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ABSTRACT
Background: Reflux-like symptoms and reflux oesophagitis are often perceived as having the same acid-related aetiology 
and responsiveness to antisecretory therapy. However, the frequency of residual symptom reporting on proton pump inhibitor 
(PPI) therapy suggests the two entities have some differential pathophysiological determinants requiring distinct management 
approaches.
Aims: To examine the complexities of reflux-like symptom pathophysiology and strategies that may be used to target contribut-
ing factors beyond acid reflux.
Methods: A panel of ten expert clinicians (primary care, gastroenterology and psychology) held a series of online meetings to 
share perspectives on the underlying contributors to, and management of, reflux-like symptoms when PPIs are ineffective or 
provide partial relief. This review summarises the agreed key themes that emerged from the expert discussions.
Results: While degradation of the anti-reflux barrier dominates in reflux oesophagitis, cognitive-affective, behavioural, and 
other psychosocial factors can play a major role in symptom persistence. These require individualised management strategies, 
beginning with education on the gut-brain connection and expectation setting with regard to PPI therapy. A detailed clinical 
history and patient-reported outcome tools that measure symptom burden and associated anxiety/hypervigilance can help guide 
management using brain-gut behavioural therapies, supported diet/lifestyle modification, diaphragmatic breathing, weight loss, 
and/or on-demand symptom control measures according to a patient's specific needs.
Conclusions: A paradigm shift in reflux-like symptom management is required such that acid suppression is viewed as one of 
several interventions that can be utilised as part of a phenotype-driven, individualised approach to care that acknowledges the 
multiple contributors to symptom burden.
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1   |   Introduction

Reflux-like symptoms are a frequent reason for proton pump 
inhibitor (PPI) prescribing, with patients often treated long 
term and at high doses [1–4]. In essence, reflux-like symptoms 
are conflated with reflux oesophagitis and assumed to have the 
same excellent responsiveness to potent inhibition of gastric 
acid secretion. However, this reductionist approach often proves 
ineffective, with a substantial proportion of patients reporting 
persistent symptoms despite optimised PPI therapy [5, 6]. This 
differential clinical responsiveness between reflux oesophagitis 
and persistent reflux-like symptoms calls into question whether 
they really do have a shared pathophysiology and should be 
managed with the same strategy.

Comprehensive published reviews and consensus statements 
provide recommendations for the specialist diagnosis, med-
ical management (including the evolving role of potassium-
competitive acid blockers [PCABs]) and surgical procedures 
for patients with refractory reflux-like symptoms [7–11]. The 
aim of the current review was to examine the issue of per-
sistently symptomatic patients with non-erosive disease from 
a primary care and generalist perspective. Both acid and non-
acid-targeted interventions such as education, expectation 
setting, lifestyle, and psychological interventions should be 
considered based on the individual's clinical presentation and 
personal circumstances.

2   |   Methods

A panel of ten expert clinicians from primary and secondary 
care (gastroenterology and psychology) held a series of three 
online meetings to share perspectives on the pathophysiology 
and management of reflux-like symptoms when a PPI is in-
effective or provides only partial relief. The focus was to de-
termine how care of symptomatic patients could be enhanced 
through personalised strategies from a primary care/generalist 
perspective. During the first meeting, key themes for explora-
tion were agreed, including potential underlying contributors 
of reflux-like symptoms/non-acid-mediated symptoms and al-
ternative (non-acid suppressive) management strategies. Each 
member chose a topic for detailed review and presented their 
findings during the second meeting for wider group analysis 
and discussion. In the final meeting, content gaps were identi-
fied and discussed. The output of these meetings, summarised 
herein, examines the complexities of reflux-like symptom 
pathophysiology and management strategies that may be used 
to target them.

