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IMPORTANCE Laryngopharyngeal reflux (LPR) is a common disorder with protean
manifestations in the head and neck. In this retrospective study, we report the efficacy of a
wholly dietary approach using alkaline water, a plant-based, Mediterranean-style diet, and
standard reflux precautions compared with that of the traditional treatment approach of
proton pump inhibition (PPI) and standard reflux precautions.

OBJECTIVE To determine whether treatment with a diet-based approach with standard reflux
precautions alone can improve symptoms of LPR compared with treatment with PPI and
standard reflux precautions.

DESIGN, SETTING, AND PARTICIPANTS This was a retrospective medical chart review of 2
treatment cohorts. From 2010 to 2012, 85 patients with LPR that were treated with PPI and
standard reflux precautions (PS) were identified. From 2013 to 2015, 99 patients treated with
alkaline water (pH >8.0), 90% plant-based, Mediterranean-style diet, and standard reflux
precautions (AMS) were identified. The outcome was based on change in Reflux Symptom
Index (RSI).

MAIN OUTCOMES AND MEASURES Recorded change in the RSI after 6 weeks of treatment.

RESULTS Of the 184 patients identified in the PS and AMS cohorts, the median age of
participants in each cohort was 60 years (95% CI, 18-82) and 57 years (95% CI, 18-93),
respectively (47 [56.3%] and 61 [61.7%] were women, respectively). The percentage of
patients achieving a clinically meaningful (�6 points) reduction in RSI was 54.1% in
PS-treated patients and 62.6% in AMS-treated patients (difference between the groups,
8.05; 95% CI, −5.74 to 22.76). The mean reduction in RSI was 27.2% for the PS group and
39.8% in the AMS group (difference, 12.10; 95% CI, 1.53 to 22.68).

CONCLUSIONS AND RELEVANCE Our data suggest that the effect of PPI on the RSI based on
proportion reaching a 6-point reduction in RSI is not significantly better than that of alkaline
water, a plant-based, Mediterranean-style diet, and standard reflux precautions, although the
difference in the 2 treatments could be clinically meaningful in favor of the dietary approach.
The percent reduction in RSI was significantly greater with the dietary approach. Because the
relationship between percent change and response to treatment has not been studied, the
clinical significance of this difference requires further study. Nevertheless, this study suggests
that a plant-based diet and alkaline water should be considered in the treatment of LPR. This
approach may effectively improve symptoms and could avoid the costs and adverse effects
of pharmacological intervention as well as afford the additional health benefits associated
with a healthy, plant-based diet.
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L aryngopharyngeal reflux (LPR) has been implicated as
a cause of multiple symptoms and diseases of the head
and neck. Chronic dysphonia, excessive throat clear-

ing, persistent cough, globus pharyngeus, dysphagia, as well
as chronic sinusitis, subglottic stenosis, laryngospasm, and
even carcinoma have been linked to LPR. Treatment of this dis-
ease, however, has remained controversial, with few studies
demonstrating that the current predominant regimen of pro-
ton pump inhibition (PPI) has a statistical advantage over other
therapeutic modalities.1 Moreover, the diagnosis and treat-
ment of LPR using this approach has significant economic rami-
fications on society,2 with PPI therapy alone costing more than
13 billion dollars in the United States in 2009.3

Laryngopharyngeal reflux is thought to be primarily me-
diated through a process of exposure of the laryngopharynx
to an acidic environment in the presence of pepsin. Pepsin,
which can be active and reactivated up to a pH of 8.0, is
presumed to play a key role in causing ongoing damage to the
macroenvironment and microenvironment of the cellular
structure of the laryngopharynx.4 Exposure of pepsin to al-
kaline water with a pH level greater than 8 has been shown to
inactivate pepsin, suggesting that alkaline water might be use-
ful as an adjunct treatment for patients with LPR.5 A pilot study
using a low-acid diet demonstrated a possible improvement
in symptoms and findings.6 Pepsin, which is secreted as the
zymogen pepsinogen from the chief cells in the stomach, is thus
a potential target for LPR treatment.

