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Purpose of review

The challenges in distinguishing reflux hypersensitivity (RH) from other functional esophageal disorders
demand a comprehensive understanding of RH. This review aims to discuss the latest practices in diagnosis
and management of RH, examining the pathophysiology, diagnostic criteria, and evolving treatment
strategies for RH, with an emphasis on the role of effective patient-physician communication.

Recent findings

Esophageal hypersensitivity appears to play a significant role in symptoms generation for RH patients.
Diagnostic algorithms have improved with updates from the Lyon consensus. Management strategies
including treatments with neuromodulators, proton-pump inhibitors, behavioral interventions, and antireflux
surgery are potential therapeutic options for patients with RH.

Summary

Effective RH management requires a patient-centered approach that considers possible pharmacologic,
behavioral, and surgical strategies. Effective patient-physician communication is essential to educate
patients and address their concerns about neuromodulators, and to reframe treatment strategies to target
esophageal hypersensitivity rather than a psychiatric disorder.
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INTRODUCTION

Reflux hypersensitivity (RH) has been considered a
functional esophageal disorder characterized by
reflux symptoms in the setting of normal acid expo-
sure and positive symptom association documented
by esophageal reflux monitoring. RH accounts for
14% of all patients presenting with heartburn [1].
Despite the setting of normal acid exposure, patients
with RH can experience genuine reflux symptoms
due to esophageal hypersensitivity. Esophageal
hypersensitivity refers to when the esophagus
exhibits an exaggerated response to stimuli, leading
to pain or discomfort despite the absence of visible
pathology (i.e., erosive esophagitis). Although pro-
ton pump inhibitor (PPI) acid-suppressant therapy
achieves mucosal healing in 90% of erosive esoph-
agitis (EE) cases, only 48% of reflux cases experience
symptomatic resolution after 2months of PPI
therapy. This disparity is thought to be due to
esophageal hypersensitivity, with a gap between
symptoms and mucosal healing [2
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]. Therefore,
esophageal hypersensitivity plays a significant role
in RH, and it is regarded as the cornerstone of func-
tional esophageal disorders.

Functional esophageal disorders account for
more than 90% of reflux patients who lack adequate
response to twice daily PPI therapy, and RH accounts
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for 35% of these patients who fail twice daily PPI
therapy [3]. According to ROME IV criteria, RH [4] is
definedas: presenceof retrosternal symptoms includ-
ingheartburnandchestpain, absenceof eosinophilic
esophagitisonesophageal biopsies, absenceof esoph-
ageal motor disorders (i.e. achalasia, ineffective
esophageal motility, absent contractility), and pres-
ence of reflux events (including nonacid events) in
the setting of normal esophageal acid exposure. Cri-
teria must be fulfilled for 3months with symptom
onset at least 6months prior to diagnosis, with a
frequency of symptoms occurring at least twice
weekly. ROME IV criteria for RH share high overlap
with diagnostic criteria for functional heartburn
(FH), and this along with potential GERD overlap
can make management of RH challenging.

This challenge in management is further com-
pounded by use of neuromodulator therapy in RH.
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KEY POINTS

� Reflux hypersensitivity (RH) is a functional esophageal
disorder characterized by esophageal hypersensitivity
and a positive symptom association in the setting of
normal acid exposure.

� Esophageal hypersensitivity is the primary driving factor
behind symptom generation in RH, with contributing
factors including weakly acidic reflux, impaired
mucosal integrity, and psychological comorbidities.

� Diagnosing RH requires pH-impedance testing to
confirm normal acid exposure with positive symptom
association, and complementary impedance metrics
can aid diagnostic confidence.

� Treatment of RH includes neuromodulators, behavioral
therapies, and surgical options tailored to individual
patient needs.

� Effective patient-physician communication is essential in
RH management to quell patient concerns regarding
their symptom burden despite normal acid exposure
and enhance understanding of neuromodulator therapy

Esophagus
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When used for a functional condition like RH that is
not inherently psychiatric, this can lead to patient
reluctance and concerns about stigma. Effective
patient-physician communication can enhance
patient understanding and alleviate anxiety [5]
about neuromodulator therapy by reframing treat-
ment as targeting brain-gut interaction rather than a
psychiatric condition. Given the complex manage-
ment and increased prevalence of anxiety among
RH patients [6], there is a need to understand the
pathophysiology, clinical presentation/diagnosis,
and treatment of RH, in order to provide effective
patient-physician communication in the clinical
setting. This review aims to reach this objective.

