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Abstract

Laryngopharyngeal reflux (LPR) is a syndrome caused by reflux of gastric contents into the
pharynx or larynx which leads to symptoms of throat clearing, hoarseness, pain, globus sensation,
cough, excess mucus production in the throat, and dysphonia. LPR is a challenging condition

as there is currently no gold standard for diagnosis or treatment and thus presents a burden to

the healthcare system. Strategies for treatment of LPR are numerous. Medical therapies include
proton pump inhibitors, which are first line, H2 receptor antagonists, alginates, and baclofen.
Other non-invasive treatment options include lifestyle therapy and the external upper esophageal
sphincter compression device. Endoscopic and surgical options include anti-reflux surgery,
magnetic sphincter augmentation, and transoral incisionless fundoplication. Functional laryngeal
disorders and laryngeal hypersensitivity can present as LPR symptoms with or without GERD.
Though there are minimal studies in this area, neuromodulators and behavioral interventions

are potential treatment options. Given the complexity of these patients and numerous available
treatment options, we propose a treatment algorithm to help clinicians diagnose and triage patients
into an appropriate therapy.
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Introduction

Laryngopharyngeal reflux (LPR) is a syndrome where reflux of gastric contents causes
laryngeal symptoms including throat clearing, hoarseness, pain, globus sensation, cough,
excess mucus in the throat, and dysphonia.1=3 The incidence and prevalence of LPR are
challenging to ascertain due to the lack of a gold standard diagnostic test; however, in

a study of patients presenting with laryngeal and voice disorders, 50% were diagnosed
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with LPR based on 24-hour double-probe pH monitoring.# Further, gastroesophageal

reflux disease (GERD) is the most common gastrointestinal disease in North America

with the last consensus from 2004-2011 indicating that symptoms of GERD affected
between 18.1%-27.8% of individuals in the US and between 2.5%-33.1% of individuals
worldwide.® LPR presents both a diagnostic and treatment dilemma, as current diagnostic
testing typically lacks in either sensitivity or specificity and our knowledge about the best
treatment option remains unclear. Ambiguity exists in symptoms as well; extra-esophageal
manifestation can occur independently from common GERD symptoms.8 Consequently,
patients end up seeing on average 10 specialists and undergoing 6 tests in the initial year of
evaluation, often without diagnostic clarity or improvement. 7~10 Current clinical approaches

are estimated to cost $5,438/patient, equating to over $50 billion in annual health care costs.
7

There are several theories as to the pathophysiology behind LPR and why some

individuals may be responsive to PPIs. The reflux theory explains that LPR develops from
microaspiration of acid, bile acids, and pepsin that can directly injure the larynx and cause
symptoms.8:11.12 This has been supported by the finding of elevated salivary pepsin and bile
acid levels in patients with LPR, diagnosed via high-resolution manometry and combined
multichannel intraluminal impedance and 24h pH monitoring.13 It has been postulated that
even minor pepsin reflux reaching the larynx can be damaging, as the microenvironment

at the level of the larynx is less protective against insults’* and this may explain why

some patients do not respond to PPIs alone.1® Alternatively the reflex theory postulates that
reflux of acidic gastric contents in the distal esophagus stimulates vagally induced laryngeal
symptoms.16

Heterogeneous clinical presentations and pathophysiologic mechanisms driving laryngeal
symptoms leads to differences observed in both incidence of and treatment outcomes for
LPR. In this review we aim to outline current LPR treatment in an algorithmic approach
and attempt to identify how clinicians can identify patients that may be more responsive to
certain therapies.

