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Modern Concepts of the Pathogenesis of Gastro-Oesophageal Reflux Disease

Introduction. Gastro-oesophageal reflux disease is one of the most common disorders of the gastrointestinal tract; it is characterised by
considerable clinical variability and has a significant impact on patients’ quality of life.

The aim of this study was to summarise current scientific evidence regarding the pathophysiological mechanisms underlying the
development of GERD, the role of risk factors and psycho-emotional factors, as well as the characteristics of clinical phenotypes of GERD.

Materials and methods. A literature review was conducted to summarise current scientific data. The literature search was carried out in
the international electronic databases PubMed/MEDLINE, Scopus, Web of Science Core Collection and Google Scholar. The publications
included in the analysis covered the period from 2015 to 2026, with priority given to clinical guidelines, consensus documents, systematic
reviews, meta-analyses and original scientific studies.

Results and discussion. The analysis showed that the development of GERD is a complex process involving mechanical, chemical,
sensory and neuroregulatory factors. An important role is played by dysfunction of the anti-reflux barrier at the oesophagogastric junction,
transient relaxation of the lower oesophageal sphincter, impaired oesophageal clearance and reduced resistance of the epithelial barrier.
The role of modifiable risk factors, such as abdominal obesity, lifestyle factors, diet and sleep disturbances, has been established. There is
a bidirectional association between GERD and psychological disorders, mediated by dysfunction of the ‘brain-gut’ axis, visceral sensitivity
and oesophageal hypersensitivity. The current classification of GERD is based on phenotype, which is divided into erosive reflux disease,
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non-erosive reflux disease, reflux hypersensitivity and functional heartburn, each of which has its own pathophysiological mechanism and
treatment approach.

Conclusions. GERD is a multifactorial and heterogeneous condition involving structural, functional and psychosocial mechanisms. An
understanding of current pathophysiological concepts enables a shift from a symptomatic approach to a personalised approach based on
clinical, endoscopic and functional diagnostic assessment.

Key words: gastro-oesophageal reflux disease, pathogenesis, risk factors, visceral hypersensitivity, psychological disorders, clinical
phenotypes.
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CyuacHi ysiBJICHHSI PO NATOTreHe3 racrpoe3odareajibHoI pedIlOKCHOI XBOpoOu

Beryn. Tacrpoesodareanbia pediumiokcHa XBopoOa € OfHMM i3 HAWMOMIMPEHININX 3aXBOPIOBAHb IILTYHKOBO-KHIIKOBOTO TPAaKTy Ta
XapaKTepU3y€eThCs 3HAYHOI KITIHIYHOK BapiabebHICTIO Ta CYTTEBO BIUIMBAE Ha SKICTh XKUTTS MAIliEHTIB.

MeTo10 [IOTO IOCITIUKEHHS OYII0 y3araJbHATH Cy4acHi HayKOBI JIaHi 0710 MaTo(i3i0M0TivHIX MEXaHi3MiB, IO JIe)KaTh B OCHOBI PO3BHT-
ky I'EPX, poi ¢akTopiB pu3HKy Ta MCUXOEMONIHHUX (aKTOPiB, @ TAKOXK XapakTepUCTHK KIiHIuHNX ¢enotumniB [EPX.

Marepiaan Ta mMeromm. s y3arajibHEHHs Cyd4acHMX HAyKOBHUX JaHHX Oylo IpoBeieHO orix Jjiteparypu. [lomyk sniteparypu
37iHCHIOBABCS B MIDKHAPOIHUX eNeKTpoHHHX 0a3ax panux PubMed/MEDLINE, Scopus, Web of Science Core Collection ta Google Scholar.
[TyGnixanii, BKiIIo4YeHi 10 aHani3y, oxomtoBanu nepioq 3 2015 mo 2026 pik, mpu bOMY NPIOPUTET HaJaBaBCs KJITHIYHUM HACTaHOBAM, KOH-
CEHCYCHHM JIOKyMEHTaM, CHCTeMAaTHYHUM OIVIs1aM, MeTaaHasli3aM Ta OPUIiHAIBHAM HayKOBHM JIOCIIIKCHHSIM.

