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sponsiveness to acid suppression therapy, abnormal reflux 
monitoring or the identification of specific novel endoscop-
ic findings. Defining the current state of knowledge in NERD 
should help improve the elucidation and management of 
this condition in the future.     Copyright © 2008 S. Karger AG, Basel 

 Introduction 

 Most patients with typical reflux symptoms have no 
evidence of erosive esophagitis at endoscopy. At issue, 
therefore, is the critical clinical question as to what may 
be the cause of their symptoms? Usually, they are consid-
ered to have the rather unsatisfactorily termed condition 
of non-erosive reflux disease (NERD), particularly if 
there is supportive evidence that their symptoms are due 
to acid reflux – for example correlation between the 
symptoms and abnormal acid exposure on 24-hour am-
bulatory pH measurement or evidence of a symptomatic 
response to therapeutic acid suppression. This, of course, 
leaves a substantial group of patients who have symptoms 
that might be regarded as compatible with reflux disease, 
but in whom there is no objective evidence of pathologi-
cal gastroesophageal reflux or evidence of acid-related 

 Key Words 
 Gastroesophageal reflux disease  !  Gastric acid  !  Acid
suppression  !  Heartburn 

 Abstract 
  In the developed world, most patients with gastroesopha-
geal reflux disease (GERD) do not exhibit erosions when ex-
amined by standard white light endoscopy. Despite the high 
prevalence of such non-erosive reflux disease (NERD), rela-
tively little is known of its underlying pathophysiology, 
hence there is no clear guide to clinical management. To es-
tablish areas of agreement or uncertainty in NERD, an inter-
national meeting was held in Vevey, Switzerland, in late 2007. 
The goal was to document current thinking in the areas of 
clinical presentation, assessment of clinical outcome, patho-
biological mechanisms, and define optimal clinical strate-
gies to diagnose and manage NERD. After extensive debates, 
the modified Delphi technique was utilized to reach a con-
sensus on 85 specific statements. In addition, it was pro-
posed that NERD be defined as ‘a subcategory of GERD char-
acterised by troublesome reflux-related symptoms in the 
absence of esophageal mucosal erosions/breaks at conven-
tional endoscopy and without recent acid suppressive ther-
apy’. Evidence in support of this diagnosis may include re-
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symptomatology. Such patients have been usually char-
acterized as having ‘functional’ heartburn, although they 
have also often (erroneously) been included within the 
spectrum of NERD, further confusing the literature in 
this already ill-defined field. The latest version of the 
‘Rome’ criteria concluded that patients with functional 
heartburn (normal endoscopy, and no correlation of 
symptoms with acid exposure) should be excluded from 
the gastroesophageal reflux disease (GERD) spectrum, 
with the intent that this would lead to more transparent 
recruitment of specific categories of patients in future 
clinical research  [1] . This overview describes the process 
by which the topic of NERD was addressed and reflects 
the consensus of the discussions by the participants. It is 
intended to provide a guideline to the most current con-
cepts relating to the understanding of NERD, its diagno-
sis and management.

  Meeting Mechanism 

 At the end of November 2007 in Vevey, Switzerland,
a 3-day meeting of experts was convened to discuss the di-
verse considerations involving NERD. The areas addressed 
included how best to subgroup patients, the pathogenesis 
of symptoms in NERD, the best way to approach patients 
with reflux symptoms and no abnormal endoscopy find-
ings, the best therapeutic strategy for such patients and the 
precise meaning of NERD itself. The participants were 
gathered from around the world and from many different 
disciplines, thus providing a wide spectrum of possible 
views and prejudices. The goals of the meeting were to spe-
cifically define the state of the art regarding NERD, to 
reach a working definition of NERD and to establish what 
is, and what is not, known about the condition.

  The meeting comprised an initial platform group of 
several ‘state of the art’ presentations to establish the cur-
rent basis of understanding (these form the basis of the 
supplement). Thereafter, a number of breakout groups 
were convened to address NERD from four different per-
spectives, namely, clinical presentation, pathobiological 
mechanisms, assessment of disease outcome and man-
agement strategies. The concept was to facilitate highly 
interactive discussions and required each participant to 
present the primary data from the literature to their peers 
in small expert groups. Each group was then cross-linked 
with all the other groups sequentially to promote cross-
fertilization of participants and issues across all groups. 
A consensus was reached using the modified Delphi tech-
nique  [2] . A summation of the view point of each group 

was presented to a plenary session and all present voted 
anonymously on a series of 85 definitive statements de-
signed to establish how much agreement existed on mul-
tiple aspects of NERD. There was further anonymous 
voting via the Internet after the meeting until no further 
consensus could be achieved. The discussions were fo-
cused, and although areas of disagreement were identi-
fied, a consensus was reached on the majority of the state-
ments, as summarized below.