Diagnosis of LPR

Unfortunately there is no diagnostic gold standard when assessing LPR.1! Therefore,
optimal evaluation likely involves consultation with both an otolaryngologist and
gastroenterologist in addition to certain targeted tests. Flexible laryngoscopy is an important
initial test to exclude other laryngeal pathology.1! In addition, careful examination for
rhinorrhea, nasal purulence or prominent lymphoid tissue at the posterior pharyngeal
wall should be done to exclude other diagnoses such as allergic rhinitis or sinusitis.
Ambulatory reflux monitoring plays an important diagnostic role to measure esophageal
reflux burden.” Recent guidelines recommend ambulatory reflux monitoring off acid
suppression in the evaluation of LPR symptoms and recommend testing patients prior
to starting empiric pharmacotherapy in patients with LPR symptoms in the absence of
heartburn or regurgitation.1” This is guided by the fact that up to 50-60% of patients
with isolated laryngeal symptoms will not have gastroesophageal reflux pathology and
will not respond to anti-reflux therapies.1117 On the other hand, a small proportion
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of patients with isolated laryngeal symptoms may have true LPR, commonly referred

to as “silent reflux”.11:17 At present, data supports that the best outcomes are seen in
patients with elevated esophageal acid burden, disrupted anti-reflux barrier, and concomitant
presence of esophageal reflux symptoms.17:18 However, even in patients with pathologic
reflux, laryngeal symptoms may not resolve with typical anti-reflux therapies.l” Ultimately,
diagnosis of LPR remains a challenge and is an area that requires further investigation.

Dietary and Lifestyle Therapy

A plant based diet is hypothesized as enhancing laryngopharyngeal mucosal recovery due
to altered microbiota of the hypopharyngeal-esophageal reflux events as measured on the
hypopharyngeal-esophageal multichannel intraluminal impedance-pH monitoring.19 In a
retrospective chart review of 85 patients with LPR treated with PPI and standard reflux
precautions (avoidance of coffee, tea, chocolate, soda, greasy, fried, fatty, and spicy foods,
and alcohol) and 99 patients with LPR treated with alkaline water and a 90% plant based
Mediterranean diet and standard reflux precautions, researchers found that there was no
difference in the proportion reaching a 6-point reduction in their RSI; however, when
comparing the mean percent reduction in the RSI, the data significantly favored the plant-
based diet approach.20

In another retrospective chart review of 65 patients with LPR, all patients were treated

with pantoprazole 20mg twice daily and all were counseled on lifestyle changes as well

as an alkaline, protein, low fat, low-acid diet.?! Patients were divided into 2 groups

based on adherence to dietary and lifestyle recommendations and the researchers found

that RSI and RFS significantly improved in both groups; however, the improvement in

RSI was significantly higher in the patients who adhered to the dietary and lifestyle
recommendations when compared to those who did not.2> With regards to the recommended
lifestyle habits, these included stress control, tobacco cessation, small meals, hot lunch
instead of a hot dinner, eating slowly, avoiding talking while eating, avoiding tight

clothing, and avoiding certain drugs (non-steroidal anti-inflammatory drugs, corticosteroids,
aspirin, theophylline, progesterone, iron supplementation, calcium channel blockers,
nitroderivatives, and anticholinergic medications).2! The dietary changes were focused

on avoiding fatty animal products (including meats/chicken/fish and dairy), fried foods,
refined carbohydrates, nuts, spicy foods, shallots, onion, garlic, tomato, aspartame, rhubarb,
blueberries, refined sugar, alcohol, coffee, tea, and citrus juices.2! Further supporting this
diet is the knowledge that patients who consume high-fat, low-protein, high-sugar, and
high-acid foods tend to have higher numbers of proximal reflux episodes with multichannel
intraluminal impedance-pH monitoring.22

In a small study of 12 male and 8 female patients with PPI resistant LPR, it was found that
on a strict, low-acid diet (all foods pH=5), there was a statistically significant improvement
in both the mean pre-diet versus post-diet RSI and RFS scores.23 Along this same line,
another group of researchers conducted a retrospective study of patients completing an LPR
induction program versus patients prescribed only anti-reflux medications and behavioral
modifications.24 The LPR induction program included a 2-week induction diet (low fat
foods, all with a pH=5) followed by a similar but less strict diet, high dose anti-reflux
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medication, at least 16 oz alkaline water, and behavioral modifications (weight loss,
smoking cessation, alcohol avoidance, minimizing tight clothing, avoiding eating 3 hours
before lying down, taking PP1 30-60 minutes before meals).24 The control group had a

high dose PPI (with or without H2 blocker) and behavioral modifications.2* Researchers
found that patients undergoing the induction program (average of 32-day first follow-up) had
significant improvements in their RSI scores whereas those in the control group (average of
62-day first follow-up) did not.24

