This increased pressure exerts a mechanical stimulus that 

increases motility
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MOM

Indications: constipation, magnesium supplement

Can be used in children >1 month old

Side effects: anorexia, dehydration, diarrhea, 

hypermagnesemia, hypotension,nausea/vomiting
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MOM

• 6-11yo - 15-30ml po q24, prn - max 30ml in 24hrs

• >12yo - 30-60ml po q24, prn - max 60ml in 24hrs

• In younger kids, we will use 0.5-1ml/kg/dose
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Mineral Oil

Pharmacology: onset of action is usually within several 

hours

Mechanism of action: retards colonic absorption of 

fecal water and softens the stool
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Mineral Oil

Indications: constipation

• Use only in children >12 months of age because of 

issues with aspiration (chemical pneumonitis)

Side effects: concerns of interfering with fat-soluble 

vitamins, largely unfounded; Anal leakage, diarrhea, 

nausea/vomiting, perianal irritation, abdominal cramps
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Mineral Oil

• Dosing

• 5-11y - 5-15ml/day div q8-24hr

• ? limit dosing to one week?

• >12y - 15-45ml/day div 8-24hr
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Lactulose

Pharmacology: synthetic derivative of lactose = is a 

disaccharide sugar containing one molecule of galactose 

and one molecule of fructose

• Lactose = Glucose + Galactose

Mechanism of action: cannot be hydrolyzed by any 

gastrointestinal enzyme until it reaches the colon where 

colonic bacteria can break down lactulose

This increases osmotic pressure by drawing in more 

water = distention of colon = increased peristalsis
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Lactulose

Indications: constipation/hard stools. Use in children 

>1 month old

Side effects: abdominal pain, diarrhea, flatulence, 

hypernatremia, hypokalemia, metabolic acidosis, 

nausea/vomiting
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Lactulose

• Dosing

• 1ml/kg po q12-24hrs, max usually 60ml/day
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PEG

Pharmacology: oligomer or polymer of ethylene oxide

Mechanism of action: binds water and causes water to 

be retained within the stool

• Does not change Motility at all

Indications: constipation. Use in children >1 month 

Side effects: abdominal pain, diarrhea, fecal 

urgency/incontinence, flatulence
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PEG

• Dosing

• 0.4gm/kg/day

• One capful = 17gm = (about) 5 tsp
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Stimulants

Senna

Glycerine

Bisacodyl
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Senna

Pharmacology: Causes changes in fluid balance and electrolyte 

absorption

Mechanism of action: it alters permeability of cell walls in the 

colon because it increases cyclic AMP, which regulates active ion 

secretion  increased fluid accumulation in the colon

Indications: Constipation requiring increased motiligy. Use in 

children >1 year old

Side effects: abdominal pain, melanosis coli, physical dependence, 

vomiting, weakness
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Bisacodyl

Mechanism of action: directly stimulating peristaltic movement of 

the intestine via local mucosal irritation 

Also thought to alter intestinal fluid and electrolyte absorption 

and thus promoting peristalsis. Stimulates enteric nerves to 

cause colonic mass movements

Indications: constipation. Use in children >10 years old

Side effects: abdominal pain, diarrhea, nausea/vomting, physical 

dependence, hypokalemia
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Bisacodyl

• Dosing

• 3-12y - 5-10mg po q24 (max 30mg/day)

• >12yo - 5-15mg po q24 (max 30mg/day)

• Alt - 0.3mg/kg/day (max 30mg)
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Glycerine

Mechanism of action: Local irritant effect on rectal 

mucosa and hyperosmotic action.

