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Gastroesophageal reflux disease (GERD) is one of the 
most common chronic gastrointestinal conditions. In the 
United States more than 5 million outpatient visit clinics 
are related to GERD [1]. In a recent consensus GERD was 
defined as “a condition which develops when the reflux of 
stomach contents causes troublesome symptoms and/or 
complications” [2]. While initial diagnostic tools focused 
on identifying esophageal erosions (i.e. erosive esophagitis 
visualized during endoscopy) or documenting abnormal 
distal esophageal acid exposure [i.e. % time pH<4 above a 
certain threshold during 24-h esophageal pH monitoring) in 
recent years acid suppressive trials [i.e. evaluating clinical 
response after a 1-2 months course of proton pump inhibitor  
(PPI) or histamine-2 receptor antagonist] have become the 
main diagnostic test for patients presenting with esophageal 
symptoms suggestive of uncomplicated GERD [3]. Proton 
pump inhibitor trials are particularly popular given the 
excellent efficacy of these compounds to block gastric acid 
secretion and their favorable side-effect profile. Patients 
responding well to acid suppressive therapy are, after having 
excluded Barrett esophagus or malignant lesions in those 
with alarm symptoms (i.e. dysphagia, weight loss, anemia) 
managed well by primary care physicians who can titrate 
the PPIs to the most effective dose.

Having selected out the responders to standard dose PPI, 
physicians now have to manage patients with persistent 
esophageal symptoms on acid suppressive therapy i.e. 
patients with refractory GERD [4]. Although PPIs are potent 
acid suppressive medications, a PPI trial does not clarify the 
relationship between symptoms and GERD. Thus, patients 
with persistent symptoms on acid suppressive therapy will 
fall into one of the 3 categories: 1) patients with inadequate 
acid suppression on standard dose PPI in whom symptoms 

are related to acid reflux; 2) patients with adequate acid 
suppression on standard dose PPI but with an abnormal 
number of reflux episodes in whom symptoms are related to 
non-acid reflux and 3) patients with esophageal symptoms 
independent of gastroesophageal reflux. Since there are no 
good clinical predictors for one or the other category there 
are various diagnostic options for patients with refractory 
GERD [5]. Although impedance-pH monitoring has become 
the new standard in diagnosing GERD [6], many clinical 
centers still use conventional pH monitoring to investigate 
patients with refractory GERD. Despite methodological 
limitations conventional pH monitoring is still very accurate 
in quantifying distal esophageal acid exposure. In patients 
off acid suppressive therapy, this is still considered the “gold 
standard” to diagnose or exclude GERD.

In this issue of the Journal of Gastrointestinal Liver 
Diseases, Talaie et al [7] report on the clinical utility of 
conventional pH-monitoring in a group of 48 patients 
with refractory GERD evaluated at the Taleghani Hospital 
in Teheran, Iran. Patients were asked to discontinue acid 
suppressive therapy for one week prior to testing. Using 
the same standards as any esophageal testing laboratory 
in the Western hemisphere they found that patients with 
refractory GERD had slightly higher DeMeester scores and 
a higher number of acid reflux episodes compared to historic 
healthy volunteer data [8]. Probably the most important 
finding was that two-thirds (66.7%) of these patients with a 
clinically “high index of suspicion for GERD” had a normal 
DeMeester score and a negative symptom index, in other 
words no objective evidence of GERD. One might argue 
that these results may have been different if the authors 
had used Iranian healthy volunteers as the reference for 
normal distal esophageal acid exposure given the influence 
of diet on gastroesophageal reflux parameters [9] and that 
by using the combined impedance-pH monitoring instead 
of the conventional pH-monitoring, they would have 
identified an additional 10-12% of patients with positive 
symptom association between symptoms and non-acid 
reflux [10]. Still, these findings indicate that functional 
heartburn (defined as heartburn in patients with normal 
upper gastrointestinal endoscopy, normal distal esophageal 
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acid exposure and negative symptom index) is prevalent in 
Iran and the most common finding in patients with reflux 
symptoms persisting on acid suppressive therapy. These 
findings could be the result of changing diets and/or an 
increasing awareness of GERD in the Iranian population 
[11]. When it comes to symptoms, data from the West 
should not be simply extrapolated to Asian countries given 
the semantic differences in the words describing reflux 
symptoms, differences in diet, body habits and access to 
health care. A particular interesting observation in the Iranian 
population was recently reported by Nasseri-Moghaddam 
et al who identified reflux symptoms in the spouse as a risk 
factor (OR 1.8, CI 1.2-2.8) for frequent GERD symptoms 
[12]. The extent to which these factors played a role in the 
present study warrants further studies.