With regards to obesity, in a retrospective review of 285 patients with clinical LPR
(determined by history, RFS, and RSI) who underwent pH-probe studies and found that
abnormal esophageal reflux events correlated significantly with increasing BMI, whereas
abnormal pharyngeal reflux events did not correlate with increasing BMI.2°

Overall, certain reflux-centric lifestyle adjustments (Table 1) as well as favoring lower fat,
lower acid, plant-based foods seems reasonable to propose to patients hoping to reduce their
symptomatic burden from LPR. In general it seems worthwhile to combine both medical
treatment and lifestyle/dietary changes to maximize symptomatic improvement.

Pharmacotherapy

Proton Pump Inhibitors

Historically, management of patients with suspected LPR typically began with an empiric 8
to 12 week double-dose proton pump inhibitor (PPI) trial.® Current guidelines recommend
high dose PPI therapy given its high probability (91 to 99%) of restricting physiologic
esophageal acid exposure.11:26 |n a recent double-blind, placebo controlled trial in patients
with persistent throat symptoms, researchers investigated the effectiveness of Lansoprazole
30mg BID for 16 weeks versus placebo and found that in 220 individuals who completed
the study, mean RSI scores were not significantly different between groups, and these results
held after 12 months of treatment.2’ Similarly in the TOPPITS randomized controlled
clinical trial, patients with persistent throat symptoms were also randomized to the
aforementioned groups and researchers found that in 267 patients completing the primary
outcomes, there was no significant difference between RSI scores at 16 weeks or 12 months
of follow-up.28 Notably neither of these studies evaluated patients for objective findings of
GERD. Several reviews and meta-analyses assessing the efficacy of PPIs in patients with
suspected LPR have reported mixed results.2%-33 In fact, in a recent systematic review,
researchers evaluated published systematic reviews and meta-analyses that evaluated PPIs
in patients with persistent throat symptoms and found 10 systematic reviews that were

all at high risk of bias, except for one.3* The inconsistency in symptomatic response in
these studies likely reflects the variability in study design with respect to dosing, frequency,
and PPI choices, as well as the mixed response patients have to PPIs depending on their
underlying disease pathology, which further complicates the ability to apply these results to
patients.

There are two overarching explanations for the suboptimal response to PPI therapy in
patients with suspected LPR. First, extra-esophageal symptoms are nonspecific for LPR and
most studies examining LPR likely include a diluted and heterogeneous patient population,
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some of whom may not actually have LPR and instead have a range of other diagnoses
including laryngeal hypersensitivity or functional laryngeal disorders. Consequently, recent
studies have attempted to delineate which patients are more likely to respond to PPIs.

A recent multicenter study of 302 adults with chronic laryngeal symptoms identified
distinct phenotypes of patients, which included LPR/GERD with a hiatal hernia, LPR

with mild GERD, no LPR or GERD, reflex cough, and mixed/possible obstructive EGJ.3
Individuals with LPR/GERD with hiatal hernia would likely be most responsive to PPI
followed by LPR and LPR with mild GERD and reflux cough, thus separating patients into
distinct phenotypic categories may help to inform which treatments are effective for which
patients.3® Second, it is possible that esophago-pharyngeal refluxate is not entirely acidic,
and prior studies demonstrate that acid reducing agents are likely ineffective in patients
with nonacid reflux events.12:36:37 For these reasons, current societal guidelines recommend
ambulatory reflux monitoring in patients with isolated extra-esophageal symptoms as
opposed to empiric trials of PPI therapy in order to facilitate early identification of LPR
and improve efficacy of PPI therapy (Table 1).