Pepsinogen secretion is regulated by the concentration of
amino acids in the stomach, gastrin secretion, and vagal
stimulation.7 The typical American diet is high in animal pro-
tein content with up to 35% of calories from animal-based
protein.8 A primarily plant-based diet low in animal protein
lowers the gastric load of amino acids, which may indirectly
lead to decreased activity of pepsin by decreasing gastrin
secretion.9,10 Previous treatment strategies have aimed at coun-
teracting acid, either through diet or pharmacological inhibi-
tion. To our knowledge, no study to date has suggested a
dietary approach aimed at decreasing pepsin secretion to po-
tentially control the symptoms of laryngopharynx acid reflux
disease (LPRD). Given the current gold standard of PPI use, we
hypothesized that the treatment of LPR with PPI would be sig-
nificantly better than treatment with the plant-based diet. In
this preliminary study, we describe and compare the effects
of alkaline water, a Mediterranean-style diet, and standard
reflux precautions with those of PPI therapy and standard
reflux precautions.

Methods
Study Design and Participants
The New York Medical College institutional review board re-
viewed and approved the study prior to its initiation. A waiver
of informed consent of study participants was also granted be-
cause participant data were protected and deidentified. A ret-
rospective medical chart review of all patients from the se-
nior author (C.H.Z.) who were diagnosed with LPR from 2010
to 2015 was performed. Patients who had a single diagnosis

of LPR or a dual diagnosis of LPR with dysphagia, dysphonia,
or cough were first identified from the electronic medical rec-
ord system using the International Classification of Diseases,
Ninth Revision (ICD-9) codes 530.11 and 478.79 for LPR, 787.2
for dysphagia, 748.42 for dysphonia, and 786.2 for cough. A
total of 822 consecutive patients were extracted from 2010 to
2012 and 848 patients from 2013 to 2015. The patient cohort
from 2010 to 2012 was treated with either esomeprazole twice
daily or dexlansoprazole daily and standard reflux diet and pre-
cautions (PS), which prohibited coffee, tea, chocolate, soda,
greasy, fried, fatty and spicy foods, and alcohol. The second
cohort from 2013 to 2015 was treated with alkaline water
(pH >8.0), a plant-based, Mediterranean-style diet, and stan-
dard reflux precautions. Patients were given both verbal and
written instructions to replace all beverages with alkaline wa-
ter and to eat a 90% to 95% plant-based diet consisting of veg-
etables, fruits, whole grains, and nuts with less than 5% to 10%
from animal-based products until the follow-up at 6 weeks.
Typically, this entailed 2 to 3 meals per week containing 3 to 4
ounces of meat and minimal intake of dairy.

Of the 1670 patients identified, 698 patients were in-
cluded in the study. Primary inclusion criteria were as fol-
lows: (1) presented to the practice with LPR symptoms and had
not begun treatment and a pretreatment Reflux Symptom In-
dex (RSI) of 10 or greater; (2) treatment with 1 of the 2 afore-
mentioned regimens; (3) documentation showing compli-
ance with either dietary or pharmacological treatment; and
(4) posttreatment follow-up RSI at 6 weeks. Patients were asked
to pay specific attention to the meals containing animal-
based products and were considered compliant only if
they were limiting such products to 2 to 3 times per week.
Compliance was documented through a questionnaire and ver-
bal history taking by the senior author.

Rigorous exclusion criteria were subsequently used to
select well-matched samples and to minimize bias and elimi-
nate confounding factors. Of the patients identified, 193 were
excluded owing to a concomitant diagnosis of a benign disor-
der causing dysphonia, which included muscle tension dys-
phonia, unilateral vocal fold paralysis or paresis, vocal fold
scar, subglottic stenosis, Reinke edema, anterior web, nod-
ules, cyst, polyp, granuloma, and ectasia. One hundred sixty
seven patients were excluded for concurrent presumed neu-
ropathic cough or prior treatment with a neuropathic pain

Key Points
Question Can the symptoms of laryngopharyngeal reflux (LPR)
improve without the use of medication?

Findings In this cohort study that included 184 patients, there
was no significant difference in reflux symptom index reduction
between patients treated with alkaline water, a plant-based,
Mediterranean-style diet, and standard reflux precautions vs those
treated with proton pump inhibitors (PPI) and standard reflux
precautions.

Meaning The symptoms of LPR can improve with alkaline water
and a plant-based diet with results not significantly different from
the use of a standard PPI regimen.
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medication (amitriptyline, gabapentin, and/or tramadol). Forty
patients were excluded for a history of laryngeal malignant ab-
normality and/or radiation therapy; 38 patients for a concur-
rent diagnosis of allergic rhinitis, sinusitis, or recent upper re-
spiratory illness; 35 patients for current smoking; 33 patients
owing to an unrelated diagnosis causing dysphagia, such as
cricopharyngeal dysfunction or cervical osteophytes; and 8
patients owing to a nasopharyngeal or oropharyngeal mass.