PATHOPHYSIOLOGY

The pathophysiology of RH is multifactorial, with
esophageal hypersensitivity due to central/periph-
eral sensitization being the primary driving factor
behind symptom generation. Esophageal hypersen-
sitivity refers to the perception of pain when there
should be no pain (allodynia), or increased pain
when there should be less pain (hyperalgesia).
Potential factors contributing to esophageal hyper-
sensitivity include weakly acidic reflux events,
impaired mucosal integrity, TRPV1 receptors or acid
sensing ion channels, psychological comorbidity,
stress, anxiety, and sleep deprivation [4]. RH
patients can have lower tolerance for pain as noted
with increased chemo- and mechano-receptor sen-
sitivity to balloon distention and acid perfusion
2 www.co-gastroenterology.com
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when RH patients are compared to healthy controls,
FH patients, and nonerosive reflux disease (NERD)
patients [4]. This lower threshold for pain (esoph-
ageal hypersensitivity) introduces symptomatic bur-
den for patients with RH.

Even in the setting of normal acid exposure, RH
patients can experience symptoms from weakly
acidic reflux events due to esophageal hypersensi-
tivity. Savarino et al. found significantly higher
numbers of weakly acidic reflux events and higher
rates of proximal reflux in RH patients than in those
with FH [7]. It is thought that weakly acidic reflux
events may induce microscopic injury to the esoph-
ageal mucosa, resulting in heightened perception of
symptoms and increased sensitization. Another fac-
tor in esophageal hypersensitivity is the mucosal
integrity of the esophagus. Mucosal integrity (MI)
refers to esophageal barrier function, and impaired
MI can contribute to symptom burden associated
with RH. Impaired MI enables passage of noxious
substances through the mucosa, and the degree of
MI impairment correlates directly with levels of
hypersensitivity in NERD [4]. Esophageal mucosal
dilated intercellular space (DIS) is a pathologic find-
ing holding a causal link with MI [6], and DIS may
also be a contributing factor in esophageal hyper-
sensitivity.

Esophageal hypersensitivity can also be affected
by sensory nerve channels including transient
receptor potential vanilloid reptor-1 (TRPV1) and
acid-sensing ion channels (i.e. ASIC3) that can
increase visceral hypersensitivity and inflammation
from epithelial response [6]. Lastly, patient psycho-
logical comorbidities, stress, anxiety, and sleep dep-
rivation can play a role in visceral hypersensitivity
and potentiation of stimuli within the esophagus
[6]. These psychosocial and behavioral factors may
be implicated in the altered processing of afferent
signals from the esophagus, thereby subjecting
patients to increased symptom burden. Anxiety
and RH create a vicious cycle in which heightened
anxiety amplifies visceral perception [6] and lowers
the pain threshold, while persistent esophageal dis-
comfort reinforces stress and anxiety, further exac-
erbating symptoms.
CLINICAL PRESENTATION AND
DIAGNOSIS

Without esophageal reflux monitoring, the diagno-
sis of RH can be challenging given its symptom
similarities to FH. Like LH, one cannot distinguish
between the severity, duration, and frequency of
symptoms in RH compared to other phenotypes
of GERD [8]. RH and FH share symptom overlap
with other functional gastroduodenal disorders
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including supragastric belching and rumination
syndrome, and studies show that about 40% and
10% of patients with RH have supragastric belching
and rumination syndrome, respectively [9]. One
study showed the following profile characterizing
a cohort of RH patients: 66.5% women, 47.7% with
hiatal hernia, 48.2% with irritable bowel syndrome,
15% with functional dyspepsia, and 35.8% with
anxiety [10]. Though a recent study did demonstrate
a higher rate of anxiety among patients with FH [11]
when compared to patients with RH, the overall
increased prevalence of functional gastrointestinal
disorders among both RH and FH suggests a com-
mon underlying mechanism of visceral hypersensi-
tivity.

The notion of a common underlying mecha-
nism of visceral hypersensitivity in FH and RH is
consistent with the similar diagnostic algorithm
used to diagnose those disorders. Per ROME IV
criteria [4], patients with typical reflux symptoms
refractory to high-dose proton pump inhibitor (PPI)
or potassium-competitive acid blocker (P-CAB) ther-
apy for 8weeks should have esophagogastroduode-
noscopy (EGD) with multiple biopsies taken to
assess for structural and mucosal abnormalities
(e.g., eosinophilic esophagitis). High-resolution
manometry should be performed to rule out motor
processes, as reflux-like symptoms can be noted in
patients with disorders of esophageal motility (up to
75% of achalasia patients [12] and 35% of patients
with hypercontractile esophagus [13]). When EGD
and pathology findings are negative, formally estab-
lishing esophageal acid exposure with pH testing
should be performed with either 24-h catheter-
based or wireless capsule testing. Formal reflux test-
ing should be completed ON acid suppression ther-
apy if GERD has previously been documented (by
endoscopy or prior pH monitoring), and testing
should be done OFF therapy if there is no prior
documentation of reflux disease. Patients without
reflux esophagitis on endoscopy who have abnor-
mal acid exposure OFF therapy are considered to
have NERD. In the setting of normal esophageal acid
exposure, reflux symptom association (by symptom
index or symptom association probability) is neg-
ative in FH and positive in RH. ROME IV criteria also
establish that patients with documented GERD who
have normal acid exposure while they are ON PPI
therapy are considered to have FH with GERD over-
lap if there is a negative symptom reflux association,
or RH with GERD overlap if there is positive reflux
symptom association. 96-h wireless pH monitoring
is considered the preferred diagnostic tool for estab-
lishing whether or not patients have GERD, and
wireless monitoring can establish a diagnosis of
RH when it shows normal acid exposure time and
1531-7056 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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a positive correlation between the “normal” acid
reflux episodes and heartburn episodes. However,
wireless pH monitoring does not detect nonacidic
reflux episodes. Detection of RH to nonacidic reflux
episodes requires impedance-pHmonitoring, which
presently is only available as a 24-h catheter-based
test.