H2 Receptor Antagonists

Alginates

H2 Receptor Antagonists are another class of drug that has been studied in LPR, but as

is the case with GERD, is considered more of a second line therapy due to their short
duration of action and lower potency of acid suppression compared to PP1.1 In one study of
patients presenting with symptoms of chronic laryngitis, researchers treated patients with an
escalating regimen of lifestyle changes, Famotidine 20mg nightly, followed by Omeprazole
20mg nightly.38 They found that symptoms resolved in 51% (93/182) on standard antireflux
precautions, 54% (48/89) of those who failed standard reflux precautions responded to
Famotidine 20mg nightly, and in the remaining 41 participants 34 (83%) had improvement
in their symptoms with Omeprazole 20mg nightly.38 H2 Receptor Antagonists may be an
option in patients for breakthrough symptoms on a PPI, but are unlikely to be effective in
individuals with frequent symptoms given the aforementioned shortcomings.

Alginates are an oral pharmacologic therapy that creates a barrier at the esophago-gastric
junction and a mechanical raft above the gastric contents to prevent gastro-esophageal

reflux events, whether acidic or nonacidic. In addition, Alginates inhibit pepsin and bile
salts. Alginates are often used as an adjunct to PPI therapy in patients with GERD

that have not symptomatically improved with acid suppresion.1! Placebo controlled trials
demonstrate significant symptom improvement with alginates in patients with typical GERD
symptoms,39:40

Alginates also improve symptoms in LPR patients. In one randomized controlled trial of
patients with Reflex Symptom Index (RSI) scores of >10 and Reflux Finding Scores (RFS)
scores of >5, the group that received Gaviscon Advanced had greater symptom improvement
at 2, 4, and 6 months post-treatment as well as laryngoscopic improvement per the RFS

at 6 months compared to the group that received no treatment.#! Limitations of this study
include lack of a placebo and lack of PPI trial prior to treatment. On the other hand, a
double-blind placebo-controlled study in patients with RSI>10 and RFS >5 comparing 8
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weeks of Alginos Oral Suspension with a placebo, identified significant reduction of the
total RSI, RFS, and total number of reflux events on multichannel intraluminal impedance
pH monitoring in both arms, suggesting that liquid alginate is not superior to placebo.42 One
of the notable components of this study was that all patients were counseled on lifestyle
modification, which could have contributed to the similar findings in both groups. In a
prospective study of patients with LPR and RSI >10, researchers found that Gaviscon
Advance alone is effective in treating LPR and co-prescription with a high dose PPI did not
offer an additional symptom improvement.43 Of note is that patients were not randomized
and if patients were on a PPI prior to the trial initiation, this was optimized to high-dose
twice daily dosing. Despite the mixed data, alginates are well tolerated and postulated to
have a role in LPR, particularly in patients with nonacid or mixed reflux whose symptoms
do not improve with an initial PPI trial.1 When used for LPR, the typical dose is Gaviscon
Advanced with recommended doses ranging from 10 to 20mL after meals and/or at bedtime
(Table 1). 414342

Baclofen is a gamma-aminobutyric acid receptor type-B agonist that inhibits transient lower
esophageal sphincter relaxations and potentially prevents reflux events, both acidic and
non-acidic.** Most extensively studied in GERD, a meta-analysis of 9 RCTs identified a
significant reduction in the incidence of gastroesophageal reflux, the length of the reflux
episodes, and the occurrence of transient lower esophageal sphincter relaxation when
comparing patients on baclofen versus placebo.4®

While baclofen studies are primarily targeting cough, there are potential LPR applications.
In a study of 16 patients with refractory GERD induced chronic cough whom had failed
omeprazole 20mg twice daily plus domperidone, baclofen improved cough in 56.3% and
responders had a significantly lower number of acid reflux events when compared to non-
responders.*® Notably 1 participant withdrew due to side effects (persistent nausea and
diarrhea) and 3 participants withdrew because of deterioration or no improvement in their
cough.?® In another study of 32 subjects with LPR symptoms despite PPI therapy, 53% met
symptom response (>50% improvement in RSI from baseline) with lansoprazole 15mg twice
daily and baclofen 10mg three times daily for 3 months and lifestyle counseling.4 The
efficacy of baclofen in LPR is unclear given limited and low quality data. Also, given its
challenging side effect profile, it is not routinely recommended as a first-line or adjunctive
therapy in LPR (Table 1).