Data Collection and Assessment of LPR
The tool used to assess the presence of LPR was the RSI. The
severity of LPR and any change in symptoms following treat-
ment were determined by the RSI. To confirm adherence to diet
and medication, historical data was reviewed from outpa-
tient follow-up visits. The mean pretreatment RSI and mean
posttreatment RSI for each group was calculated.

Patient Cohorts and Statistical and Power Analyses
Patients were placed in 1 of 2 primary treatment cohorts based
on when they presented to the practice: (1) a PPI inhibitor and
standard reflux precautions (PS) and (2) alkaline water, a plant-
based, Mediterranean-style diet, and standard reflux precau-
tions (AMS). Patient responses were measured at baseline and
at 6 weeks after initiation of treatment. The objective was to
determine if there was a significant difference between the
standard treatment and the new dietary approach.

Statistical analysis was performed using SAS (version
9.4, SAS institute), NCSS (version 10, SAS institute), and
GraphPad Prism (version 6.0, SAS institute). The baseline dis-
tribution of RSI category and symptom presentation was com-
pared for the 2 groups using the Mantel-Haenszel test for RSI
and the χ2 test for symptom presentation, with a significance
level set at 5%.

As suggested by Lien et al,11 a patient with 6-point or greater
reduction in the RSI score was considered a clinical re-
sponder. Using this criterion, patients in each cohort were
grouped as responders or nonresponders and differences be-
tween the means of the 2 cohorts (PS and AMS) and 95% CIs
were determined.

As an additional, relative quantification of the effect of the
various treatments, patient responses at 6 weeks were also rep-
resented as “percent decrease” in RSI from initial scores. Using
this definition, a patient whose RSI score decreased from 20
to 10 would have a 50% reduction. If the RSI decreased to 5,
there would be a 75% reduction. Thus, a 100% reduction would
reflect a complete relief of symptoms. If a patient’s symp-
toms worsened, the change in RSI would be reflected as nega-
tive results. Thus, a doubling of RSI score would be a 100% de-
crease. Cohorts were analyzed in their entirety. The percent
reduction for each group was determined and the percent dif-
ference between the groups and 95% CI were calculated
(Figure).

Power analyses were performed for both the 6-point re-
duction in RSI scores and the percent reduction in RSI scores
using the Decision Support Systems research tool. There was
wide variability in patient response to LPR treatment mea-
sured by change in RSI score, both in the literature12-14 and in
our own clinical experience. Furthermore, there can be a sig-

nificant placebo effect in response to treatment.15 The values
that were used for the power analysis reflect this variability.
For the 6-point reduction in RSI scores, a percentage, 2-sample
power analysis was performed. Using a 50% response-to-
treatment rate in the PS cohort and a 25% placebo effect in the
AMS cohort, it was calculated that 60 patients per cohort would
have 81.6% power at an α of 5%. Increasing the cohort size to
75 participants would provide 89.3% power. Allowing for pa-
tient dropout and noncompliance, we sought to enroll ap-
proximately 75 patients.

For the percent decrease in RSI, an average, 2-sample power
analysis was performed. Using a 30% decrease in RSI in the PS
cohort (standard deviation [SD], 30%) and a 15% decrease in
RSI (placebo effect) (SD, 30%) in the AMS cohort, it was cal-
culated that 60 patients per cohort would have 78.2% power
at an α of 5%. Increasing the cohort size to 75 participants would
provide 86.5% power. Allowing for patient dropout and non-
compliance, we sought to enroll approximately 75 patients.

Results
A total of 184 patients were identified who underwent 1 of the
2 previously delineated treatment regimens for LPR. There
were 85 patients in the PS cohort and 99 patients in the AMS
cohort. The characteristics of the PS and AMS cohorts were
similar (Table 1). The median age of participants in each co-
hort was 60 years (95% CI, 18-82) and 57 years (95% CI, 18-
93), respectively. Follow-up time after initiation of treatment
was approximately 6 weeks.