While ROME IV provides guidelines for diagno-
sis, the Lyon consensus 2.02 adds a necessary com-
plement by confirming cutoff criteria for abnormal
acid exposure and positive reflux symptom associ-
ation. Lyon 2.0 consensus established the following
criteria as conclusive evidence of abnormal acid
exposure: Los Angeles grade B-D esophagitis, peptic
esophageal stricture, biopsy-confirmed Barrett’s
esophagus, acid exposure time >6%. Regarding
reflux symptom association, the most common
indices are the symptom index (SI) and symptom
association probability (SAP). SI is determined by
dividing the number of reflux-related symptom epi-
sodes by the total number of symptom episodes,
where symptoms marked within 2 min of a reflux
episode are considered reflux-related. SI is consid-
ered positive when �50%. An alternative index is
the SAP, which divides the day into 2-min incre-
ments, evaluates those increments for reflux-symp-
tom correlations, and uses a Fisher’s exact test to
determine the probability that reflux and symptom
events are randomly distributed. An SAP �95% is
considered positive, where the SAP refers to the
statistical association between reflux episodes and
symptoms. Overall, the Lyon 2.0 consensus estab-
lished that having acid exposure time <4% on all
days of testing and positive symptom association
with SI and/or SAP, increases confidence for a diag-
nosis of RH.

When acid exposure time is 4–6% and/or only SI
or SAP is positive, the diagnosis of RH can be incon-
clusive. The mean nocturnal baseline impedance
(MNBI), postreflux swallow peristaltic wave (PSPW)
index, andnumberof refluxevents (includingweakly
acidic) are complementary impedance metrics that
can be used to aid confidence in RH diagnosis. The
MNBI is ametric that provides long-term evidence of
reflux-induced mucosal injury, and it is a surrogate
marker for mucosal integrity. Some studies have
shown MNBI can help differentiate between FH
and RH, with NERD patients having significantly
lower baseline impedance values [4]. The Lyon con-
sensus 2.0 revised prior MNBI cutoff criteria from
>2292 Ohm to >2500 Ohm as evidence against
GERD, pointing towards functional heartburn. It is
recognized that additional studies are needed to
define specific MNBI cutoff criteria to discriminate
between RH and FH, though one has shown that
the combined use of MNBI and PSPW index
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discriminates well between FH and RH (AUROC
>0.85) [14]. PSPW can be a useful tool for phenotyp-
ing refractory GERD, as a low PSPW index suggests
that there is impaired clearance of refluxed material.
Some studies show RH patients have a lower PSPW
index than FH patients, which likely reflects poor
reflux clearance in the RH population. When acid
exposure time is inconclusive, the number of reflux
events can aid as adjunctive evidence for GERD, with
>80 reflux episodes in a day thought to be abnormal
[4]. Lastly, Savarino et al. [7] suggest that RH patients
have a higher number of weakly acidic events and
higher rate of proximal reflux than FH patients, and
that this can be considered when differentiating
between these two disorders in the absence of other
evidence. Though these impedance metrics are not
diagnostic for GERD or RH, use of these complemen-
tary markers may aid in phenotyping the type of
reflux disease.
TREATMENT

As the definition of FH has evolved through succes-
sive Rome criteria updates, the concept of RH
has similarly shifted, prompting changes in thera-
peutic strategies. There is growing emphasis on an
integrative approach that combines mind-body,
pharmacological, and surgical interventions with
multidisciplinary framework. Given RH is a func-
tional esophageal disease heavily affected by the
brain-gut axis, mind-body interventions may be
effective for symptom control such as diaphrag-
matic breathing. Diaphragmatic breathing has been
shown to have equal or greater efficacy than other
therapies for supragastric belching and rumination
syndrome [15

&

], and with low adverse risk profile,
diaphragmatic breathing is an excellent option for
RH patients to trial first. Given the high overlapwith
other behavioral disorders, cognitive behavioral
therapy to curtail symptoms and lifestyle modifica-
tions for anxiety/stress reduction should be consid-
ered [4], and RH patients may benefit from referral
to GI psychology for specialized management.