External Upper Esophageal Sphincter Compression Device

One of the newer and novel therapies being tested for LPR is the External Upper Esophageal
Sphincter (UES) Compression Device (Figure 1). The idea behind this device came after
researchers found that in individuals with typical reflux symptoms plus supra-esophageal
symptoms (chronic cough, burning throat, or hoarseness) had impaired esophageal and UES
response to simulated reflux events and thus these individuals could be at a greater risk of
esophagopharyngeal reflux.4
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Based on this initial research, the utility of an External UES Compression Device was
proposed and it was found that using 20-30 mmHg of cricoid pressure lead to a significant
increase in the UES intraluminal pressure and thus prevented pharyngeal reflux events.*8
The initial study conducted with this device enrolled 95 patients with esophagopharyngeal
reflux with extra-esophageal symptoms and RSI > 13 whom were instructed to wear

the External UES Compression Device at night.4® They found that RSI scores at 2 and
4-week follow-ups were significantly improved.4® Based on this research, the Reflux Band
(Somna Therapeutics, Germantown, WI) was approved by the FDA.4° Another group

tested the External UES Compression Device in 15 participants with an RSI 213 whom
were trialed on 14 consecutive nights of therapy.>® They found that 29% were complete
responders (>50% reduction in RSI and post-intervention RSI<13), 58% were partial
responders (reduction from baseline RSI but not meeting complete responder criteria), and
14% were non-responders.>? Compared to baseline, mean RSI was significantly improved
post-intervention and there was a statistically significant reduction in salivary pepsin in the
group of complete responders.>? In a two-phase prospective clinical trial in adults with

at least 8 weeks of laryngeal symptoms, participants were given double dose PPI for 4
weeks followed by the addition of the external UES compression device for 4 weeks, and
researchers found that 55% of the 31 participants achieved either an RSI score < 13 and/or
a > 50% reduction in RSI1.51 When comparing non-responders to responders, it was found
that responders tended to have lower BMI (24.2 kg/m? vs. 28.6, p=0.02), significantly higher
salivary pepsin at baseline (145.0 ng/mL vs. 34.6 ng/mL, p=0,01) and tended to have a lower
separation between the LES and crural diaphragm on manometry.>! Therefore, the authors
suggest that individuals with a hiatal hernia, central obesity, and cough with mechanical
reflux, may be less likely to respond to the external UES compression device with PPI
therapy.>! Adverse events from this device were minimal.>1 When contacted for the 3-month
follow-up, 14 (67%) were still using the external UES compression device and seven had
discontinued for intolerance (4, 57%), poor symptom control (2, 29%), and rash (1, 14%).51
Given this data it seems reasonable to consider the External UES Compression Device to
be used at nighttime for patients with established GERD whom are also suffering from LPR
whose symptoms are not fully controlled on a PPI (Table 1).%1 Given the limited data and
lack of randomized controlled trials, more information is needed to determine the duration
of therapy and whether concomitant therapy, namely with a PPI, is warranted.

Endoscopic and Surgical Interventions

While the role of anti-reflux surgery is well established for PPI refractory GERD, its

role is less clear in LPR and experts warn that a cautious approach is warranted when
recommending surgical therapy for LPR.11 The most recent American Gastrointestinal
Association (AGA) guidelines outline that surgical therapy can be considered in patients
with extraesophageal symptoms whom are refractory to medical therapy and have objective
findings of GERD.!! In addition it is noted that patients with mechanical defects (hiatal
hernia) may also benefit.11

In a study of 27 patients with PPI refractory extra-esophageal symptoms (twice daily
PPI for at least 12 weeks with a <50% improvement in symptoms) whom had objective
findings of GERD and underwent a standard Nissen laparoscopic fundoplication for
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treatment, researchers found that 59% had at least partial improvement in their main
symptom following fundoplication.52 Characteristics that helped predict which patients
would symptomatically improve included individuals who also had heartburn with or
without regurgitation and a distal esophageal acid exposure time (pH less than 4.0) of
greater than 12%.52 Symptom improvement was assessed by asking patients to indicate
their percentage improvement of their primary symptom and responders were defined has a
greater than 50% improvement from baseline.>?