Using the 6-point reduction (improvement) in RSI score as
a response to treatment, patients in the PS cohort did not ex-
perience a response that was statistically better or worse than
those patients in the AMS cohort at 6 weeks (Table 2). Of 85
patients in the PS cohort, 46 (54%) achieved a 6-point reduc-
tion in RSI score, compared with 62 (62.6%) in the AMS co-
hort (differences in proportion achieving a 6-point reduction
in RSI score, 8.51; 95% CI, −5.74 to 22.76). Using reduction in

Figure. Percent Reduction in RSI
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PS Indicates proton pump inhibitor and standard reflux precautions;
AMS, Mediterranean/plant-based diet, alkaline water, and standard reflux
precautions. The box contains the twenty-fifth to the seventy-fifth percentile.
The horizontal, bisecting line is the median, the open circles indicate the mean.
The whiskers were calculated using the Tukey method and the solid circles
and/or square indicate outliers.
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RSI score as a continuous variable to assess response, there was
no statistical difference between the mean reductions in the
PS cohort (mean, 5.92; 95% CI, 4.10 to 7.76) and the AMS co-
hort (mean, 7.05; 95% CI, 5.95 to 8.14) (difference in means,
1.12; 95% CI, −1.00 to 3.24).

As an additional measure of response to treatment, the per-
cent reduction in RSI for the 2 cohorts was compared. The mean
percent reduction in RSI score in the PS cohort was 27.2, com-
pared with 39.8 in the AMS cohort. The difference in percent
reduction between groups was statistically significant in fa-
vor of the AMS cohort (difference, 12.10; 95% CI, 1.53 to 22.68)
(Table 3) (Figure).

Discussion
Our data demonstrate that treatment with PPI therapy is not
significantly more effective than a wholly dietary approach;

however, the data do suggest that the change in RSI scores with
the dietary approach could be of clinical importance. No dif-
ference was noted between the 2 cohorts in the proportion
achieving a 6-point or greater reduction in RSI scores, a clini-
cally meaningful change. However, the 95% CI suggests that
the true difference between the treatment groups in the pro-
portion reaching a 6-point reduction could be as high as 22.76,
which would be a clinically significant difference.

When percent reduction in RSI was used to compare the
2 treatment groups, a statistically greater mean percent re-
duction was seen with AMS treatment. Since there is no stan-
dard to assess the clinical importance of a given percent re-
duction in RSI scores, the clinical meaning of this difference
requires further study.

Using historical controls of standard reflux precautions
for gastroesophageal reflux disease (GERD) symptoms alone,
prior studies have demonstrated little clinical change in
reflux incidence with these lifestyle approaches.16 This study
indicates that, by supplementing with alkaline water and a
Mediterranean-style diet, effective control of symptoms as
defined by the RSI may be obtained without PPI use. Other
benefits of this diet-based approach include decreased risk
for and improved control of cardiovascular disease, diabetes,
stroke, and cancer,17,18 and avoiding the risks of drug interac-
tion or complication.

Our patient population included individuals with differ-
ent presenting symptoms, including cough, dysphagia, and
dysphonia. The current study was not powered to measure sub-
group responses in a statistically significant manner. The re-
sponse to different treatments (PS vs AMS) by subgroups of pa-
tients with particular presenting symptom may be clinically
relevant, and will be the focus of subsequent studies.

In the past 3 decades, the pharmacological treatment of
LPRD has focused on PPI, which is the most effective drug
therapeutic approach to date. Use of PPI allows for the sup-
pression of hydrogen ion secretion and thus elevation of gas-
tric pH. While response rates to PPI are highly variable across
patients, improvement and normalization of symptoms have
been achieved in numerous studies.19-21 Patients with GERD
who are treated with PPIs have a high rate of erosive lesion
healing,22 and PPIs are much more effective than other medi-
cations in alleviating symptoms.23 Proton pump inhibitors also
play an important role in cases of refractory LPRD, compli-
cated disease, and poor diet control.