  Definition of NERD 

 The participants discussed extensively the definition 
of NERD. Concern was expressed for a definition which 
relied on the need for a negative endoscopy to define a 
population of patients. After considerable debate, the pri-
mary definition was qualified with supportive observa-
tions including a response to acid-suppressive therapy or 
antacids, evidence of acid reflux or novel findings from 
magnification endoscopy or ‘optical biopsy’. The defini-
tion which was finally agreed formed the basis for future 
discussions and is shown below:

NERD is a subcategory of GERD characterised by trou-
blesome reflux-related symptoms in the absence of esopha-
geal mucosal erosions/breaks at conventional endoscopy 
and without recent acid suppressive therapy.    Evidence in 
support of this diagnosis may include responsiveness to 
acid suppression therapy, abnormal reflux monitoring or 
the identification of specific novel endoscopic findings. 

  Clinical Presentation 

 NERD may be considered as the major subcategory of 
GERD, which has assumed an increasingly important role 
and is considered in some parts of the world to have 
reached epidemic proportions. NERD is probably increas-
ing at least as fast as its ‘parent’ GERD, although more 
precise data regarding the epidemiology of NERD are 
needed. Of course, the categorization of a patient with re-
flux symptoms into NERD versus erosive reflux disease 
can only be made after endoscopy. Thus, one of the key 
difficulties in defining the magnitude of the NERD prob-
lem is that many endoscopies are now performed in pa-
tients who are taking or have recently taken acid suppres-
sive medications, thus temporarily healing erosions and 
converting what might be erosive disease to what is now 
considered NERD. This issue reflects the difficulty that 
many physicians have in dealing with the precise nature 
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of the relationship between the two entities and whether 
they constitute separate or linked disease phenomena.

  In general, the range and severity of symptoms expe-
rienced in NERD appear similar to those of erosive reflux 
disease, and the impact of reflux symptoms on quality of 
life in NERD patients appears every bit as substantial. 
The dominance of acidic reflux in the etiology of the 
symptoms of NERD is underlined by the widespread 
agreement among participants that if the symptoms of a 
patient do not respond to acid suppression medication or 
cannot be proven to be associated with an esophageal 
acid exposure on pH testing, then the diagnosis of NERD 
is unlikely.

  Patients with NERD often have other functional gas-
trointestinal symptoms, such as functional dyspepsia and 
irritable bowel syndrome, with a frequency higher than 
that observed in most studies of erosive reflux disease. 
However, in the majority of patients it is impossible to 
predict from symptoms whether or not erosions will be 
present at endoscopy. Though based on relatively few 
and, in many instances, inadequate studies, most evi-
dence to date argues against progression from NERD to 
erosive disease  [3] .

  Assessment of Disease Outcome 

 In the past, there has been an emphasis on the inves-
tigation of erosive reflux disease and its response to ther-
apy. Indeed, the presence of erosions was considered a 
prerequisite for inclusion into most clinical trials that as-
sessed the efficacy of acid suppression medication, and 
improvement in symptoms was regarded as a secondary 
outcome in most prior studies. With the numerical dom-
inance of NERD over erosive reflux disease, it has been 
appreciated that rather than assessing success in reflux 
management in terms of healing erosions, it is more im-
portant to focus on the NERD patient and to establish 
whether novel or existing therapies improve symptoms. 
The primary outcome of trials therefore needs to be the 
response of symptoms to therapy evaluated from the pa-
tient perspective  [4] . Preferably, the response to therapy 
should be measured in terms of symptom resolution rath-
er than symptom improvement as this will reduce the 
placebo response rate and correlates better with objective 
parameters of resolution of GERD  [5] .

  In this context, validated reflux symptom question-
naires are preferable in clinical trials of NERD symp-
toms  [6] . Ideally such trials should be placebo controlled, 
appropriately randomized and preferably based upon as-

sessments of a parallel group rather than crossover de-
sign. NERD patients frequently have symptoms other 
than heartburn and acid regurgitation, including non-
cardiac chest pain, various abdominal and other less 
specific symptoms. It may be helpful to evaluate these 
symptoms to determine whether there are features that 
predict patients that will respond less well to treatment.