Pesynbratu Ta o0roBopenns. Bussieno, mo po3sutok [EPX e ckimagaum mporecom, y sikoMy OepyTh y4acTh MEXaHidHI, XiMidHi,
CEHCOpHI Ta HeHpoperyIaTopHi daktopu. BaxxmuBy poib BiirparoTs IucdyHKIis aHTUpeIIOKCHOTO Oap’epy Ha CTPaBOXiTHO-IUTYHKOBOMY
3’€/HAaHHI, TPAH3UTOPHE pO3CIAOICHHS HIKHBOTO CTPABOXIZHOrO C(QIHKTEpa, NOPYIICHHS OYHMINEHHS CTPABOXOAY Ta 3HIDKCHHS
PE3UCTEHTHOCTI emiTeniaabHoro 6ap’epy. BeranoBneHo ponb Moau(ikoBaHUX (aKTOPIB PU3KKY, TAKUX SK a0JJOMIHAIIBHE OXKHUPIHHS, (haKTOpH
crnoco0y *KUTTA, pallioH XapuyBaHHs Ta nopymenHs cHy. Mixx ['EPX Ta ncuxomnoriyHuMu po3iafaMu iCHye JABOHANpaBICHUIT 3B’ 530K, OMO-
CepeKoBaHUN AUCOYHKIEI0 0Ci ‘MO30K-KUIICYHHK , BICIEPAIbHO Yy TIMBICTIO Ta rinepuymiuBicTio crpaBoxoxy. CydacHa kinacudikaris
I'EPX rpyHTY€eTbCSl HAa (DCHOTHIT, SIKUI TOALIAETHCS HA CPO3MBHHI pedIioKc, HEepO3UBHUH pedIroKC, pedIIFOKCHY TilepdyTINBICTh Ta
(yHKI[IOHATBHY MEYito, KOXKHA 3 SIKUX Ma€ BIACHHH marodi3ioforivHuii MexaHi3M Ta ITiaxXi/ 10 JiKyBaHHS.

Bucnosku. 'EPX 1ie 6araroakropHe Ta reTeporeHHe 3aXBOPIOBAHHS, Y SIKOMY 3a/isiHI CTPYKTYPHI, (yHKI[IOHAJIBHI Ta IICHXOCOLiANIbHI
MexaHi3MU. Po3yMiHHS cy4acHUX maTodi3ionorivHuX KOHIEMIN 1ae 3MOTy EPeHTH BiJl CHMIITOMATHYHOTO IiIXOIY 0 MePCOHATI30BAHOTO
ITIX0/Ty, 3aCHOBAHOTO Ha KIiHIYHIN, HA0CKOMIUHIN Ta (yHKIIOHANBHIN AlarHOCTUYHIN OLUHI.

Kurouosi ciioBa: racrpoesodareanbna peduiokcHa XBopoOa, TaToreHes, (akTopyu pU3HKY, BicliepaibHa rilepyyTIHBICTh, IICHXOJIOT4Hi
po3nay, KIiHi9HI (SHOTHUITH.

Introduction. Gastro-oesophageal reflux disease factors. There is a bidirectional relationship between GERD

(GERD) is one of the most common disorders of the
digestive system and one of the most frequent reasons
for patients to consult primary care doctors [1, 2, 3]. It is
characterised by clinical symptoms and/or complications
caused by the reflux of gastric contents into the oesophagus,
which leads to a reduced quality of life for patients [4, 5].
Epidemiological studies have shown that GERD may affect
up to 20 per cent of the population in Western countries,
which is thought to be linked to lifestyle changes, the
rising prevalence of obesity, dietary habits and an ageing
population [6, 7].

Therelevance of the GERD problem is further emphasised
by the influence of contemporary socio-psychological

and psycho-emotional stress, anxiety, depressive disorders
and sleep disturbances, which is associated with more
pronounced GERD symptoms [8]. Psycho-emotional factors
may manifest as disturbances in gastrointestinal motility,
hypersensitivity of internal organs, hypervigilance of the
oesophagus, and disturbances in the interaction between the
central nervous system and the gastrointestinal tract. At the
same time, these mechanisms may exacerbate the perception
of symptoms without necessarily increasing the objective
reflux burden [9, 10, 11]. Certain dietary habits and changes
to the diet may also influence GERD symptoms; however,
evidence regarding the effectiveness of specific dietary
changes is conflicting [12, 13].
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The modern concept of GERD goes beyond the
traditional view of this condition as an exclusively acid-
dependent process and regards it as a heterogeneous,
multifactorial ~disease. The Lyon Consensus 2.0
recommends that the diagnostic approach should take
into account the type of clinical symptoms, the presence
or absence of previously objectively confirmed GERD, as
well as the results of endoscopy and instrumental reflux
monitoring [14]. The information obtained should be used
to confirm or rule out pathological reflux and to tailor the
patient’s treatment strategy individually.