Another question left open by the approach of Talaie 
et al is the reason why patients with evidence of GERD 
off acid suppressive therapy continue having symptoms 
on acid suppressive therapy. The currently best strategy 
addressing this question is reflux monitoring using combined 
impedance-pH monitoring while patients continue taking 
acid suppressive therapy [13]. Evidence of GERD off acid 
suppressive therapy does not directly imply that symptoms 
are associated with reflux on acid suppressive therapy. This 
has recently been documented by Hemmink et al in a group 
of 30 patients with typical reflux symptoms (heartburn, 
chest pain, and/or regurgitation) investigated on and off PPI 
therapy. This study found that only 7/15 (47%) of patients 
with a positive symptom association probability (SAP) off 
acid suppressive therapy had also a positive SAP on therapy 
[14].

To conclude, the results of the current study provide 
important information on the prevalence of functional 
heartburn in the Iranian population and uncover the pitfalls 
of empirical PPI trials even in patients with symptoms 
highly suggestive of GERD. Evaluating patients off PPI 
therapy does not answer the question why patients with 
evidence of GERD off acid suppressive therapy continue 
having symptoms on PPI therapy. Therefore, in a pragmatic 
approach if the goal of reflux monitoring is to test if the 
patient has or not GERD in the first place, finding a normal 
distal esophageal acid exposure becomes a strong argument 
for excluding reflux as cause of persistent symptoms on 
PPI therapy. Conversely, if the goal of reflux monitoring 
is to clarify the relationship between symptoms and reflux 
on acid suppressive therapy, the approach of choice would 

be combined impedance-pH monitoring while continuing 
PPI therapy.

References

	 1.	 Shaheen NJ, Hansen RA, Morgan DR, et al. The burden of 
gastrointestinal and liver diseases, 2006. Am J Gastroenterol 2006; 
101:2128-2138.

	 2.	 Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R; Global 
Consensus Group. The Montreal definition and classification of 
gastroesophageal reflux disease: a global evidence-based consensus. 
Am J Gastroenterol 2006; 101:1900-1920

	 3.	 DeVault KR, Castell DO; American College of Gastroenterology. 
Updated guidelines for the diagnosis and treatment of gastroesophageal 
reflux disease. Am J Gastroenterol 2005;100:190–200

	 4.	 Bredenoord AJ, Dent J. Proton pump inhibitor-therapy refractory 
gastro-oesophageal reflux disease patients, who are they? Gut 2007; 
56:593-594

	 5.	 Fornari F, Sifrim D. Diagnostic options for patients with refractory 
GERD. Curr Gastroenterol Rep 2008; 10:283-288.

	 6.	 Sifrim D, Castell D, Dent J, Kahrilas PJ. Gastro-oesophageal reflux 
monitoring: review and consensus report on detection and definitions 
of acid, non-acid, and gas reflux. Gut 2004; 53:1024-1031

	 7.	 Talaie R, Forootan M, Donboli K, et al. 24-hour ambulatory pH-
metry in patients with refractory heartburn: a prospective study. J 
Gastrointestin Liver Dis 2009; 18:

	 8.	 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; 
87:1102-1111.

	 9.	 Zentilin P, Iiritano E, Dulbecco P, et al. Normal values of 24-h 
ambulatory intraluminal impedance combined with pH-metry in 
subjects eating a Mediterranean diet. Dig Liver Dis 2006; 38:226-
232

	 10.	 Savarino E, Zentilin P, Tutuian R, et al. The role of nonacid reflux 
in NERD: lessons learned from impedance-pH monitoring in 150 
patients off therapy. Am J Gastroenterol 2008; 103:2685-2693

	 11.	 Ehsani MJ, Maleki I, Mohammadzadeh F, Mashayekh A. 
Epidemiology of gastroesophageal reflux disease in Tehran, Iran. J 
Gastroenterol Hepatol 2007; 22:1419-1422.

	 12.	 Nasseri-Moghaddam S, Mofid A, Ghotbi MH, et al. Epidemiological 
study of gastro-oesophageal reflux disease: reflux in spouse as a risk 
factor. Aliment Pharmacol Ther 2008; 28:144-153.

	 13.	 Castell D, Tutuian R. The changing paradigm of GERD. Curr 
Gastroenterol Rep 2007; 9:441-2.

	 14.	 Hemmink GJ, Bredenoord AJ, Weusten BL, Monkelbaan JF, Timmer 
R, Smout AJ. Esophageal pH-impedance monitoring in patients 
with therapy-resistant reflux symptoms: ‘on’ or ‘off’ proton pump 
inhibitor? Am J Gastroenterol 2008; 103:2446-2453.


