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Abstract. Laryngopharyngeal reflux (LPR) is a condition that affects up to 10% of the general population. It contributes to
breathing, hearing, voicing, and swallowing problems. By incorporating knowledge of this phenomenon into their practice,
clinicians may better address these concerns. This Spotlight on Nature, Assessment, and Management of Laryngopharyngeal
Reflux equips clinicians with a current understanding of how and why LPR occurs, and what to do about it. Practical
recommendations are provided to support immediate implementation of knowledge, and to improve patient care.
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1. Introduction

Laryngopharyngeal reflux (LPR) is an inflam-
matory condition caused by the backflow of
gastroduodenal reflux into the upper aerodigestive
tract (Lechien, Akst, et al., 2019). When refluxate
contacts aerodigestive tissues, it may cause or con-
tribute to cough, dysphagia, dysphonia, excess throat
mucous, globus sensation, heartburn, post-nasal drip,
and throat clearing (Johnston et al., 2013; Krause et
al., 2022; Lechien, 2023; Yeakel et al., 2023). LPR is
typically encountered by ear-nose-throat (ENT) clin-
ics, general practitioners, respiratory specialists, and
speech and language therapists. This Spotlight on pro-
vides an evidence-based update on current knowledge
about nature, assessment, and management of this
condition. It aims to provide clinicians with contem-
porary knowledge, so that patients can receive the
best available care.
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2. Nature

2.1. Prevalence and risk factors

Research into LPR has expanded considerably
in the last decade. Given changing definitions and
understanding of this condition, its precise incidence
and prevalence are unknown. An estimated 1–10%
of the general population have LPR symptoms, while
symptoms are present in up to 30% of patients
attending ENT (Lechien, 2023). Risk factors include
alcohol consumption, hiatal hernia, high body mass
index (BMI), and tobacco use (Saruç et al., 2012;
Spantideas et al., 2015). Identification of risk fac-
tors is problematic, because some risk factors may
themselves generate LPR-like symptoms, e.g. laryn-
gopharyngeal irritation caused by smoking (Lechien,
Akst, et al., 2019).

2.2. Components and mechanisms

The digestive functions of the stomach were
explained by O’Connor & O’Moráin (2014). Stom-
ach acid is at pH 1.5–3.5, where it has a role in both
controlling pathogens and softening foods to make
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them ready for further digestion. Pepsinogen is a
pro-enzyme secreted by the gastric mucosa, which
converts into pepsin upon exposure to acid. Pepsin’s
primary role is to break proteins into polypeptides.
The stomach is protected by an alkaline-producing
mucosal layer, which prevents auto-digestion of the
organ.

The pharynx is pH neutral (7.0) and is easily dam-
aged by exposure to gastric contents (Campagnolo
et al., 2014). While stomach acid may directly dam-
age the airway epithelium (Liu et al., 2020), pepsin
has been demonstrated to have a significant role in
reflux-related hypopharyngeal trauma. Pepsin is most
strongly activated at pH 1.5–2.5, deactivates (but
remains stable for up to 24 hours) at 6.5–7.0, and is
not irreversibly inactivated until pH 8.0 (Johnston et
al., 2007). When in the hypopharynx, pepsin binds to
cells, continues to digest proteins, damages cell cohe-
sion, and causes mitochondrial damage (Johnston et
al., 2010). During repeated exposure, pepsin plays
a role in the development of laryngeal malignancy
(Parsel et al., 2019).