The pathogenesis of GERD is associated with structural
and functional abnormalities of the oesophagogastric
junction, lower oesophageal sphincter insufficiency,
transient relaxation of the lower oesophageal sphincter,
impaired volumetric and chemical clearance of the
oesophagus, abnormalities in oesophageal and gastric
motility, reduced mucosal resistance, and increased visceral
sensitivity of the oesophagus [15, 16].

Acid is one of the most significant noxious factors in the
refluxate, but pepsin and bile acids can also cause damage
to the oesophageal mucosa [17]. At the same time, the
lack of response to adequate therapy aimed at suppressing
acid secretion does not necessarily mean that non-acidic
components are the cause. In such patients, an individualised
approach is required to distinguish between persistent
pathological low-acid or non-acid reflux, hypersensitivity to
reflux, functional heartburn, oesophageal hypersensitivity
and other causes of the symptoms [18, 19].

The clinical manifestations of GERD can be
highly varied. The classic symptoms are heartburn and
regurgitation; however, some patients may experience
atypical or extra-oesophageal symptoms, including chronic
cough, hoarseness, a sensation of a foreign body in the
throat, and chest discomfort [20]. These manifestations can
make diagnosis difficult at the primary care level, where
they must be distinguished from cardiac, respiratory and
otolaryngological diseases. Non-cardiac chest pain is of
particular concern, as gastro-oesophageal reflux is one of
the most common causes of non-cardiac chest pain once
cardiovascular diseases have been ruled out [21].

An important feature of the modern management
of patients with GERD is the need to move away from
symptomatic treatment in favour of an individualised
strategy that takes into account the clinical phenotype of the
disease, the presence of risk factors, possible complications
and the impact of the disease on quality of life [22]. Despite
the effectiveness of proton pump inhibitors (PPIs), which
remain the mainstay of medical treatment for GERD, the
issue of their rational use remains relevant. In some patients,
long-term PPI therapy is used without clear indications,
whilst others do not respond to PPIs, necessitating a
review of the diagnosis, an assessment of adherence to the
treatment regimen and further diagnostic investigations
[23, 24].

The family doctor plays an important role in the early
diagnosis and management of patients with GERD, as
they are the first point of contact with the healthcare
system [25]. The role of the GP is to assess the nature of
the symptoms, decide whether an endoscopy is necessary,
identify ‘red flags’, prescribe initial treatment and refer

the patient to a gastroenterologist in a timely manner, if
necessary [26]. One of the most important challenges is to
establish a clearly defined algorithm for the management of
patients with GERD in clinical practice, in order to prevent
inadequate treatment and the prescription of unnecessary
medicines.

GERD is a pressing clinical problem that requires
a comprehensive approach to diagnosis and treatment
based on the latest evidence-based clinical guidelines. A
review of current knowledge regarding its pathogenesis,
clinical manifestations and treatment strategies enables the
optimisation of patient management and an improvement
in the quality of clinical care.

The aim of this study was to summarise the current
scientific evidence regarding the pathophysiological
mechanisms underlying the development of GERD, the
role of risk factors and psycho-emotional factors, and the
characteristics of GERD clinical phenotypes.

Materials and methods. The analysis and synthesis
of existing scientific information on GERD have been
conducted, including the most recent information regarding
the pathogenetic mechanisms of the development of the
disease, risk factors, the role of psycho-emotional factors
and the features of clinical phenotypes.

The literature search was conducted in the international
electronic databases PubMed/MEDLINE, Scopus, Web of
Science Core Collection and Google Scholar. The analysis
covered scientific publications, predominantly from the last
decade (2015-2026), with priority given to current clinical
guidelines, consensus documents, systematic reviews,
meta-analyses and original research. In addition, selected
fundamental works of significant importance for shaping
the current understanding of the pathogenesis and treatment
of GERD were included.

