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                    Abstract
Introduction
Self-reported reflux symptoms do not always correspond to pathologic gastroesophageal reflux disease (GERD). We evaluated whether GERD-related symptoms in the self-reported Mayo-GERD questionnaire (GERDQ) were correlated with current gold standard definitions of pathologic GERD.
Methods
Three hundred thirty-six consecutive consenting individuals with GERD symptoms referred for 24-h esophageal pH monitoring completed a baseline GERDQ. Univariate and multivariate analyses identified questions that were most associated with percent total time pH < 4 at distal probe (DT) >4% or DeMeester score (DS) ≥14.7, two accepted definitions of pathologic GERD. A risk score was created from these analyses, followed by generation of receiver operating characteristic curves and determination of C-statistics, sensitivity, and specificities at various cut points, with prespecified minimal values of each that would be required to meet the definition of “potential clinical utility.”
Results
Forty-nine percent of patients were found to have pathologic GERD; half the patients (not necessarily those with pathologic GERD) described suffering from severe or very severe heartburn or acid regurgitation in the past year. Univariate logistic regression analysis identified six of 22 key GERD questions that were significantly related to DT or DS, in addition to age and gender. Three questions (duration of symptoms, nocturnal heartburn, hiatal hernia) along with age and gender remained significant in multivariate analyses. A risk score (RS) was created from these five questions separately for DT and DS. For DT, the C-statistic for RS was 0.75, and at the optimal cut point of ≥6 that maximizes sensitivity (SS) and specificity (SP), SS was 68% and SP was 72%. For DS, the C-statistic was 0.73, and at the optimal cut point, SS was 82% and SP 60%. When considering other cut points, the rare extreme case of very low RS (≤2) was strongly predictive of lack of pathologic GERD: for DT, SS 100%/SP 18%, negative predictive value (NPV) 100%; and for DS, SS 97%, SP 25%, NPV 88%. However, only 10–15% of patients referred for pH testing had RS scores of ≤2.
Conclusion
Self-reported prolonged history of GERD-like symptoms, nocturnal heartburn, history of a hiatus hernia, and male gender were associated with abnormal 24-h esophageal pH monitoring. However, these factors lack clinical utility to predict pathologic GERD in patients referred for pH testing. We found that 51% of patients with severe GERD symptoms do not have true pathological GERD on objective testing. The clinical implications of this study are significant in that treatment with acid-suppressing medication in such patients would be inappropriate.
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Additional information
Discussant
Dr Vic Velanovich (Detroit, MI): I would like to congratulate Dr. Chan and his colleagues for a well-presented study and thank them for getting their manuscript to me in advance of this meeting.
Eleven years ago, we actually did a similar study looking at symptom severity and comparing that to several physiologic measurements, including 24-h PH monitoring, esophagitis by manometry, and esophagitis as returned by endoscopy. And only the level of esophagitis was associated with the symptoms; nothing else was. So the results of your study really are not that surprising.
I do want to talk a little about what the purpose of the study was. It seems to me that you were trying to come up with a handful of questions that could be used to identify patients with pathologic reflux. And clearly, the GERDQ did not fit this bill, which is not surprising.
I do have one big-picture question and a couple of little-picture questions. If this endeavor was successful, that is if you could actually find a handful of questions to identify pathologic reflux, what do you perceive the clinical utility of such a questionnaire would be? Would it somehow change treatment or evaluation strategies?
And would it be more effective than a simple trial of proton-pump inhibitor (PPI) as that seems to be the standard of care now?
As far as the little-picture questions, there are many instruments available to measure GERDQ-related symptoms. So why did you choose this one?
And, more importantly, the instruments are validated usually in total, in complete questionnaires. So to cherry-pick a handful of questions does not necessarily confer that validity onto the questions you selected.
So did you compare the total score with the subset of the 22 questions that you actually ended up selecting and using?
Lastly, I noted that less than one-half of the patients in your study had pathologic reflux? Did you assess for non-acid reflux?
Once again, thank you for the opportunity to review the manuscript and discuss this, and congratulations on a well-done good study.
Closing discussant
Dr Kevin Chan: To answer the first question, I think if the study had been successful, identification of key questions that correlated with pathological GERD would have been useful to clinicians in helping to select patients for treatment whether medical or surgical or to direct further investigations.
The current practice of a trial of PPIs has resulted in many patients being treated with these medications inappropriately.
To answer your second question, we recognize and appreciate the fact that there are many validated questionnaires available. We chose the Mayo-GERDQ because of the breadth of information it captured regarding the patient’s overall health. For the purpose of this study, we chose to analyze only the questions that had relevance to GERD. We did not exclude any questions that may have been related to GERD. The excluded questions related to past history, other nongastrointestinal medical conditions, general health, etc.
The last question is a very good one but the answer is no, we did not assess for non-acid reflux.
Discussant
Dr Tom DeMeester (USC): Dr. Chan’s study is of particular interest to me because of the current acceptance that GERD is a chronic progressive disease that passes through distinct stages. The earliest of these stages is the non-erosive stage. These patients can have the symptoms of GERD but have normal esophageal acid exposure. I suspect that some of these patients were part of your study group.
The questions are, do such patients have GERD or just an acid-sensitive esophagus, and is an acid-sensitive esophagus an early stage of GERD before esophageal acid exposure becomes abnormal? Did you look specifically at this group of patients, i.e., those who had symptoms and were pH normal? Did you do any sensitivity testing on such patients? Did you investigate them further to see if they had an acid-sensitive esophagus or something of that nature? Did you assess how their questionnaire scores compare to those who had increased esophageal acid exposure on pH testing? Such patients would clearly affect your results.
Closing discussant
Dr Kevin Chan: Thank you, Dr Demeester. You make a very good point. We have not undertaken further evaluation of the patients with symptoms and negative pH testing. It would be useful to determine whether these patients had nonacid reflux or simply an acid-sensitive esophagus. It is also possible that 48-h pH monitoring may have shown more abnormalities.
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