2.3. Reflux subtypes

Subtypes of LPR were summarised by Liu et al.
(2020), who discriminate it from gastroesophageal
reflux disease (GORD/GERD). GORD tends to fea-
ture liquid acid reflux, while LPR refluxate is often
gaseous, and may be acid, non-acid, or mixed, tending
towards the latter two. Since LPR may be low- or non-
acid, it does not always cause heartburn, and may be
considered a ‘silent reflux’ (McGlashan et al., 2009;
Vaezi et al., 2018). In LPR, abnormal findings are
not necessarily present using oesophagogastroduo-
denoscopy (OGD) or standard pH-monitoring tests
(Reichel & Issing, 2007; Vaezi et al., 2018) because of
low-acid content. GORD events often occur at night
in a recumbent position, while LPR is more usual dur-
ing the day in an upright position. LPR events occur
approximately 4 times per day, most commonly 2
hours after meals (Kang et al., 2023). LPR and GORD
are not necessarily discrete conditions, with some
authors postulating that LPR is an extra-oesophageal
variant of GORD (Lien et al., 2023).

2.4. Consequences and associated conditions

Laryngopharyngeal consequences of LPR include
dysphagia, dysphonia, excess throat mucous, globus
sensation, odynophagia, throat clearing, and throat
pain (Lechien, 2023). LPR is implicated as a cause

of chronic cough (Yeakel et al., 2023) and inducible
laryngeal obstruction/paradoxical vocal fold move-
ment (Franca, 2014; Shay et al., 2020).

Since LPR travels above the oesophagus and can
be gaseous, it affects other upper aerodigestive struc-
tures. A systematic review identified that LPR may
contribute to dental erosion and caries, though the
findings were reportedly not fully reliable (Lechien,
Chiesa-Estomba, et al., 2020). Burning Mouth Syn-
drome (BMS) is a condition characterised by ongoing
or recurrent burning sensation in the mouth with
no known cause. A study of individuals with BMS
identified that 94% of them had LPR, and that their
BMS significantly improved following LPR treat-
ment (Lechien, Hans, et al., 2021).

Zhen et al. (2022) describe otitis media with effu-
sion (OME) as fluid in the middle ear. Symptoms
include earache, ear fullness, hearing loss, and tin-
nitus. These authors examined adults with OME
using the Reflux Symptom Index (RSI; Belafsky
et al., 2002) and tubomanometry (TMM). TMM
semi-objectively measures eustachian tube patency
by inducing nasopharyngeal pressure changes, then
records corresponding pressure changes in the exter-
nal ear. The authors identified that higher RSI
scores were significantly associated with worse TMM
scores. They hypothesised that LPR causes fluid
and microenvironment changes, adversely affecting
eustachian tube function.

Whether LPR is associated with rhinosinusitis
is unclear. Many studies examining the relation-
ship between these conditions fail to adequately
discriminate between LPR and GORD (Lechien et
al., 2023). One study demonstrated a positive rela-
tionship between allergic rhinitis and LPR presence
(Alharethy et al., 2018), while another identified that
GORD is significantly associated with the presence
of post-nasal drip (Morimoto et al., 2021).

Liu et al. (2023) noted that the effects of LPR on
quality of life are complicated by poor discrimination
between LPR and GORD. They reported that while
GORD adversely affects quality of life, researchers
have not yet adequately measured the impact of LPR
on individuals’ lives.

3. Assessment

Various means for evaluating the presence of LPR
have been proposed based on different characteristics
and manifestations of the condition. While instru-
mental measurement may be required to examine
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internal structures, oral cavity inspection can also
contribute to LPR diagnosis. Those with this condi-
tion may have coated tongue, as well as erythema of
the anterior faucial pillars, oropharyngeal wall, and
uvula (Lechien, Bobin, Muls, et al., 2021).

3.1. Instrumental

Historically, 24-hour pH monitoring was used to
diagnose LPR. This is suboptimal, since LPR may
be low- or non-acid, leading to false positive rates of
20–50% (Fuchs et al., 2018; Lechien, Mouawad, et
al., 2021). Additionally, pH monitoring measures the
oesophagus, while LPR affects the laryngopharynx.
Hypopharyngeal-esophageal multichannel intralu-
minal impedance with dual pH (HEMII-pH) has
therefore replaced traditional pH monitoring as a
modern standard for LPR diagnosis (Borges et al.,
2019).