The search was conducted using the following
keywords in English: ‘gastro-oesophageal reflux disease’,
‘GERD’, ‘pathophysiology’, ‘risk factors’, ‘clinical
phenotypes’, ‘erosive reflux disease’, ‘non-erosive reflux
disease’, ‘reflux hypersensitivity’, ‘functional heartburn’,
‘brain-gut axis’, ‘anxiety’, ‘depression’, ‘stress’, ‘sleep
disturbance’, ‘oesophageal hypersensitivity’, ‘oesophageal
hypervigilance’.

Publications containing data on the epidemiology, risk
factors, mechanism of development, clinical manifestations
and phenotypic characteristics of GERD were included, as
well as articles focusing on the relationship between gastro-
oesophageal reflux disease, psychoemotional factors and
disorders of the “brain-gut” axis. The selected sources were
analyzed using descriptive and comparative methods, after
which the obtained data were synthesized regarding the
current understanding of gastro-oesophageal reflux disease
as a multifactorial condition in the development of which
organic, sensory, behavioral and psychoemotional factors
play arole.

Results and Discussion. Gastro-oesophageal reflux
disease is one of the most frequent chronic digestive
diseases (incidence very different by geographic area).
The prevalence of GERD has increased from nearly
450 million patients in 1990 to more than 825 million in
2021, according to a study by L. Chen et al. [27]. A study
published by J. Nirwam et al. (2020) shows that there are
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regional variations in the prevalence of GERD with highest
prevalence in North America and Europe and lowest
prevalence in East Asian countries [3]. These disparities
could be associated with obesity rates, nutrition, and
urbanization and lifestyle. The burden of GERD is a major
health and social problem worldwide because of its adverse
effects on patient's quality of life and the high demands for
healthcare resources.

There were several modifiable risk factors for
developing reflux oesophagitis among which abdominal
obesity was noted by J. Zhan et al. (2022) [28] as one
such factor. There is an association between accumulation
of visceral adipose tissue and a higher risk of reflux
oesophagitis. The major pathophysiological mechanisms
involved in this correlation are: increased intra-abdominal
pressure, decreased function of the oesophagogastric
junction, increased prevalence of hiatal hernias, and
motility disorders of the upper gastrointestinal tract. Data
from a Mendelian randomisation study by Shuai Yuan and
Susanna C. Larsson (2022) confirm a possible causal link
between obesity and the development of GERD. A higher
genetically determined BMI (per 1 standard deviation)
was linked to an increased risk for GERD (OR 1.49; 95%
CI 1.40-1.60) [29]. The cause of this association could be
through a number of mechanisms such as: increased intra-
abdominal pressure, decreased oesophageal motility, lower
oesophageal sphincter dysfunction and development of
inflammatory changes in the mucosa. There are several
lifestyle factors that are important in the occurrence
of GERD symptoms. Factors that may be harmful are
smoking, lack of physical activity, irregular eating habits,
eating too many energy dense foods and sleep problems. At
the same time, recent research has shown that the impact of
individual foods on GERD is unique to the individual, and
dietary recommendations should not be made to exclude
specific foods, but rather to identify foods that trigger
symptoms.

The age has been shown as an important factor in
the clinical course of gastro-oesophageal reflux disease
(GERD) through the study of Shi et al. (2021) [30].
Ineffective oesophageal motility, reduced anti-reflux
function, increased acid exposure were more common in
older patients (age >60 years) than in younger patients.
Severe forms of reflux oesophagitis and dysfunction of
the oesophageal hiatus were more frequently detected in
elderly patients, which justifies the need for more careful
clinical monitoring of this patient group.

Recent epidemiological data indicate that many factors
contribute to the development of GERD, with obesity,
lifestyle, dietary factors and age-related changes being
the most important. Taking these factors into account is
a key component of prevention and the development of a
personalised management strategy for patients.

The prevailing view of the pathogenesis of gastro-
oesophageal reflux disease (GERD) considers it to be a
multifactorial disorder, with a breakdown in the function
of the oesophagogastric junction (EGJ), refluxate
characteristics, the mucosal barrier and sensory perception.
The current paradigm of GERD is different from the
old acid-based model, which sees GERD as a failure
of the oesophagus's defence mechanisms to cope with

aggressive reflux factors. The key mechanism underlying
the development of pathological gastro-oesophageal
reflux is the insufficiency of the EGJ’s anti-reflux barrier,
which comprises the lower oesophageal sphincter, the
diaphragmatic crura and the anatomical configuration of
the cardia. Disruption of these interactions, especially when
a hiatal hernia is present, is a factor in the frequency and
length of reflux episodes. An important role is played by
transient lower oesophageal sphincter relaxations (TLESR);
these are a physiological mechanism for belching, but they
can be a part of the reflux events in patients with a weak
EGJ [31, 32, 33].