3   |   Pathophysiology

3.1   |   Reflux Oesophagitis

Reflux oesophagitis is characterised by endoscopically visible 
mucosal breaks in the distal oesophageal mucosa stratified 
by the Los Angeles Classification as mild (A, B) or severe (C, 
D) based on the extent and confluence of the mucosal breaks 
[12]. The pathophysiology of reflux oesophagitis centres on in-
competence of the anti-reflux barrier at the oesophagogastric 

junction manifested by a hypotensive lower oesophageal 
sphincter, dilatation of the diaphragmatic hiatus, and hiatal 
hernia leading to excessive gastro-oesophageal acid reflux 
into the distal oesophagus and poor oesophageal clearance of 
the refluxed acid [12]. This results in greatly increased distal 
oesophageal acid exposure causing inflammation and mu-
cosal erosions. Reflux oesophagitis can almost uniformly be 
healed with potent antisecretory therapy (PPIs or PCABs) and 
the healing rates observed in clinical trials parallel the an-
tisecretory potency of the treatments [13]. However, the irre-
versible nature of the physiological defects, especially evident 
with severe oesophagitis, mandates open-ended maintenance 
antisecretory therapy unless these physiological defects are 
addressed with alternative strategies such as intensive weight 
loss or surgery [12].

3.2   |   ‘Typical’ Reflux-Like Symptoms

According to the Montreal Consensus on the definition of 
gastro-oesophageal reflux disease (GERD), defining typical 
oesophageal symptoms are heartburn, chest pain, and regur-
gitation [14]. However, early on, it was recognised that most 
individuals with typical reflux-like symptoms do not have 
reflux (erosive) oesophagitis leading to the concept of non-
erosive reflux disease (NERD) [12, 15]. When these individ-
uals were evaluated further by physiological testing (either 
pH-metry or pH-impedance testing) they were found to be het-
erogeneous, some with excessive oesophageal acid exposure, 
as is typical in reflux oesophagitis, and some with normal 
values of oesophageal acid exposure, the latter then labelled 
as ‘functional’. This was subsequently further refined by the 
Rome Foundation and the Lyon Consensus into ‘true NERD’ 
characterised by abnormal oesophageal acid exposure, ‘re-
flux hypersensitivity’ characterised by normal oesophageal 
acid exposure, but a significant correlation between reported 
symptoms and reflux events, and ‘functional heartburn’ char-
acterised by normal oesophageal acid exposure without a sig-
nificant correlation between reported symptoms and reflux 
events [12].

An overwhelming problem with the stated classifications is 
that, while these defining symptoms can be related to reflux 
events, there is a very poor correlation between the two, with 
most reflux events being asymptomatic and most symptoms 
not temporally linked to reflux events. There is also a huge 
disconnect between patient-reported symptom severity and 
the degree of physiological abnormality as demonstrable by oe-
sophageal pH-metry [16]. The explanation for this disconnect 
is probably related to the complex process of how oesophageal 
events are perceived, which is dependent on both peripherally 
and centrally mediated neurologic processes. Although the de-
tails of these processes remain elusive, the result is that psy-
chological stressors, cognitive–affective factors, and aberrant 
coping behaviours are important modulators of the symptom 
experience. Fortunately, many of these modulators are mod-
ifiable, as evident by the inherent neural plasticity that leads 
to the development of hypersensitivity (the perception of stim-
uli not normally perceived or the experience of symptoms at 
greater intensity than is typical). The gut microbiome, shaped 
by an individual's environment, life experiences, and social 
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factors (e.g., poverty, ethnicity, discrimination, food insecu-
rity) may also impact visceral sensitivity and central nervous 
system (CNS) processing [17, 18].