This technique utilises impedance sensors within
the hypopharynx and the oesophagus. Sensors gener-
ate an electric current between pairs of electrodes.
Swallowed or refluxed materials change electrode
conductivity, with higher acid concentrations leading
to greater conductivity. The device is therefore capa-
ble of detecting non-, low-, or high-acid reflux events.
Two pH monitors positioned at the upper and lower
oesophagus provide absolute pH values. A limitation
of HEMII-pH (and other pH-monitoring techniques)
is that they do not detect pepsin presence or concen-
tration.

Restech (Respiratory Technology Corporation,
Houston, USA) is a pH-monitoring probe that is
passed transnasally and fixed in place once it reaches
1 cm below the uvula. The probe connects to an ambu-
latory monitoring device. A study comparing this
technique to HEMII-pH in patients with LPR found
that they agreed significantly on the total number of
postprandial reflux events and events with pH <5
(Vance et al., 2021). Restech detected more events
at pH 5–7, while HEMII-pH detected more events
at pH <4. Restech also detected a higher number
of reflux events than HEMII-pH. The authors noted
that differences between devices could be due to the
instruments measing pH at different anatomical loca-
tions, as well as the fact that Restech may detect
pH changes that are not due to reflux (e.g. inhaled
acids). In sites that utilise traditional pH-monitoring,
Restech has been recommended as an adjunctive
diagnostic tool to inform clinical decision-making
(Fuchs et al., 2018).

Endoscopically, the appearance of the laryn-
gopharynx may be affected by LPR, depending on the
reflux subtype and frequency of episodes. Two stud-
ies identified abnormal laryngopharyngeal features
in individuals diagnosed with LPR by HEMII-pH
(Lechien, Bobin, Muls, et al., 2021; Lee et al.,
2018). Features included: epiglottic erythema (and/or
oedema), granuloma/granulations, hypopharyngeal
wall erythema, laryngopharyngeal sticky mucous,
posterior commissure erythema and hypertrophy,
subglottic oedema, ventricular erythema (and/or
oedema).

Peptest (RD Biomed Limited, Hull, UK) was
developed as a means of testing for pepsin presence
within saliva to diagnose LPR. It has the advantage of
being non-invasive and portable. A systematic review
(Guo et al., 2021) of studies investigating its diag-
nostic properties found a pooled sensitivity of 65%
(95% CI 49%–73%) and specificity of 74% (95%
CI 50%–90%). The review included any studies of
people with LPR or GORD, limiting its applicabil-
ity to LPR alone. The authors also noted that not
all included studies used HEMII-pH as a reference
standard.

Digital reflux scintigraphy permits direct visual-
isation of reflux (Falk et al., 2015). (Park et al.,
2021) studied this technique in LPR patients, who
fasted for 12 hours, then ingested radio-labelled
technetium-99 m (Tc-99 m) phytate. Participants
were imaged in standing and supine position over
several hours. Imaging identified the presence of Tc-
99 m phytate in the sinuses, laryngopharynx, and
lungs. While the scintigraphy’s strength lies in its
ability to detect regions affected by reflux, it does not
detect pepsin or acid concentrations, and is a lengthy
procedure.

3.2. Patient-reported outcome measures
(PROMs)

Given the burden and potential invasiveness of
instrumental LPR evaluation, several PROMs were
developed to identify LPR presence, measure impact
on daily living, and capture response to treatment.
One of the most commonly reported tools is the
Reflux Symptom Index (Belafsky et al., 2002). This
9-item questionnaire asks participants to rate their
experience of LPR-induced symptoms. According to
the authors, RSI scores >13 indicate potential LPR.
While this tool is widely used in both clinical and
research settings, it is significantly limited by its val-
idation using a small sample size, use of oesophageal
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pH-monitoring as a reference standard and overlap
with symptoms caused by other conditions.