Indications: constipation. Use in >10 years old (?really)

• ---tell that to the NICU

Side effects: griping, diarrhea, rectal bleeding with 

chronic use, nausea/vomiting, perianal irritation, 

abdominal cramps, weakness, dizziness, syncope 

Small volume glycerine suppositories safe for 

occasional use in infants
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Mag Citrate

Pharmacology: action primarily in the small intestine

Mechanism of action: hyperosmotic effect from 

magnesium and stimulation of stretch receptors and 

peristalsis through retention of water

Indications: constipation

Side effects: abdominal cramps, diarrhea, flatulence, 

hypotension, hypermagnesemia, respiratory 

depression, electrolyte disorders
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Docusate Sodium

• Colace - can be overly helpful for opiate related 

constipation

• Facilitates mixture of stool fat and water

Also thought to alter intestinal fluid and electrolyte absorption 

and thus promoting peristalsis

Indications: constipation. Use in children >2 years old

Side effects: abdominal pain, diarrhea, nausea/vomting, physical 

dependence, hypokalemia
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Docusate Sodium

• Dosing

• 2-11y - 50-150mg po q12-24hrs prn

• >12y - 50-300mg/day po div. q12-24 prn



Bowel Preps
• 3-8yo

• 4-5 caps of Miralax in 32oz of Gatorade

• 1 Dulcolax/Senna before and After

• >8yo

• 8 cap of Miralax in 64oz of Gatorade

• 2 Dulcolax/Senna before and After

• Rescue

• Mag Citrate; 1oz/year of age up to 10oz
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Reasons for Referral - GER

• GER

• Increasing pain/pyrosis that is not controlled after course of H2B 

AND THEN PPI

• Increasing Dysphagia (? EoE), or Food Impactions

• Recurrent vomiting, resulting in Weight loss or dehydration

• Increased Signs of Retrograde Aspiration; Cyanosis/Apnea

• Recurrent Hematemesis
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Workup To Consider - GER

• Upper GI (Barium)

• ABD Ultrasound

• Labs

• LFT/BMP, Hemogram, Celiac, Lipase, TSH

• Change Diet/Change Activity
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Things NOT to Do - GER

• Referral

• Behavioral – Non-compliance

• Medications – Not wanting to use (esp. PPI)

• Testing

• Modified Barium Swallow/Swallow Study

• And if you do it – must also get UGI

• Chalasia Scan
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Reasons for Referral -

Constipation
• Constipation

• Complex Medical Patient

• MR/CP, Spina-Bifida

• Concern for Hirschsprung’s Disease

• Concern for Anatomic Issue

• Recurrent Impaction
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Workup To Consider -

Constipation
• Labs

• TSH and Celiac

• Radiograph

• KUB

• BE (Barium Enema)

• Exam

• Rectal Exam
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Things NOT to Do -

Constipation
• Nothing

• Referral – Non-compliance

• Only Try One Medication

• Forget about Diet and Behavior

• Fluid, Fiber, Scheduled Sitting
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• 1) S. Guandalini, et al. Essential Pediatric Gastroenterology, Hepatology & NutritionMcGraw-Hill, NY, 2005. Chapters #5 (constipation), #13 

(GERD), #21 (Crohns disease and colitis), #30 (Commonly Employed Drugs: Dosage Recommendations and Side Effects

• 2) Kleinman, et al. Walker's Pediatric Gastrointestinal Disease 5 People's Medical Publishing House - USA, Chelton, CT, 2008. Chapter 9.2 

(Acid-Peptic Disese), 11.2 (Motility Disorders), 20.5 (a & b - Chronic IBD), 24.2A (Functional Constipation

• 3) Wyllie, et al. Pediatric Gastrointestingal and Liver Disease 4th EditionElsevier-Saunders, Philadelphia, PA, 2011. Chapter 12 

(Constipation and Fecal Incontinence), 22 (Gastroesophageal Reflux), 29 (Gastric Motility Disorders), 44 (Crohn's Disease), 45 (Ulcerative 

Colitis in Children and Adolecesnts

• 4) Judith Sondheimer, et al.The NASPGHAN Fellows Concise Review of Pediatric Gastroenterology, Hepatology and Nutrition - 1st 

EditionCastle Connolly Graduate Medical Publishing, Ltd, 2011, NY, NY Section 1 (Mouth and Esophagus), 2 (Stomach), 4 (Colon), 10 

(Therapy

• mwyneski@neomed.edu

• mwyneski@akronchildrens.org

mailto:mwyneski@neomed.edu
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