The Oesophageal Hypervigilance and Anxiety Scale (EHAS) 
was developed as an instrument to quantify an individual's level 
of oesophagus-focused anxiety and symptom vigilance [16]. The 
EHAS is a 15-item questionnaire with each item such as “I have 
a difficult time enjoying myself because I cannot get my mind off 
the discomfort in my throat/chest/oesophagus” rated on a 5-point 
Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’ 
resulting in an overall score of 0–60. The relevance of the EHAS 
score was demonstrated in a study of 105 patients with reflux-
like symptoms but without reflux oesophagitis that compared 
physiological variables derived from pH-impedance studies to 
EHAS scores as potential symptom determinants [19]. Among 
the variables tested (oesophageal acid exposure time, number of 
reflux events, mean nocturnal baseline impedance and EHAS 
score), only the EHAS score correlated with symptom severity 
as gauged by the GERDQ questionnaire. Furthermore, this was 
true regardless of whether the individuals were classified as 
‘true NERD’, reflux hypersensitivity, or functional heartburn by 
pH-impedance testing [19]. A shorter 7-item version, EHAS-7, 
has been shown to perform as well as the original version and 
may be easier to implement in clinical practice when time is 
limited [16].

Further exploring the concept that psychosocial processes often 
dominate over physiological determinants in the persistence of 
reflux-like symptoms, was a detailed evaluation of 393 consecu-
tive patients with ‘PPI-refractory’ symptoms evaluated with pH-
impedance monitoring and a battery of psychometric testing (13 
questionnaires on psychosocial functioning) [20]. A data-driven 
machine-learning approach was used to assess the performance 
of variables in predicting total reflux severity score measured 
by the ReQuest Questionnaire. The machine-learning model 
with the best predictive performance (88% of the observed vari-
ance in symptom severity scores) included 24 variables, each 
ranked according to their predictive ‘worth’. The first 11 most 
important variables were all psychological with a total worth 
of 1.164 and included depressive symptoms (worth = 0.210), ill-
ness behaviour (worth = 0.165), post-traumatic stress disorder 

symptoms (worth = 0.128), GI-specific anxiety (worth = 0.117), 
and pain catastrophizing (worth = 0.114). Reflux-related vari-
ables had lower predictive worth totalling only 0.109, including 
0.046 for total number of reflux episodes (ranked 12th), 0.033 for 
Lyon classification (ranked 17th), 0.026 for total reflux exposure 
(ranked 22nd) and 0.004 for PPI intake (ranked 24th) [20].

Still further emphasising the impact of psychosocial factors in 
the perception and burden of reflux-like symptoms is a study 
that explored such variables in 123 patients with abnormal 
oesophageal acid exposure on pH-metry and 116 with normal 
acid exposure but positive symptom correlation on pH-metry 
[21]. The major finding was that oesophageal hypervigilance 
was persistent across patients with reflux, irrespective of pH-
metry results, and significantly predicted symptom severity. 
Hence, the evolving model of the pathogenesis of typical reflux-
like symptoms is that psychosocial factors are important across 
the entire spectrum of GERD, including reflux oesophagitis 
(Figure 1) [21].

The recognition that psychological comorbidities and visceral hy-
persensitivity play a dominant role in symptom perception has 
led to the disease concept of ‘disorders of gut-brain interaction’ 
(DGBIs, previously known as functional gastrointestinal disor-
ders) [22, 23]. DGBIs including functional heartburn, functional 
dyspepsia, and irritable bowel syndrome (IBS) commonly overlap 
and frequently coexist with somatic symptoms such as headache, 
backache, insomnia, fibromyalgia, stiffness and dizziness [24]. A 
study in the UK found that DGBIs were extremely common, af-
fecting 1 in 3 adults, but were sparsely recognised or taught within 
the British medical education system [23], a problem that is likely 
to exist globally. Patient's adaptation responses also influence their 
symptom experience. Patients who are able to rationalise per-
sistent symptoms cope better than those with flight-or-fight, fear, 
and/or a stress response (Figure 2). Quality of life is further im-
paired when the perception of symptoms as threatening leads to 
avoidance behaviour, which drives the reinforcement of fear and 
restricts life activities. These processes contribute to oesophageal 
hypervigilance, a behavioural reaction whereby increased atten-
tion is paid to the oesophageal symptoms and the settings in which 
they occur leading patients to ‘expect’ and/or engage in maladap-
tive coping behaviours to avoid symptoms in those settings [25].