The length of time that the oesophageal mucosa is
in contact with the refluxate is an important part of the
pathogenesis of gastro-oesophageal reflux disease, and
is heavily influenced by the efficiency of oesophageal
clearance. The impaired oesophageal clearance
mechanisms cause the mucosa to be exposed to refluxate
for a longer period of time, which can worsen damage to the
epithelial barrier. Volumetric clearance of the oesophagus
is accomplished mainly by the peristaltic contractions
(secondary peristalsis) stimulated by distension of the
oesophageal wall by refluxate. Impaired oesophageal
motility and decreased clearance are linked to the onset
of GERD and are responsible for increased contact time
between the acidic refluxate and the mucosa [34, 35].

Hydrochloric acid is one of the most important factors
that is aggressive to the pathogenesis of gastro-oesophageal
reflux disease. In parallel, Samuels T. and Johnston N.
(2020) showed that pepsin, a non-acidic component of
refluxate, may have a role to play [36]. Pepsin is one of the
most active components of refluxate, which is capable of
damaging the epithelium and triggering an inflammatory
response, and can have a pathological effect even at neutral
pH. But, the pathogenetic role of pepsin and its role in the
pathogenesis of different GERD phenotypes should be
further investigated.

Non-acid reflux, or pathological low-acid reflux, is
not always present when symptoms persist after proton
pump inhibitor (PPI) treatment in patients with gastro-
oesophageal reflux disease (GERD). In some patients,
symptoms may be related to reflux hypersensitivity, in
which the reflux is not associated with acid levels that are
above normal, but there is a strong temporal association
between reflux and the appearance of symptoms. Another
phenotype is functional heartburn, which is defined as no
pathological acid exposure, and is not associated with reflux
events. Therefore, if the response to PPIs is inadequate,
the mechanism responsible for the symptoms needs to be
clarified, using functional testing, such as pH-impedance
monitoring [37].

The modern concept of GERD involves one of its major
elements as a weakened resistance of the oesophageal
mucosa [38]. The increase in epithelial permeability,
widening intercellular spaces, changes in expression of
tight junction proteins and decrease in basal impedance may
indicate a disruption in the integrity of the epithelial barrier
[39]. In these circumstances the chemical components of
refluxate are more likely to gain access to subepithelial
structures and to sensory nerve endings, thereby potentially
contributing to peripheral sensitisation.

140

Hayxosuii éichux Yarceopoocvkoeo ynieepcumemy, cepis «Meouyunay, eunyck 2 (74), 2026 p.




ISSN 2415-8127

Damage to the epithelial barrier has been associated
with the development of oesophageal hypersensitivity,
and activation of neuroimmune and neuroinflammatory
signalling pathways is one of the potential mechanisms
that could link these two events together [40]. Pro-
inflammatory mediators, sensory receptors, neuropeptides
and immunocompetent cells of the mucosa may be
involved in this process. However, the severity of clinical
symptoms is not always related to the severity of the
endoscopic findings: severe clinical symptoms can occur
without erosions, and severe endoscopic changes can occur
with relatively mild symptoms [41, 42].

The pathogenesis of GERD is multifactorial and arises
from the interaction of mechanical insufficiency of the
oesophagogastric junction, characteristics of the refluxate,
impaired oesophageal clearance, reduced mucosal
resistance and neurosensory dysregulation. This integrative
model helps to explain the clinical heterogeneity of the
disease and the discrepancy between symptoms and
morphological changes, whilst also justifying a phenotype-
oriented and personalised approach to the diagnosis and
treatment of patients with GERD.