Given advances in LPR knowledge, the Reflux
Symptom Score (RSS; Lechien, Bobin, et al., 2020)
was developed using a robust sample size and
HEMII-pH as a reference standard. This question-
naire rates frequency and severity of 22 different
LPR-associated symptoms, with scores >13 suggest-
ing LPR (sensitivity 94.5%, specificity 81%). The
tool also allows participants to report symptoms not
captured by the tool and includes a quality-of-life
outcome measure. The tool’s authors reported strong
reliability, validity, and responsiveness to change
over time. The Reflux Symptom Score-12 (Lechien,
Bobin, Rodriguez, et al., 2021) was reduced to twelve
items, while maintaining strong diagnostic accuracy
(sensitivity 94.5%, specificity 86.2%). RSS and RSS-
12 were originally developed in French, and while
they have been translated into English, no validation
has yet occurred in this language.

4. Management

4.1. Pharmaceutical

Proton pump inhibitor (PPI) medications are com-
monly used for reflux because they supress gastric
acid secretion (Tanus-Santos & Pinheiro, 2019). In
patients with symptoms of LPR, they offer no benefit
(O’Hara et al., 2021), or only mild benefit (Lechien,
Saussez, et al., 2019). PPIs can cause side-effects
including increased risk of dementia, kidney diseases,
micronutrient malabsorption, and susceptibility to
bacterial infection (Tanus-Santos & Pinheiro, 2019).

Liquid alginate suspensions have proven effec-
tive for LPR management (Pizzorni et al., 2022).
A landmark study using Gaviscon Advance (Reckitt
Benckiser, Slough, UK) examined the benefits of this
medication over a six-month period (McGlashan et
al., 2009). Gaviscon Advance inhibits pepsin activity
and interacts with gastric contents to form a bar-
rier that prevents reflux episodes. It is available over
the counter in many jurisdictions. Participants took
10 mls of Gaviscon Advance four times per day; once
after each main meal and once again before bed.
There were significant improvements in reflux symp-
tom scores and clinical findings after one, three, and
six months. A limitation of existing research using
alginates is that the minimum period for administra-
tion of this medication to identify change has not been
firmly established. (McGlashan et al., 2009) iden-

tified improvements after one month, but clinicians
should monitor patients on a weekly basis, since relief
from LPR may happen sooner.

4.2. Diet and lifestyle

Certain foods and drinks have been identified as
refluxogenic. Lechien, Saussez, et al. (2020) identi-
fied a list of foods and beverages for those with LPR
to favour and avoid. Refluxogenic ratings were based
on a literature review and expert consensus, which
identified that high alcohol percentage, high caffeine
levels, carbonation, high fat, low pH levels, and high
spice concentration all contribute to reflux (Lechien et
al., 2019). While mental health difficulties and stress
are known to exacerbate GORD (He et al., 2022), no
studies have yet identified the extent to which these
contribute to LPR. A recent study identified that anx-
iety is a risk factor for LPR, but this research utilised
RSI to diagnose LPR, potentially affecting its validity
(Gui et al., 2023).

4.3. Surgical

When pharmaceutical, dietary and lifestyle man-
agement fail, specialists may recommend surgical
intervention. Nissen fundoplication involves wrap-
ping the upper stomach around the lower oesophagus
to limit gastric reflux and was found to be effective at
reducing both LPR and GORD (Morice et al., 2022;
Trad et al., 2012). Magnetic sphincter augmentation
(MSA) has been proposed as an alternative to fun-
doplication. Magnetic beads are installed into the
lower oesophagus and improve lower oesophageal
sphincter resting pressure and closure length (Dunn
et al., 2020). MSA shows comparable improvements
to fundoplication, with improved ability to main-
tain belching and vomiting versus fundoplication
(Schoppmann, 2023).

5. Care recommendations

The following recommendations are based on
literature review, author’s experience, and reflect
published guidelines (Kamal et al., 2023; Lechien,
Saussez, et al., 2020).