FIGURE 1    |    Pathogenesis of reflux-like symptoms: A complex interaction of body and mind. Across the spectrum of symptomatic ‘GERD’ syn-
dromes, patients with reflux oesophagitis and ‘true NERD’ may have both abnormal physiology and abnormal perception contributing to symptom 
pathogenesis while the pathogenesis is almost entirely attributable to altered perception in reflux hypersensitivity and functional heartburn. IBS, 
irritable bowel syndrome; NERD, non-erosive reflux disease.
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3.3   |   ‘Atypical’ Reflux Symptoms

A multitude of ‘atypical’ or extra-oesophageal GERD syn-
dromes have been proposed including laryngitis, pharyngitis, 
post-nasal drip, otitis and asthma. However, since affected 
patients rarely have reflux oesophagitis on endoscopy, estab-
lishing a causative role of reflux in these syndromes presents 
vexing problems. Oesophageal pH-metry or pH-impedance 
metry have become the mainstays of evaluation, but there is 
little consensus on how to interpret the studies in this con-
text. Clearly there are examples of patients with reflux lead-
ing to extra-oesophageal syndromes [14], but establishing 
gastro-oesophageal reflux as a dominant contributor to these 
atypical syndromes in a clinical setting remains problematic 
[26]. Furthermore, the current paradigm for persistent throat 
symptom management is another scenario where the role of 
psychosocial factors on symptom burden has received inade-
quate attention. A study in patients with laryngeal symptoms 
demonstrated elevated levels of hypervigilance and anxiety 
(assessed by EHAS) in those with and without abnormal oe-
sophageal pH-metry (oesophageal acid exposure time > 6%), 
highlighting the need to integrate approaches beyond acid 
reduction [27]. There is also substantial heterogeneity in this 
group of patients, much like the spectrum of GERD, with some 
phenotypes driven by abnormal reflux physiology and some 
predominantly driven by hypersensitivity and behavioural 
factors [28].

General principles that have emerged from the collective experi-
ence with atypical reflux symptoms are: (1) it is uncommon for 
reflux to be the dominant cause of extra-oesophageal syndromes 
in patients who are not also experiencing typical oesophageal 
symptoms; (2) even when reflux is involved, it is usually one of 
multiple contributors and often not the dominant one; (3) diag-
nostics (pH-metry or pH-impedance metry) are more helpful in 
ruling out GERD in these patients than ruling it in; and (4) there 
is a strong tendency to over-treat these patients with PPIs.

3.4   |   Overlapping Gastrointestinal Symptoms

Dyspeptic symptoms frequently overlap with reflux-like symp-
toms and are often present in PPI ‘non-responders’, a term that re-
mains inconsistently defined [29]. Clinical evidence suggests that 
patients with functional heartburn have more in common with 
those with functional dyspepsia than reflux disease, and experi-
ence more postprandial fullness, bloating, early satiety and nausea 
than patients with ‘true NERD’ and reflux hypersensitivity [30]. 
Irritable bowel syndrome, another DGBI, has also been shown 
to overlap more frequently with functional heartburn than true 
NERD and reflux hypersensitivity, suggesting common patho-
physiological pathways [31]. Hence, patients should be questioned 
to differentiate between dyspeptic and reflux-like symptoms. 
Medical jargon should be avoided during these patient consulta-
tions as there are major cultural differences in the terminology 
used to describe upper GI symptoms [32]. Easy-to-understand 
tools using pictogram-like drawings simplify communication with 
patients [33, 34]. Also, as a point of differentiation, Helicobacter py-
lori (H. pylori) testing is important in dyspepsia management but is 
generally unnecessary and not indicated in patients who only have 
typical reflux-like symptoms.