In a review of 27 observational studies, researchers found that the effectiveness of antireflux
surgery for LPR was anywhere from 10 to 93%.53 In another, more recent, review, 34 studies
of patients with LPR who had fundoplication (29 studies laparoscopic, 1 study endoluminal/
transoral, 3 studies with other approaches) were examined and researchers found that due

to the extreme variability with regards to their diagnostic method, exclusion criteria, and
outcomes used to determine efficacy of surgery, that the review was inconclusive with
regards to whether fundoplication is effective for LPR.5*

Magnetic sphincter augmentation (MSA) has shown success in patients with typical GERD,
thus researchers retrospectively investigated the effects of MSA on patients with objective
evidence of GERD on ambulatory pH monitoring and LPR symptoms and found that mean
RSI scores significantly improved from 20.9 to 8.1 (p<0.01) after MSA.%5

Another potential option for patients is endoscopic therapy with transoral incisionless
fundoplication (TIF). In a study of 34 patients with GERD and/or LPR who underwent

TIF, researchers found that TIF resulted in symptomatic improvement with mean RSI scores
reduced from 19.2 pre-TIF on PPI to 6.1 post-TIF (p<0.001).56

Overall, endoscopic and surgical interventions (Table 1) should be considered as a last line
treatment for patients with LPR as the outcomes are quite variable. In addition, only select
patients, as outlined above, should be considered for surgery or endoscopic intervention.
Further investigation regarding endoscopic and surgical therapies for LPR are warranted.

Treatment Approach for Functional Laryngeal Disorder and Laryngeal

Hypersensitivity

Functional laryngeal disorders can present with a variety of symptoms, many of which can
be challenging to distinguish from LPR. Diagnosis in this subset of patients is made when
an individual demonstrates no reflux on pH testing and in whom other causes of laryngeal
dysfunction have been excluded.>” To qualify, patients should have the following criteria for
at least 3 months with symptom onset at least 6 months prior to diagnosis: 1) Laryngeal
symptoms (cough, throat clearing, sore/burning throat) at least several times per week, 2)
No evidence that GERD is the etiology, and 3) They should be free of sinus, endocrine,
pulmonary, or laryngeal disorders other than just irritation.>” Functional laryngeal disorders
are thought to be due in part to laryngeal hypersensitivity, which is hypothesized to occur
after an insult, such as an upper respiratory tract infection or aspiration, or in association
with another comorbidity, such as asthma or chronic rhinosinusitis, which then causes
sensitization of the larynx and an exaggerated response to triggers.®® This hypersensitivity
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may explain why some individuals who are presumed to have LPR, do not respond to PPI
treatment.5® This patient population can be hard to distinguish from LPR patients clinically,
and likely represents a major confounder in accurate diagnosis and effective treatment

of LPR. Further, laryngeal hypersensitivity can coexist with LPR, just as esophageal
hypersensitivity can coexist with esophageal motility disorders and GERD, which can
ultimately influence how these patients are managed. It is plausible that in patients who do
not respond to PPIs, there are likely other factors, such as hypervigilance, elevated anxiety
levels, allodynia, and hyperalgesia that are contributing to their symptoms.®0 Given this
information, clinicians should have a high index of suspicion of laryngeal hypersensitivity
when treating patients with laryngeal symptoms whom are non-responders to typical
treatments. In addition, validated laryngeal hypersensitivity scoring systems, such as the
EHAS score for esophageal hypersensitivity, are needed.