5.1. Evaluation

Figure 1 summarises the evaluation process. Clin-
icians should keep an open mind about the potential
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Fig. 1. Evaluation of LPR.

presence of LPR during case history, paying par-
ticular attention to risk factors. While doing so,
they should also consider co-existing or alternative
explanations for reflux-like signs and symptoms. For
example, rhinosinusitis could be caused by allergy,
chronic cough by asthma. If LPR is suspected, RSS
(Lechien, Bobin, et al., 2020) or RSS-12 (Lechien,
Bobin, Rodriguez, et al., 2021) can be administered.
Most clinics will not have HEMII-pH, but oral cav-
ity examination can be conducted, and laryngeal
endoscopy may be available. Evaluation tools may
also serve as outcome measures to determine inter-
vention effectiveness.

5.2. Management

Figure 2 presents an overview of suggested
management. If LPR is identified, but co-existing
conditions might exist, additional investigation and
management by other specialists may supplement
care. This does not necessarily mean that LPR should
remain untreated, so clinical judgement should be
exercised. A period of ‘diagnostic therapy’ is useful
to ensure that symptoms are reflux related. Gaviscon
Advance for up to one month ought to provide relief
from LPR symptoms, but clinicians should observe

warnings labels and exercise caution if patients have
existing heart, kidney, or liver disease. PPI medica-
tion may also be prescribed but should be carefully
considered given its negligible benefits to those who
have non- or low-acid LPR.

If no relief is obtained, specialist referral may iden-
tify conditions like gastric infection, hiatal hernia,
or oesophageal dysmotility for medical or surgical
follow-up. If Gaviscon Advance is successful, this
can be stopped. Patients then consume a low refluxo-
genic diet for at least one week. A list of refluxogenic
foods and beverages is provided by Lechien, Saussez,
et al. (2020). Clinicians should support clients to
simultaneously manage risk factors (e.g. smoking
cessation, weight loss) and stress. If reflux symp-
toms return, this may indicate a medical cause and
specialist investigations may once again be helpful.

Higher refluxogenic items can be reintroduced
one-by-one. Individuals should consume large
amounts of the food or beverage for two or three
days to identify whether it is problematic for them,
and document this in a food diary. If the item is prob-
lematic, it should be eliminated again until the trial
period is over. Ultimately, the food diary will allow
individuals with LPR to make informed choices about
what they can and cannot consume. For those who
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Fig. 2. Management of LPR.

obtain only partial relief through diet and lifestyle
management, a reduced dose of alginate could be
considered in the long-term. Finally, if LPR symp-
toms are adequately managed, medical practitioners
could consider de-prescribing PPIs.

6. Knowledge limitations and future
directions

While LPR management has improved, knowledge
gaps limit contemporary management. Crucially,
many studies fail to discriminate LPR from GORD,
and fail to use modern standards for LPR diagno-
sis, which can lead to conflicting evidence. While
HEMII-pH is now used as a reference standard, it
is not an agreed gold standard, and fails to provide
information captured by other techniques like pepsin
measurement and scintigraphy.

The impact of LPR on pulmonary function has
been under-reported, and its role in chronic cough
has largely been addressed from a laryngeal perspec-
tive. While some literature has examined how LPR

contributes to oesophageal dysphagia, the orophar-
ynx is also affected by reflux, yet dysphagia in this
region has not been adequately characterised. Lack of
information about impact on quality-of-life suggests
that current literature has a medical focus but fails to
capture lived experiences.

In terms of pharmaceutical management, it would
be helpful to know ideal alginate dosage and length
of treatment required to obtain positive outcomes.
Pharmaceutical, dietary, and lifestyle management
recommendations have not yet been conclusively
tested, so it remains difficult to know when surgical
management (as a last resort) should be advised.

7. Conclusions

LPR is a condition that is commonly encountered
by those working in communication and swallowing.
This article provides a current and evidence-based
overview of mechanisms of action, assessment and
management. Clinicians should consider incorporat-
ing these into their practice to optimise patient care.
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Future research should focus on creation of a gold
standard for LPR diagnosis, and should identify best
management techniques and pathways of care.
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