4   |   Potential Lifestyle Contributors to Reflux-Like 
Symptoms

4.1   |   Dietary Habits

Poor dietary habits, especially eating past satiety and eat-
ing close to bedtime, are associated with gastro-oesophageal 
reflux [35]. Eating large meals causes gastric distention, 
promotes greater acid secretion, triggers transient lower oe-
sophageal sphincter relaxations, and makes reflux from the 
postprandial acid pocket more likely [35, 36]. As for specific 
foods to avoid, the dominance of dietary triggers varies widely 
among patients. Frequently invoked potential triggers include 

FIGURE 2    |    Oesophageal hypervigilance: A complex but modifiable driver of refractory heartburn. Oesophageal hypervigilance develops when a 
heightened state of awareness or sensitivity to symptoms is coupled with behaviours that serve to detect and avoid future threats. QoL, quality of life.
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coffee, alcohol, chocolate, diets rich in fat or carbohydrate, 
fried foods, and highly processed foods (high levels of sugar, 
salt and saturated fats) [37–39]. Consuming carbonated bev-
erages has also been shown to increase the risk of heartburn 
during sleep [40].

4.2   |   Weight Gain, Obesity and Hiatal Hernia

Large-scale cohort and population-based studies show that 
reflux-like symptoms increase progressively with increases in 
body mass index (BMI), even among normal weight individu-
als [41, 42]. Epidemiological research also indicates that obesity 
is an important risk factor for reflux complications, including 
reflux oesophagitis, Barrett's oesophagus, and oesophageal 
adenocarcinoma [43–46]. Hiatal hernia and increased intra-
abdominal pressure are probably the most important physio-
logical risk factors for gastro-oesophageal reflux, and both are 
also linked to obesity [47]. The spectrum of disruption of the di-
aphragmatic hiatus culminating in hiatal hernia is age-related 
and is the likely dominant pathophysiological factor linking 
advancing age to reflux. However, excessive abdominal strain-
ing (e.g., through weight training) can also cause hiatal hernia 
in normal weight and younger individuals [48].

5   |   Individualised Management Strategies

5.1   |   Expectation Setting and Counselling

Reflux-like symptoms have a multifactorial pathophysiology 
and wax and wane over time. The decision whether to con-
tinue PPI long-term will be individualised, based on the level 
of symptomatic benefit and patient preference. Management 
should be patient-centred, with a personalised strategy that 
is reflective of the relative dominance of physiological, be-
havioural and dietary factors at play in their specific case. 
However, this complex pathophysiology is often oversimpli-
fied as a problem of excessive oesophageal acid exposure. The 
acid-related concept is so deep-rooted that the concept of ‘PPI 
failure’ may be more a problem of unrealistic expectations 
rather than one of PPI efficacy. The availability of over-the-
counter products and, in some countries, direct-to-consumer 
advertising, can further boost expectations and when these 
expectations are not met it can generate fear among patients 
about alternative reasons for refractory symptoms, such as 
cancer or heart disease.

Identification of specific contributing factors requires an under-
standing of a patient's personal circumstances and perceptions, 
as well as a clear elucidation of their symptom type, severity, 
comorbidities, treatment history, and potential alarm features 
requiring investigation (e.g., weight loss, anaemia or dysphagia). 
Counselling patients on the multi-factorial aetiology of reflux-
like symptoms, including the gut-brain connection, is critical for 
them to understand that a single intervention is unlikely to be 
a perfect solution. A better understanding of symptom patho-
physiology may reduce fear and increase adherence to strategies 
which address suspected underlying contributors other than 
gastric acid.