Table 1. Characteristics of Patients in Each Cohort

Characteristic
PS Cohort
(n = 85)

AMS Cohort
(n = 99)

Reason for exclusion, patients, No.(%)

Dysphonia caused by coexisting
diagnosis

93 (48.2) 100 (51.8)

NC or prior treatment with
neuropathic medication

86 (51.5) 81 (48.5)

Prior laryngeal malignant
abnormality or RT

22 (55) 18 (45)

Coexisting AR, sinusitis, or recent URI 18 (47.4) 20 (52.6)

Current smoker 16 (45.7) 19 (54.3)

Dysphagia caused by coexisting
diagnosis

17 (51.5) 16 (48.5)

Nasopharyngeal or oropharyngeal
mass

5 (62.5) 3 (37.5)

Sex, No. (%)

Male 38 (44.7) 38 (38.3)

Female 47 (56.3) 61 (61.7)

Age, median (range), y 60 (18-82) 57 (18-93)

Type of PPI, No. (%)

Esomeprazole 39 (45.9)

Dexlansoprazole 46 (54.1)

PPI-naive, No. (%) 36 (42.4) 44 (44.4)

Baseline RSI, No. (%)a

<11 6 (7.1) 10 (10.1)

11-20 44 (51.2) 51 (51.5)

21-30 23 (27.1) 28 (28.3)

>30 12 (14.1) 10 (10.1)

Cohort, mean (SD) 20 (8.2) 19 (7.4)

Primary symptom, No. (%)b

Cough 32 (37.6) 27 (27.3)

Dysphagia 24 (28.2) 38 (38.4)

Dysphonia 29 (34.1) 34 (34.3)

Abbreviations: AMS, alkaline water, Mediterranean-style diet, standard reflux
precautions; AR, allergic rhinitis; NC, neuropathic cough; PPI, proton pump
inhibitor; PS, proton pump inhibitor and standard reflux precautions;
RSI, reflux symptom index; RT, radiation therapy; URI, upper respiratory
infection.
a P = .41, calculated using the Mantel-Haenszel method.
b P = .23, calculated using χ2 test.

Table 2. Patient Responders Using a 6-Point Reduction in RSI
After 6 Weeks of Treatment

Variable

Treatment Group

PS AMS
No. of patients 85 99

No. of responders 46 62

No. of nonresponders 39 37

Percentage of patients with decrease in RSI ≥6 54 63

Difference in percentage of patients with
decrease in RSI ≥6 (95% CI)

8.51 (−5.74 to 22.76)

Abbreviations: AMS, alkaline water, Mediterranean-style diet, standard reflux
precautions; PS, proton pump inhibitor and standard reflux precautions;
RSI, reflux symptom index.
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Despite the pervasive use of PPI therapy and reflux pre-
cautions, the gold standard treatment for LPRD remains elu-
sive. Many publications report a range of responses to PPI
therapy and often use unvalidated or inconsistent outcome
measures. Meta-analyses show very little difference in pre-
treatment and posttreatment symptoms compared with pla-
cebo, and standard practice shifts to twice daily, then 3 times
daily, in cases of refractory LPRD.24-26 A substantial number
of patients demonstrate relative resistance to PPIs.27 Studies
on surgical treatment with fundoplication have also been
inconclusive.28,29 Nonpharmacological approaches have
been studied as well. Koufman5 reported that a strict, low-
acid diet may have benefits on the symptoms and findings of
PPI-resistant LPRD. Alkaline water has been suggested as an
effective adjunct, presumably by inactivating pepsin and neu-
tralizing the acidic environment.5

A major shortcoming of LPRD studies is the lack of stan-
dardization. Specifically, there is no gold standard diagnostic
test for LPRD, with many practitioners using a variety of di-
agnostic tools. Twenty-four-hour double-probe ambulatory pH
monitoring has been suggested as a standard for diagnosis.30

A newer oropharyngeal pH probe specifically designed to mea-
sure oropharyngeal pH variation has also been developed.
Other modalities, such as the RSI, are based on subjective
measures. The RSI, a self-administered survey that consists of
scaling 9 items that represent various symptoms of LPRD, has
been proposed as a reliable tool for the first-line assessment
of suspected LPRD and for treatment guidance.13 Proponents
advocate that it is highly reproducible and exhibits both con-
struct-based and criterion-based clinical validity.12 However,
the RSI is not without its limitations. Park et al31 reported that
the RSI had low specificity and there was no significant dif-
ference in the RSI between their test and control groups, while
Friedman et al32 showed that it was of poor diagnostic utility
for prediction of RYAN score, a weighted measure of reflux
parameters akin to the DeMeester score for GERD.