The current understanding of GERD combines
the traditional somatic model with a biopsychosocial
perspective, according to which the clinical severity
of symptoms depends not only on acid load but also on
psychological and neuroregulatory mechanisms of sensory
processing within the ‘brain-gut’axis. In a systematic review
and meta-analysis of nine observational studies involving
1,485,268 participants, He et al. (2022) investigated the
association between psychosocial disorders (anxiety,
depression and other psychological disorders) and GERD
[43]. The authors found that the presence of psychosocial
disorders was associated with an increased risk of GERD
(OR 2.23; 95% CI 1.42-3.51), whilst in patients with
GERD, the risk of psychosocial disorders was also higher
(OR 2.57; 95% CI 1.87-3.54). Subgroup analysis showed
that patients with non-erosive reflux disease (NERD) had a
stronger association with anxiety disorders compared with
patients with the erosive form (ERD), which may indicate
a greater role for disturbances in sensory regulation
and visceral hypersensitivity in NERD. The authors
concluded that there is a bidirectional relationship between
psychosocial factors and GERD, whereby psychological
disorders may influence the perception of symptoms via
the ‘brain-gut’ axis, whilst GERD symptoms themselves
may contribute to the development of psychological
distress. In a comprehensive review of current mechanisms
underlying GERD, Zheng J. and Tao L. emphasise the key
role of the microbiota-gut-brain axis and its involvement in
the bidirectional interaction between psychological stress,
immune activation, and motor and sensory dysregulation
[44]. The authors describe how psychological factors
and stress can influence oesophageal motor function and
lower oesophageal sphincter pressure, increasing sensory
sensitivity and sustaining inflammatory processes, which
directly determine the clinical severity of symptoms. This
study reinforces the argument regarding the neurosensory
and immune mechanisms underpinning GERD symptoms
and demonstrates that the biopsychosocial model is key to
understanding both NERD and ERD.

In an editorial discussing experimental evidence,
Cho YK (2017) analysed the role of acute stress and the
activation of stress-related neuroendocrine mechanisms
in the development of oesophageal hypersensitivity [45].
The authors reported that corticotropin-releasing hormone
(CRH), which plays an important role in the stress response
and is an activator of the hypothalamic-pituitary-adrenal
axis, has the ability to modulate oesophageal function.
Experimental research has demonstrated that CRH
administration to healthy volunteers resulted in heightened
sensitivity of the oesophagus to mechanical and electrical
stimuli, modifications of oesophageal contractile activity
and changes in the relaxation of the lower oesophageal
sphincter. The authors noted that stress-induced changes
in sensory processing may play a role in the development
of oesophageal hypersensitivity, even if the acid exposure
in normal was not high, in patients with PPI-refractory
symptoms, reflux hypersensitivity and functional heartburn.

Hypervigilance relates to oesophageal sensations and
is thought to be one of the factors leading to symptom
development among patients with a wide variety of GERD
manifestations, especially in GERD syndromes associated
with increased oesophageal sensitivity. Guadagnoli et al.
examined the prevalence of oesophageal hypervigilance
in reflux symptom patients and the relationship between
the prevalence and severity of the symptoms [46]. AET
and SI were compared with the level of acid exposure
hypervigilance assessed via the Esophageal Hypervigilance
and Anxiety Scale (EHAS) in a retrospective cohort study
of patients who had 96-hour pH monitoring (n = 123 for
AET and n = 116 for SI). The authors observed that severity
of acid exposure and/or symptom association with reflux
events did not affect the level of oesophageal hypervigilance.
Hypervigilance also independently predicted symptom
severity, even when controlling for symptom-specific
anxiety, suggesting that hypervigilance is a unique factor in
symptom perception in the oesophagus.

There are bidirectional associations between sleep
issues and GERD symptoms.Certain sleep issues can be
related to GERD symptoms and vice versa. Tan et al.
(2024), in a systematic review and meta-analysis of 22
observational studies, assessed the association between
GERD and sleep disturbances [47]. The authors found
that insomnia, sleep disturbances and insufficient sleep
duration were associated with an increased risk of
GERD (OR 2.02; 95% CI 1.64-2.49; OR 1.98; 95% CI
1.58-2.50; OR 2.66; 95% CI 2.02-3.15, respectively).
Concurrently, GERD, as an indication of a bidirectional
relationship, was found to have a positive relationship
with sleep quality disturbances. Kurin et al. (2021)
found that sleep disturbances are correlated with GERD,
with about half of patients with GERD claiming to
have symptoms of reflux during sleep, which could
lead to poor sleep quality and sleep fragmentation [48].
Meanwhile, sleep loss could worsen GERD symptoms
by altering sensory processing, oesophageal sensitivity
and possibly also oesophageal reflux parameters. The
authors highlight the bidirectional relationship between
these two and highlight the importance of considering
sleep disturbances in the complete management of
patients with GERD.
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Current knowledge of gastro-oesophageal reflux
disease (GERD) has emerged as an understanding that it
is not a single disease, but rather a spectrum of clinically
and pathophysiologically different phenotypes. This
has become possible in view of the increasing evidence
suggesting that patients with comparable symptoms
might have different mechanisms to explain their clinical
symptoms, objective evidence of reflux and the responses
to therapeutic interventions. Current consensus documents
recommend using a thorough examination of symptoms,
along with an evaluation of the long-term pH monitoring,
the pH-impedance testing, and other functional diagnostic
testresults to assess the mechanism that produces symptoms
in a particular patient, and for this reason GERD should be
diagnosed using a comprehensive approach [14, 49, 50].