The gut-brain axis should be explained in patient-friendly lan-
guage as a two-way communication pathway by which certain 
thoughts, feelings and behaviours can increase the perception of 
and response to symptoms in the gastrointestinal tract, includ-
ing the oesophagus and throat. Care is required so that patients 
understand that they are not being told that their symptoms are 
‘all in the mind’. Clinicians should reassure patients that the 
sensory pathways that are triggering symptoms can be modi-
fied, and that treatment aims to achieve steady and continued 
improvement rather than immediate resolution [49].

The doctor-patient relationship is key to achieving a more ho-
listic approach to management that is based on the patient ex-
perience. Patients want their concerns to be taken seriously 
and are more satisfied when consultations are interactive [50]. 
Clinicians should use active listening, show compassion, and 
build rapport with patients to help elicit information such as 
current life stressors, anxiety around symptoms, or any history 
of trauma [49]. Patient-reported outcome (PRO) tools, such as 
the EHAS, GERDQ, the GERD Impact Scale (GIS) or Quality 
of Life in Reflux and Dyspepsia (QOLRAD) can make consulta-
tions more interactive, effective, and efficient.

Some patients may also need to be specifically reassured that 
the risk of developing oesophageal cancer is extremely low 
[49]. Data from the UK National Endoscopy Database high-
lights the low diagnostic yield from gastroscopy for symptom 
evaluation [51]. Nearly half of gastroscopies performed to in-
vestigate upper GI symptoms were conducted to investigate 
symptoms of reflux or dyspepsia (47.9%), but the adjusted pos-
itive predictive values for identifying cancer in these patients 
were only 0.3% for dyspepsia and 0.2% for reflux-like symp-
toms [51]. These compare to an adjusted positive predictive 
value of 6.8% for identifying cancer in men aged 50 or over 
with dysphagia [51]. Nevertheless, investigation is often re-
quired to provide reassurance for the clinician, patient, and 
patient's family.

5.2   |   Diet and Lifestyle Changes

Diet and lifestyle intervention is a key element of care for all 
patients with reflux-like symptoms. While rigorous evidence 
from randomised controlled trials (RCTs) is scarce, the con-
cept that dietary and lifestyle changes can lower the risk of 
reflux-related symptoms is well established. However, rel-
evant dietary and lifestyle contributors are highly individ-
ualised. Patients need to identify their specific risk factors 
and develop practical strategies to address them [52]. Expert 
consensus statements around diet and lifestyle advice for pa-
tients with reflux-like symptoms included avoidance of high-
fat foods and potential dietary triggers (e.g., citrus, tomatoes, 
highly spiced or fried foods, chocolate, alcohol, coffee, car-
bonated drinks, etc.), overeating, and recumbency after meals 
[35]. Simple strategies, such as using plates of smaller size, de-
ciding on a cut-off time for that last meal of the day (leaving a 
minimum 3-h interval before bedtime) or raising the head of 
the bed using blocks or a wedged pillow, are easy to implement 
and may help those who experience breakthrough acid reflux 
after meals or during the night [35, 52]. There are also lessons 
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to be learned from the Japanese practice of ‘mindful eating’, 
which aims to promote a heightened awareness of satiety cues 
by paying attention to flavours, textures, and the act of chew-
ing, rather than eating distractedly [53]. The pre-meal mantra 
‘hara hachi bu’ or “eat until you are 80% full” serves as a re-
minder to stop eating when comfortably satisfied, rather than 
overly full [53].

5.3   |   Weight Management

Weight reduction is recommended for patients with reflux-like 
symptoms who are overweight or obese, and for those in the nor-
mal weight range who have recently gained weight [54]. Large-
scale cohort and population-based studies show that weight loss 
reduces symptoms dose-dependently and increases the chance 
of treatment success with acid-reducing/neutralising medicines 
[41, 42]. Furthermore, a comparative study of symptomatic over-
weight patients with reflux oesophagitis showed that when PPI 
was prescribed with a tailored dietetic/aerobic exercise program 
to reduce body weight, there was not only greater symptom 
improvement, but more than half of patients were able to com-
pletely discontinue PPI (27/50) versus no patients who received 
PPI alone (0/51) [55].