Pharmacologic Neuromodulation

Neuromodulators are one of the main treatments used in patients with functional and
laryngeal disorders due to hypersensitivity, and have been most studied with chronic cough.®
While these are typically regarded as different diagnoses, some treatment strategies may

be extrapolated from experience with chronic cough and applied to treatment of laryngeal
hypersensitivity and LPR patients more broadly.

Gabapentin (in doses of up to 1800 mg/d) has been shown in a randomized, double-
blind, placebo-controlled trial in 62 patients to significantly improve patient’s scores

on the Leicester Cough Questionnaire (LCQ) when compared to placebo.®® Current
CHEST guidelines recommend considering a trial of Gabapentin in individuals with
chronic unexplained cough.52 In another randomized placebo controlled trial of 40
patients with refractory chronic cough that compared speech therapy with and without
the addition of Pregabalin, researchers found that patient’s scores on the LCQ improved
with both interventions; however, in the speech therapy with Pregabalin group, there was
a significantly greater improvement.2 In another study focused on patients presenting
with chronic cough, globus sensation, odynophonia, and or odynophagia, researchers
retrospectively reviewed 12 consecutive patients prescribed Pregabalin and found that out
of the 10 who tolerated the medication, symptom severity rating improved from 3.9 pre-
treatment to 1.2 post-treatment.®3 Amitriptyline has also demonstrated effectiveness with
a decrease in the cough severity and frequency in a randomized controlled study of 28
participants with cough due to post-viral vagal neuropathy when compared to codeine/
guaifenesin.®4 Neuromodulators, such as tricyclic antidepressants, serotonin reuptake
inhibitors, and serotonin-norepinephrine reuptake inhibitors are also commonly used in
patients with reflux hypersensitivity or functional heartburn.6

Other therapies have aimed to target neuronal hyperresponsiveness of the cough reflex,

such as P2X3 receptors located in airway vagal afferent nerves, which are suspected

to add to sensory neuron hypersensitization.56 In a double-blind, placebo-controlled, two-
period, crossover study of 34 individuals, researchers found that cough frequency was
significantly reduced in the treatment group (AF-219, an oral P2X3 antagonist) when
compared to placebo.56 More recently, a P2X3 receptor antagonist (Gefapixant) was studied
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in a 12-week, phase 2b, randomized, double-blind placebo controlled study in patients
with refractory cough.®7 253 patients were randomly assigned to placebo or differing doses
of Gefapixant, and researchers found that with a dose of 50mg twice daily there was a
significant decrease in objective cough frequency, as measured through a 24-hour sound
recording, when compared to placebo.67

Speech Therapy

In addition to medications for chronic cough, speech therapy has also been shown to be
effective and is recommended by the current CHEST guidelines.®2 In a study of 20 patients
with cough and paradoxical vocal fold movement disorder who underwent treatment with
a PPI for 6 months and 3-5 sessions of respiratory retaining therapy, a form of speech and
breathing therapy that targets the abdominal and oropharyngeal musculature, researchers
found that 100% had improvement in their cough and 85% had improvement in RSI.58 In
a single blind, randomized, placebo controlled trial in 87 patients with chronic cough who
underwent a speech pathology intervention or placebo intervention (education of healthy
lifestyle such as relaxation, stress management, exercise, and diet), researchers found that
the treatment group had significant improvements in their symptoms (cough, breathing,
voice, upper airway, and limitations in performing everyday activity).5% The placebo group
also had statistically significant improvements in breathing, cough, and limitations in
performing everyday activities; however, the amount of improvement was significantly less
than seen in the intervention cohort.8® Neuromodulators and speech therapy have both
shown promise in patients with chronic cough and may potentially improve other laryngeal
hypersensitivity symptoms; however, additional research into this area is warranted.