  In investigating current and novel therapies, it would 
be valuable to address not only the changes in specific 
symptoms but also measurements of quality of life and 
patient satisfaction. Investigators should attempt to in-
clude only patients who have at least moderate reflux 
symptoms for several months, in order to avoid ‘diluting’ 
their study population with patients who have milder and 
intermittent symptoms. Change in symptoms is, after all, 
the major outcome when evaluating NERD treatments, 
although secondary outcomes of interest would include 
changes in endoscopic or biopsy-based abnormalities. 
However, since these alterations are at present insuffi-
ciently validated and somewhat subjective, the sites of the 
biopsies (optical or tissue) should be recorded and any 
endoscopic or histological assessments should be scored 
by at least two objective and ‘blinded’ observers.

  An important consideration in the design of NERD 
treatment trials is the importance of excluding patients 
who do not have objective evidence of reflux associated 
with pH changes. A symptom-associated analysis of re-
flux events should therefore be included whenever reflux 
episodes are being recorded – either by pH, impedance or 
other evolving methodologies. In patients in whom symp-
toms do not improve with proton pump inhibitor (PPI) 
therapy, it is appropriate to reevaluate whether their 
symptoms are induced by reflux, by performing pH mon-
itoring and/or impedance, and thus deciding whether 
they have NERD or functional heartburn.

  Pathobiological Mechanisms 

 It is important to emphasize that acid reflux is a pre-
requisite for the definition of NERD (vide supra). Most 
participants at the meeting felt that, as for classic erosive 
reflux disease, the acidity of the refluxate was very im-
portant in generating the symptoms characteristic of 
NERD. In some cases, weakly acidic refluxate was con-
sidered to also be capable of symptom generation. How-
ever, it remains unclear as to how much acid exposure, for 
how long and when during the 24-hour period is neces-
sary to trigger symptoms. Whether the volume of the re-
fluxate also contributes to symptom generation, through 
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the stimulation of mechanoreceptors in the distal esoph-
agus, is also not certain.

  To best investigate the symptoms of NERD using 
current technology, combined approaches simultane-
ously measuring both the acidity and the volume of the 
refluxate will likely be of importance, though current 
devices for the measurement of bilirubin in the reflux-
ate were deemed to be of questionable value. There was 
also little general enthusiasm for an etiological role of 
esophageal or gastric dysmotility in symptom genera-
tion in NERD.

  Diverse chemical and mechanical receptors are most 
likely involved in mediating reflux-associated symptoms 
including those that respond to esophageal acid, disten-
tion and possibly other stimuli. The latter reflect the ob-
servation that hypersensitivity to balloon distention is 
more prevalent in NERD than erosive GERD  [7] . Symp-
toms are also likely augmented through peripheral and 
central hypersensitivity to these same stimuli in patients 
with NERD, thus supporting a role for anxiety and other 
as yet undefined psychological factors in the generation 
or amplification of NERD symptoms.

  As in erosive disease, transient lower esophageal 
sphincter relaxations are considered to be the principal 
mechanism underlying reflux in NERD. However, where-
as in recent years there has been a re-appreciation of the 
role of a hiatus hernia in severe erosive reflux disease and 
its consequences, including Barrett’s esophagus and 
esophageal adenocarcinoma  [8] , it is not thought to be a 
major factor in the pathogenesis of NERD.

  The dilation of intercellular spaces between esophageal 
squamous cells is a frequent finding in NERD and reflects 
the increasing recognition of this phenomenon in erosive 
disease. This is considered a consequence of acid-induced 
reflux injury and may represent the pathophysiological 
basis for the paracellular passage of noxious luminal 
agents. This abnormality is receiving increasing attention, 
especially since there is evidence that it can be reversed 
with appropriate reduction of esophageal acid exposure. 
Certain histological criteria long ago proposed as markers 
of ‘erosive’ reflux disease are frequently present in patients 
with NERD, including basal cell hyperplasia, papillary 
elongation of the rete pegs and increased numbers of in-
flammatory cells in distal esophageal biopsies. However, 
the primary role of the biopsy in patients with reflux 
symptoms but no erosions may be to exclude other spe-
cific pathologies rather than to establish a positive diagno-
sis of NERD. In this respect, eosinophilic esophagitis, 
which is not always associated with dysphagia or evidence 
of atopy, is becoming an increasingly recognized entity.