The specific weight management intervention will depend on 
the services available locally. Use of an approved glucagon-
like peptide-1 receptor agonist (GLP-1RA) may also be avail-
able to support weight loss as an adjunct to a calorie-restricted 
diet and exercise [56]. However, specific clinical data for these 
drugs for overweight patients with reflux-like symptoms is 
not yet available. Furthermore, some short-acting GLP-1RAs 
may increase the risk of oesophagitis and Barrett's oesopha-
gus (with and without dysplasia) in patients with type 2 dia-
betes [57].

5.4   |   Atypical (Laryngopharyngeal) Symptoms

PPI treatment is a common approach to the management of atyp-
ical reflux symptoms, but evidence from RCTs demonstrates lit-
tle, if any, benefit over placebo [58, 59]. Furthermore, similar to 
the case of typical GERD symptoms, there is a huge disconnect 
between objective findings and symptom severity. For example, 
in a small study where patients with ‘PPI-refractory’ laryngo-
pharyngeal symptoms underwent anti-reflux surgery, laryngeal 
signs improved in 80% of patients but only 10% showed symp-
tomatic improvement [60]. Consequently, the paradigm is 
shifting away from the historic approach that largely focused 
on empiric, acid suppression with high-dose PPIs, and moving 
toward a phenotype-driven, personalised approach where the 
role of psychosocial factors on symptom perception and burden 
is acknowledged. Even if the original symptoms were caused 
by reflux or an upper respiratory tract infection, the vehicle of 
chronicity is laryngeal hypersensitivity that becomes further 
amplified by anxiety, hypervigilance, and learned detrimental 
behaviours such as throat clearing and chronic cough that can 
become habitual and self-perpetuating [61, 62]. The Laryngeal 
Cognitive-Affective Tool (LCAT), a 15-item questionnaire, has 
been validated specifically for the measurement of laryngeal 

hypervigilance and symptom-specific anxiety in patients with 
chronic laryngeal symptoms [62].

5.5   |   Psychological Interventions

Brain-gut behaviour therapies (BGBT) may be beneficial in sev-
eral circumstances, including in patients who identify a link be-
tween stress and their symptoms, those with difficulty coping 
with symptoms, and those who exhibit avoidance behaviours 
[63, 64]. BGBTs reduce both reflux symptom severity and psycho-
logical symptoms (e.g., GI-specific anxiety) resulting in improved 
quality of life [65–67]. The EHAS tool can be useful to gauge lev-
els of symptom-associated anxiety and hypervigilance [16]. Good 
candidates for BGBT are those who accept and show an interest 
in the gut-brain connection, who acknowledge that coping could 
be improved, and who are willing to invest time in behaviour 
change [63, 64]. BGBT techniques may be combined with phar-
macological approaches using agents that modulate both periph-
eral and central hyperalgesia, such as tricyclic antidepressants 
and selective serotonin/norepinephrine reuptake inhibitors [49].

BGBTs include nurse-led GI self-management skills training, GI-
focused cognitive-behavioural therapy (CBT), gut-directed hypno-
therapy, and mindfulness-based interventions (Figure 3) [63, 68]. 
A study investigating oesophageal-directed hypnotherapy in nine 
consecutive patients with functional heartburn demonstrated 
consistent and significant improvement in the impact of heart-
burn symptoms (assessed by QOLRAD, p = 0.01), visceral anxiety 
(p = 0.01), and emotional quality of life (p = 0.05) [67]. A combina-
tion of techniques can be used to individualise therapy to a patient's 
specific needs or therapeutic targets (e.g., avoidance behaviour, 
visceral hypersensitivity, or trait anxiety; Figure 3) [63, 68]. While 
most of these techniques require specialist referral, primary care 
is ideally placed to implement nurse-led self-management skills 
training. Stress management and relaxation techniques may be 
key components of self-management programmes, as well as the 
implementation of the diet and lifestyle changes mentioned pre-
viously [63]. Programmes can be delivered remotely, often using 
self-help workbooks with the support of trained nurses [63].

