
Beyond Acid - Suppressive 
Medications – Neuromodulators and 

Behavior Modification

Ronnie Fass MD

Professor of Medicine
Case Western Reserve University

MetroHealth Medical Center



Definitions of Nonerosive Reflux Disease 
(NERD)

Montreal Consensus - “Nonerosive reflux disease is 

defined by the presence of troublesome reflux-associated 

symptoms and the absence of mucosal breaks.”

Vevey Consensus - a subcategory of GERD characterized 

by troublesome reflux-related symptoms in the absence of 

esophageal mucosal erosions/breaks at conventional 

endoscopy and without recent acid-suppressive therapy.

Vakil et al. Am J Gastroenterol 2006;101:1900-1920.

Modlin IM et al. Digestion. 2009 Oct; 80(2): 74–8



Who Are The Patients With Heartburn 
And Normal Endoscopy?

Heartburn and 
Normal 

Endoscopy

NERD
50%

Reflux 
Hypersensitivity

20%

Functional 
Heartburn

30%

Yamasaki T and Fass R  J Neurogastroenterol Motil. 2017 30;23:495-503



Proportion of NERD Patients Responding to 
Treatment at 4 Weeks

Lind et al. Scand J Gastroenterol 1997
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Management Algorithm of Patients With 
Refractory GERD

Gyawali CP and Fass R Gastroenterology 2018;154:302-18

Add to PPI treatment,
- Neuromodulators
- Psychological intervention
- Alternative/complimentary medicine

Overlap with reflux 
hypersensitivity Overlap with functional heartburn

Add to PPI treatment
- Baclofen ,-Neuromodulators
-Psychological Interventions
-Alternative/Complimentary medicine



Phenotypes of GERD Patients With 
Persistent Symptoms

1. Breakthrough Acid With Large Hiatal Hernia
2. Breakthrough Acid With Small/Absent Hiatal Hernia
3. Reflux Hypersensitivity to Heartburn With Large Hiatal Hernia
4. Reflux Hypersensitivity to Regurgitation With Large Hiatal Hernia
5. Reflux Hypersensitivity to Heartburn With Small/Absent Hernia
6. Reflux Hypersensitivity to Regurgitation With Small/Absent Hiatal Hernia
7. Elevated Reflux Burden With Large Hiatal Hernia
8. Elevated Reflux Burden With  Small/Absent Hiatal Hernia
9. Negative testing



The Interplay Between Esophageal Hypersensitivity and 
Acid Exposure in the Different Heartburn Groups

Aziz Q, Fass R et al. Gastroenterology 2016;150:1368–1379



Neuromodulators

Dickman R, Maradey-Romero C, Fass R. Neurogastroenterol and Motil. 2014;26:603-10. 

• Antidepressants: TCA’s, SSRIs, SNRIs and Trazodone
• Adenosine agonists: Theophylline
• Serotonin agonists and antagonists: Tegaserod
• Antiepileptics: Pregabalin
• Peripheral neuropathy analgesics: Gabapentin
• Histamine 2 receptor antagonists: Ranitidine 



Hierarchy of Antidepressants for Esophageal 
Pain Reduction and Global Health 

Improvement
Pain Reduction Global Health Improvement

1. Venlafaxine 1. Venlafaxine

2. Sertraline 2. Sertraline

3. Imipramine 3. Trazodone

4. Trazodone 4. Imipramine

5. Paroxetine 5. Paroxetine

Nguyen TMT et al. Aliment Pharmacol Ther 2012;35:493-500



Psychological Interventions 

- CBT
- Hypnotherapy
- Multi-component  

psychological therapy
- Dynamic psychotherapy
- Mindfulness



AGA Clinical Practice Update: Functional Heartburn
• Proton pump inhibitors have no therapeutic value in functional 

heartburn, the exception being proven GERD that overlaps with 
functional heartburn

• Neuromodulators, including tricyclic antidepressants, selective 
serotonin reuptake inhibitors, tegaserod and histamine-2 receptor 
antagonists can be used as primary therapy in functional heartburn or 
as add on therapy in functional heartburn that overlaps with proven 
GERD

• Acupuncture and hypnotherapy may have a role as sole treatment of 
functional heartburn, or in conjunction with another therapeutic 
modality. 