Pharmacologically, patients are often trialed on
antisecretory agents (PPIs/P-CABs) to maximize acid
suppression. When RH is confirmed, PPIs/P-CABs
are recommended to be stopped given the patho-
physiology often lies within esophageal hypersensi-
tivity. Histamine-2 receptor antagonists have been
shown to reduce esophageal sensitivity to acid expo-
sure. This suggests that ranitidine may help RH
symptoms by both modulating visceral hypersensi-
tivity and suppressing acid production [16]. Further,
neuromodulators can aid visceral hypersensitivity
among patients with functional esophageal disor-
ders. However, there are few studies assessing the
4 www.co-gastroenterology.com
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efficacy of neuromodulators in the RH patient pop-
ulation. Neuromodulators, such as antidepressants
and anticonvulsants, act on the brain-gut axis and
both central and peripheral neurons to alter visceral
pain perception in patients with RH [17]. Tricyclic
antidepressants (TCAs) have been shown to be effec-
tive in managing esophageal pain for individuals
with functional esophageal disorders, including
functional chest pain, globus sensation, and non-
cardiac chest pain. However, these medications gen-
erally do not influence esophageal sensitivity
thresholds in humans, and their effectiveness in
treating RH remains unclear [18]. Selective seroto-
nin reuptake inhibitors (SSRIs) have proven effective
in treating various functional esophageal disorders.
Notably, SSRIs are the only class of neuromodulators
that have been tested in patients with RH. In a
randomized, double-blind, placebo-controlled trial,
citalopram effectively reduced heartburn symptoms
in individuals with RH, resulting in nearly twice the
symptom reduction compared with placebo [19].
Treatment should be tailored using effective
patient-physician communication to understand
patient’s response to therapy, side effects, availabil-
ity, and patient preference [6].

If RH patients remain refractory to pharmaco-
logic therapy, surgical intervention can be consid-
ered but with caution. Spechler et al. recently
validated the effectiveness of surgery in a prospec-
tive, randomized, controlled trial [20]. This study
utilized preoperative pH-impedance monitoring to
identify different GERD phenotypes. Laparoscopic
Nissen fundoplication demonstrated significantly
superior reflux symptom control (67%) compared
to active medical treatment (28%) and control med-
ical treatment (12%) in patients with a confirmed
reflux-symptom association. These findings rein-
force the success of antireflux surgery in patients
with RH and highlight the importance of accurately
distinguishing RH from FH, as FH patients are
unlikely to benefit from surgical intervention.
CONCLUSION

RH is a functional esophageal disorder largely driven
by esophageal hypersensitivity due to central/
peripheral sensitization. Esophageal hypersensitiv-
ity can be influenced by stress, anxiety, and other
psychological factors, making it difficult to distin-
guish RH from other functional esophageal condi-
tions that are also modulated by the mind-gut axis
including FH. Formal testing with pH-impedance
monitoring plays a crucial role in confirming RH by
identifying a positive symptom association in the
setting of normal acid exposure. Other diagnostic
tools, such as high-resolution manometry, can help
Volume 41 � Number 00 � Month 2025
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rule out structural or motor abnormalities. Overall
diagnosis requires a holistic approach that integrates
not only endoscopic data but the recognition of RH
pathophysiology to discern for behavioral disorders
that may increase suspicion for RH.

Treating RHalso requires a holistic approach that
integrates both physiological and psychological
aspects of care.Given the significant overlapbetween
RH and other functional and behavioral disorders,
effective patient-physician communication should
be a cornerstone of management. Effective patient-
physician communication is a collaborative
exchange of clear, compassionate, and honest infor-
mation that fostersmutual understanding, trust, and
informed decision-making [21]. Educating patients
about the nature of RH – particularly the disconnect
between positive symptom association in the setting
of negative acid exposure – helps validate their expe-
riences and reduce anxiety surrounding their condi-
tion. Another challenge in RH management is
patients’ concerns about using medications such as
PPIs [22], SSRIs [23], or TCAs [24]. Effective patient-
physician communication about the role of neuro-
modulators inmodulating esophageal hypersensitiv-
ity, rather than treating a psychiatric disorder, can
quell anxiety and improve symptoms [22,25

&&

]. Effec-
tive patient-patient communication can also aid in
the discussion of mind-body and surgical interven-
tions, and this has the potential to provide patients
with an increased sense of control over their symp-
toms [21]. Ultimately, a patient-centered approach
that emphasizes reassurance, education, and collab-
orative decision-making can enhance patient confi-
dence, improve symptom management, and
optimize overall quality of life for patients with RH.
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