One of the main phenotypes is erosive reflux disease
(ERD), which is characterised by the presence of
endoscopically confirmed damage to the oesophageal
mucosa associated with exposure to refluxate [17]. The
main pathophysiological mechanism in ERD is prolonged
contact of the mucosa with acidic and other aggressive
components of reflux, leading to disruption of the
epithelial barrier, the development of an inflammatory
response and the formation of erosive lesions. Objective
reflux-like findings are more common in these patients
and the response to acid-suppression medications is more
predictable. Concurrently, in patients with ERD, the extent
of endoscopy changes does not always reflect the degree of
clinical symptoms, thus supporting the importance of other
neurosensory mechanisms in the clinical picture.

NERD is one of the most common phenotypes of
GERD and is characterised by the presence of typical
reflux symptoms in the absence of visible erosive changes
to the oesophageal mucosa on endoscopic examination.
The pathogenesis of NERD is more variable than ERD and
can include pathological acid or non-acid reflux, increased
mucosal permeability, local inflammatory changes and
impaired sensory regulation. In patients with NERD,
inadequate response to PPI drugs is more common, and is
associated not only with the presence of persistent reflux,
but also with the potential for visceral hypersensitivity
mechanisms.

The patient's symptoms are definitely associated
with reflux and acid exposure is within normal ranges,
even though there is reflux hypersensitivity (a distinct
pathophysiological phenotype) [38]. The mechanisms that

are commonly involved when this occurs are increased
sensitivity of the oesophageal receptors, peripheral and
central sensitisation, and the processing of the signals
of the viscera in the central nervous system. As for the
perception of reflux, current understanding considers
reflux hypersensitivity as a condition bordering GERD and
functional oesophageal disorders, clinical manifestations of
which are not only due to reflux, but also to the perception
of it.

Functional heartburn is defined as a functional
oesophageal disorder, and is defined by symptoms of
heartburn in the absence of pathological reflux, no
relationship between reflux episodes and symptoms, and no
structural changes of the oesophagus [51]. These patients
have two main mechanisms: the first is related to sensory
processing and the second is an over-sensitisation and
dysregulation of the ‘brain-gut' interaction.

Functional heartburn is often associated with other
‘gut-brain’ interaction disorders and psycho-emotional
disturbances, which necessitates a comprehensive approach
to treatment.

The classification of gastro-oesophageal reflux disease
into ERD, NERD, reflux hypersensitivity and functional
heartburn reflects the current shift from a simplified
acid-dependent model to the concept of a heterogeneous
disease with different mechanisms underlying symptom
development. A phenotype-oriented approach allows the
integration of endoscopic findings, functional diagnostic
results and the assessment of neurosensory factors, thereby
laying the foundation for personalised medicine in GERD.

Conclusions. GERD is a heterogeneous, multifactorial
condition, the pathogenesis of which involves abnormalities
in the anti-reflux barrier, oesophageal motility, mucosal
resistance, the properties of the refluxate, and sensory signal
processing. The current concept of GERD goes beyond
the acid-dependent model and takes into account the role
of visceral hypersensitivity, ‘brain-gut’ axis dysfunction,
psychosocial factors and modified risk factors. The
clinical heterogeneity of the condition, characterised by
erosive and non-erosive forms, reflux hypersensitivity and
functional heartburn, necessitates a differentiated approach
to diagnosis and treatment. A personalised management
strategy for patients with GERD, based on a comprehensive
assessment of clinical, endoscopic and functional data,
enables the optimisation of treatment and an improvement
in patients’ quality of life.
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