  Management Strategies 

 The diagnosis of NERD is, of course, dependent upon 
the exclusion of erosive disease by endoscopy. However, 
in reality, most patients with reflux symptoms will treat 
themselves empirically with ‘over the counter’ medica-
tions or will be initially seen and managed by their pri-
mary care physicians without endoscopy. A patient who 
presents with alarm symptoms, such as dysphagia, ane-
mia or weight loss should be investigated promptly by 
endoscopy to exclude cancer or other serious conditions. 
In the absence of these symptoms, the primary care phy-
sician will usually prescribe a PPI and expect resolution 
of symptoms to confirm their suspicion that the symp-
toms are acid related. While it is not unusual for acid-re-
lated symptoms to take several weeks to respond fully 
after appropriate acid suppressive therapy, if there is an 
inadequate response by 12 weeks the persistence of reflux 
symptoms should prompt further consideration of the 
underlying diagnosis. At endoscopy, are ‘routine’ biop-
sies of the distal esophagus necessary if no visible abnor-
mality is detected? Most meeting participants felt that 
this was not necessary routinely, and that 24-hour pH 
and/or impedance measurement would be more likely to 
provide useful information, especially when these physi-
ological measurements are correlated with symptoms. 
However, there was widespread agreement that the long-
established criteria for abnormality in 24-hour pH stud-
ies  [9]  are at best a tarnished gold standard and worthy of 
serious reconsideration.

  The diagnosis of NERD may not make the symptoms 
of reflux any easier to treat than in patients found to have 
erosive disease. On the contrary, patients with NERD 
may have a poorer symptom response to PPIs than pa-
tients with erosive disease  [10] . However, as for much of 
the clinical NERD literature, many of the patients in pri-
or publications regarding symptom response would now 
be considered to have functional heartburn, so that the 
old concept of reflux symptoms responding less well to 
acid suppression in NERD than in erosive GERD requires 
reevaluation. The best initial treatment for NERD is a 
standard once-daily PPI, emphasizing to the patient the 
importance of taking the drug 30 min before breakfast. 
Failure to respond suggests issues with compliance, and 
although it is common practice to then double the dose 
of the PPI (which should be given twice daily), there is 
little objective evidence available that this provides any 
additional symptom relief. Most participants felt that pa-
tients who fail to respond to a twice-daily PPI would be 
unlikely to have NERD, and therefore continued PPI use 
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should be reconsidered. Although it has become common 
practice in the last few years to add a histamine H 2  recep-
tor antagonist to PPI treatment in ‘non-responders’, there 
is little rigorous evidence that this is helpful in the treat-
ment of NERD. For patients with NERD who respond to 
acid suppression, daily therapy is not absolutely neces-
sary and on-demand maintenance therapy is a perfectly 
acceptable means of achieving control of symptoms in 
many patients in whom it works.

  Almost all participants were of the opinion that those 
patients who have an inadequate symptom response to 
PPI therapy for NERD would be poor candidates for anti-
reflux surgery. If, however, surgery were to be considered 
an option for NERD (an extremely small subgroup), an 
important component of the work-up prior to consider-
ation for surgery would be the mandatory demonstration 
of reflux and that symptoms are attributable to such re-
flux episodes.

  Conclusions 

 While some of the most illuminating discussion at the 
meeting centered on differences in opinion held by the 
experts in NERD, several important concepts did emerge 
by consensus. These are summarized as follows:

  – Patients with upper gastrointestinal symptoms, unre-
lated to reflux of gastric contents are excluded from 
NERD. 

 – NERD cannot be distinguished from erosive GERD 
on the basis of symptoms: to establish a diagnosis of 
NERD upper gastrointestinal endoscopy is required. 

 – Validated reflux symptom questionnaires are impor-
tant to evaluate symptoms in clinical trials of NERD 
patients. 

 – The association between the symptoms and the reflux 
episodes is important when evaluating the results of 
pH and impedance monitoring in NERD patients. 

 – Most patients with reflux symptoms are appropriately 
managed by PPI therapy prescribed by their primary 
care physician. 

 – It is not established whether doubling the dose of a PPI 
will provide an incremental benefit on NERD symp-
toms. 
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