BGBT may also be relevant for patients with chronic atypical 
symptoms who have developed laryngeal-specific anxiety and 
hypervigilance. In a study of patients referred for laryngopha-
ryngeal symptoms who were treated with ‘laryngeal recalibra-
tion therapy’ involving a cognitive behavioural element, 85% 
had a symptomatic response, whether or not they had proven 
underlying reflux disease [69, 70].

5.6   |   Diaphragmatic Breathing

Diaphragmatic breathing may be effective for reducing reflux-
like symptoms [35]. In addition to its activation of the parasym-
pathetic nervous system during high stress or symptom-triggering 
situations [71], it increases lower oesophageal sphincter pressure 
and crural diaphragm tension and may be especially useful for 
patients with regurgitation [35, 63]. Diaphragmatic breathing can 
also help relaxation by increasing vagal tone, which is disrupted 
in DGBIs [63].
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5.7   |   On-Demand Symptom Control Measures

The growing resistance of patients and providers to mainte-
nance PPI therapy in circumstances without a clear indication 
has led to broad PPI deprescribing initiatives in several coun-
tries [72]. An alternative to continuous maintenance treatment 
with a PPI is an on-demand symptom control strategy. Antacid 
or alginate-antacid products are a useful on-demand strategy 
for patients with postprandial acid reflux and regurgitation and 
for those with a hiatal hernia [73–75]. Alginate-antacid forms 
a viscous pH-neutral raft on contact with the postprandial acid 
pocket. It reduces the proximal migration of acid reflux episodes 
and displaces the acid pocket below the diaphragm in patients 
with a hiatal hernia [75, 76]. Meta-analyses show efficacy for 
symptom control versus placebo and non-inferiority to some 
PPIs [74, 77, 78]. In addition to targeting the acid pocket, algi-
nates and other bioadhesive treatments that coat the oesophagus 
may reduce symptoms through protecting the mucosa [79]. A 
hyaluronic acid–chondroitin sulphate-based bioadhesive formu-
lation has demonstrated superior reduction in reflux-like symp-
toms compared with placebo in patients with NERD [80].

On-demand therapy can also be useful as an alternative to dose 
escalation in patients being maintained on acid suppressive 
therapy for control of reflux-like symptoms. There is evidence of 
benefit when topical mucosal preparations containing alginate 
[81], or protective bioadhesive agents [82] are added to a PPI in 
patients with residual symptoms. The addition of an alginate 
preparation to a PPI significantly reduced the number of nights 
with reflux-like symptoms compared with a PPI alone [81].

6   |   Summary

PPIs are extremely effective for healing reflux oesophagitis, 
but less so for resolving persistent reflux-like symptoms and 

even less for atypical reflux symptoms. This discrepancy is 
largely related to differences in the pathophysiological de-
terminants of these entities. Whereas anatomical and phys-
iological degradation of the anti-reflux barrier dominates in 
reflux oesophagitis, cognitive-affective and behavioural pro-
cesses increase symptom burden by driving symptom gener-
ation and amplifying symptom perception. Hypersensitivity, 
hypervigilance, and anxiety are important contributors that 
correlate closely with symptom severity and persistence. It fol-
lows that management strategies should be individualised for 
patients, beginning with expectation setting and counselling. 
Rather than focusing solely on acid inhibition, effective man-
agement should utilise behaviour modification (e.g., diet and 
lifestyle changes, weight control) education regarding brain-
gut interactions, psychological interventions, and on-demand 
symptom control measures as either a substitute or adjunct. 
A fundamental change in management approach is required 
such that acid suppression is viewed as just one of several in-
terventions that can be utilised as part of an individualised 
approach to care.
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