Behavioral Therapy

Hypnotherapy is another targeted treatment strategy in patients suffering from bothersome
laryngeal symptoms. In a small case series of 10 patients presenting with globus sensation,
researchers found that after a standardized, semi-structure, 7-session relaxation protocol
(included modifying breathing and relaxing muscles) and 5-sessions of esophagus-directed
hypnotically assisted relaxation, there was a statistically significant decrease in overall
symptom severity.”0 In another study examining 9 patients with functional heartburn who
underwent 7 weekly sessions of a protocol targeting esophageal-directed hypnotherapy,
researchers found statistically significant improvements in patient’s heartburn symptoms,
visceral anxiety, and quality of life.”? In a recent review, the authors concluded that
hypnotherapy for patients presenting with dysphagia, globus, functional chest pain/non-
cardiac chest pain, dyspepsia, and functional heartburn was warranted based on current
evidence.’?

Cognitive Behavioral Therapy (CBT) has been well studied in patients with functional bowel
disorders; however, the data for patients with esophageal complaints is less robust.® In
CBT, a health psychologist will work with the patient on skills such as stress management,
cognitive restructuring, coping strategies, problem solving, and controlling anxiety.5°

Though data for esophageal disorders is less robust than for other functional gastrointestinal
disorders, behavioral therapies are safe and effective options to trial for patients suffering
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from functional esophageal symptoms,8°.72-74 and this data can likely be extrapolated
for use in patients with laryngeal hypersensitivity and functional laryngeal disorders.
However, additional research in the area of behavioral therapies in the treatment of laryngeal
hypersensitivity and functional laryngeal disorders is warranted.
Conclusion

LPR presents as a challenge both to the treating clinician and patients (Figure 2). In addition,
the exact mechanism of disease pathology leading to LPR is unknown and likely due to a
multitude of factors, which further complicates the picture. A variety of therapeutic options
from lifestyle/dietary modifications, to medications, to the External UES Compression
Device, and potentially even surgery exist for patients with LPR (Table 1). Though an
empiric PPI trial is a simple first line therapeutic approach in individuals presenting with
symptoms of LPR, this is no longer recommended as many patients fail PPls and thus
additional research is warranted to help define patient characteristics and diagnostic testing
strategies that could potentially help to personalize the treatment algorithm. Based on LPR
research, we propose the following treatment algorithm (Figure 3) that helps clinicians to
systematically diagnose and triage patients to variable treatment options. Ultimately with
improvement in our understanding of LPR, as well as our ability to diagnose and categorize
patients into variable groups based on diagnostic testing, we can hopefully develop a more
streamlined approach to manage these complex patients.
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Figure 1:
Image of the External Upper Esophageal Sphincter Compression Device
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Figure 2:

Conceptual diagram outlining both the diagnostic and therapeutic challenges of LPR.
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Suspected Laryngopharyngeal Reflux

!

Dietary & Lifestyle Modification

!

Diagnostic Evaluation*
|

' + ]
LPR/GERD Laryngeal Other
1 Hypersensitivity
PPI Trial & GERD lifestyle Neuromodulators
modifications —* Speech therapy
Symptoms persist l Behavioral therapy

Adjunctive pharmacotherapy/
external UES compression device
Symptoms persist

Consider overlapping
hypersensitivity and/or alternate
non-GERD etiology

Evaluate for Refractory GERD

If hypersensitivity/functional
faryngeal disorder suspected

If conclusive refractory GERD l

Consider candidacy for escalation *Gold standard diagnostic evaluation not established. Optimal evaluation

of anti-reflux management (e.g., likely involves flexible laryngoscopy to exclude other laryngeal pathology

endoscopic/surgical intervention) and ambulatory reflux monitoring to assess for pathologic reflux burden
Figure 3:

Proposed diagnostic algorithm for patients presenting with suspected LPR. Given the

lack of a gold standard for diagnosis of LPR, we recommend flexible laryngoscopy and
ambulatory reflux monitoring to assess the reflux burden. Pending the results, providers
can treat patients with a sequential strategy for patients with LPR and GERD or Laryngeal
hypersensitivity. For the LPR/GERD category, providers should initially start with a PPI
trial with GERD lifestyle modifications, and if symptoms persist, move down the treatment
algorithm trialing different therapies as outlined in the diagram.
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