• Anti-reflux surgery and endoscopic GERD treatment modalities have 
no therapeutic role in functional heartburn.

Fass R, et al. Gastroenterology 2020;158:2286-93



Randomized Controlled Trials (RCTs) Of 
Neuromodulators In Functional Esophageal Disorders

Gyawali CP and Fass R Gastroenterology 2018;154:302-18



Esophageal Balloon Distention Sensory Variables After 14 
Days of Treatment With 6 mg of Tegaserod Twice Daily

or Placebo (N=42)

Rodriguez-Stanley S et al. Clin Gastroenterol Hepatol 2006;4:442-50



Comparing Omeprazole with Fluoxetine for 
Treatment of Patients with Heartburn and Normal 
Endoscopy who Failed Once Daily Proton Pump 
Inhibitors: Double-Blind Placebo-Controlled Trial

Ostovaneh MR et al. Neurogastroenterol Motil 2014;26:670-8

Omeprazole 20mg PlaceboFluoxetine 20mg

Pp<0.001
Duration – 6 weeks
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The Effect Of Melatonin In Functional 
Heartburn
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Basu PP et al. Op J Gastroenterol 2014;4:56-61.

3 - month, randomized, placebo-controlled trial 

* P = 0.0015
**p < 0.0001

*  **

**



Hypnotherapy For Functional Heartburn

• Open label
• weekly session of hypnotherapy X7
• 9 FH patients aged 32 – 60 years
• There was a significant decrease in visceral anxiety (p 

= 0.01) and symptom severity (p = 0.01)
• All Patients reported improvement in symptoms (slight 

to substantial)

Riehl ME et al. Dis Esoph 2016 Jul;29(5):490-6



Proposed Treatment Guidelines for 
Reflux Hypersensitivity

• Proton pump inhibitors have a therapeutic value in reflux 
hypersensitivity regardless if it overlaps with GERD

• Neuromodulators, including tricyclic antidepressants and selective 
serotonin reuptake inhibitors can be used as primary therapy in 
reflux hypersensitivity or as add on therapy in reflux 
hypersensitivity that overlaps with proven GERD

• Acupuncture and hypnotherapy may have a role as sole treatment 
of reflux hypersensitivity, or in conjunction with another therapeutic 
modality. 

• Anti-reflux surgery but not endoscopic GERD treatment modalities 
may have a therapeutic role in carefully selected reflux 
hypersensitivity patients.

Shibli F and Fass R, The Esophagus Textbook 2021 (in press)



“Reflux Hypersensitivity Is Not Contraindicated 
in Nissen Fundoplication”

• RH (N=28) vs NERD (N=126)
• Post surgery (3 months) - no difference 

– Total esophageal acid exposure
– LES resting pressure
– PPI consumption
– Quality of life

• Symptoms resolution after 5 years –
no difference

Broeders JA, et al. Br. J Surg. 2009;96:1023-30.



Randomized Controlled Trials (RCTs) Of 
Neuromodulators In Functional Esophageal Disorders

Gyawali CP and Fass R Gastroenterology 2018;154:302-18
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The Effect of Citalopram 20mg Once Daily Vs. 
Placebo in Patients with  Reflux Hypersensitivity

• A randomized, double-blind, placebo-controlled trial for 6 months.
• % of patients who continued to report symptoms after full course 

of treatment

Viazis N et al. Am J Gastroenterol 2012;107:1662-7



The Role of Acupuncture in 
Refractory Heartburn
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Dickman R et al. Aliment Pharmacol Ther 2007; 26;1333-1334

For acupuncture + PPI – P < 0.001;
For double-dose PPI  P = NS;

Between groups comparison – P < 0.001



The transcutaneous electrical stimulation 
system (TESS)

Dickman R et al Gastroenterology Report, 2021, 1–6



Zhang B et al. Am J Gastroenterol 2021;116:1495–1505



Four Weeks of a 1-g Daily of Maltosyl-Isomalto-
Oligosaccharides, a Nondigestible, Nonabsorbable 

Prebiotic (ISOT-101, ISOThrive)

DDW 2021 - abstract Su537

GERD dysbiosis is characterized by an overabundance of gram-negative bacteria



Thank You!

The MHMC Esophageal Research Group