An important consideration prior to the start of PPI therapy
in any patient is the potential of detrimental effects. Accord-
ing to several studies, prescription of PPIs is inappropriate in
40% to 80% of individuals.33 Proton pump inhibitors can cause
adverse drug effects, such as abdominal pain, nausea, diar-
rhea and constipation. In addition, they have been associated
with a variety of other adverse events, including fundic gland
polyps secondary to hypergastrinemia,34 hypomagnesemia, hy-
pocalcemia, bone fractures,35,36 decreased absorption of vi-
tamin B12,37 diarrhea,38 and pneumonia,39 though evidence
for the clinical significance of these relationships is limited.
Importantly, a landmark data-mining study published in 2015
concluded that GERD patients treated with PPI have an in-
creased association with myocardial infarction40 and a 2-fold
increase in association with cardiovascular mortality on sur-
vival analyses. Dementia41 and stroke42 have also been linked
to PPI use.

A recent study suggested that medical error is currently
the third leading cause of death in the United States.43 Drug
reactions and interactions account for a considerable percent-
age of these deaths. Proton pump inhibitors have several pur-
ported interactions with other medications, the most widely

studied of which are clopidogrel and methotrexate.44,45 Thus,
for an individual patient, it is pertinent to address the indica-
tion of use and balance the risks and benefits of therapy.

Over the past 30 years, LPRD has been implicated as a cause
and cofactor in numerous head and neck conditions, such as
chronic cough, asthma, and chronic sinusitis. In addition, LPRD
has been shown to have an influence in respiratory disorders,
such as subglottic stenosis,46 laryngospasm,47 vocal cord
dysfunction,48 asthma,49,50 and upper aerodigestive tract ma-
lignant diseases. The prevalence of esophagitis and Barrett
esophagus in patients with LPRD is 12% and 7%, respectively.
Some experts believe that these numbers warrant esophagos-
copy for all patients with LPRD,12 especially in the setting of
a more than 6-fold increase in esophageal adenocarcinoma over
the past 3 decades.51 Reavis et al52 reported that symptoms
of LPRD, specifically chronic cough, correlate better with the
presence of esophageal adenocarcinoma than typical GERD
symptoms. Laryngopharynx acid reflux disease may also be a
potential cofactor in the development of laryngeal carci-
noma, particularly in nonsmokers.30

The gravity of the potential sequelae of LPRD has led to
considerable advances in the biological understanding of
LPRD. Johnston and Koufman53,54 implicated changes in E-
cadherin, EGF, and carbonic anhydrase subtype ratios and the
presence of pepsin in laryngeal epithelial cells in the patho-
genesis of LPRD. There is a consensus that the disease pro-
cess is mediated and propagated by pepsin, detection of which
in throat sputum has been posited as a reliable biological
marker of LPRD. Initially thought to be activated by acid, it is
now known that pepsin can function up to a pH of 8.0. Up-
take of pepsin by laryngeal epithelial cells results in a shift in
the normal acid-mediated stress protein response.55 In a non-
acidic environment, exposure of hypopharyngeal cells to pep-
sin induces the expression of proinflammatory cytokines in-
volved in the inflammation of the esophageal epithelium owing
to reflux.56 In rat models, amino acids, particularly alanine and
glutamine, have been shown to aggravate esophagitis by shift-
ing the intraluminal pH to the optimal pH for the proteolytic
activity of pepsin.57,58 Though discussed extensively as a pos-
sible candidate for antagonistic therapy, to date, no therapy
has targeted pepsin in the treatment of LPRD or GERD.

Limitations
There are a number of limitations for this study, including the
inherent biases of retrospective chart reviews, such as selec-
tion, information, and exclusion group biases. As rigorous as

Table 3. Mean Percent Reduction in RSI After 6 Weeks of Treatment

Variable

Treatment Group, Mean % (95% CI)

PS (n = 85) AMS (n = 99)
Pretreatment RSI 20.2 (18.4-22) 19.1 (17.6-20.6)

Posttreatment RSI 14.3 (12.4-16.2) 12.1 (10.4-13.7)

RSI percent reduction 27.2 (18.5-35.9) 39.3 (33.1-45.5)

Difference in RSI percent
reduction between groups

12.1 (1.5-22.7) 12.1 (1.5-22.7)

Abbreviations: AMS, alkaline water, Mediterranean-style diet, standard reflux
precautions; PS, proton pump inhibitor and standard reflux precautions;
RSI, reflux symptom index.
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exclusion criteria were, patients with dual diagnoses may have
been enrolled in the study, thus confounding results. Confir-
mation of the diagnosis of LPRD with objective measures, such
as pH testing, was inconsistent among patients, and data on pH
testing was insufficient to include in this pilot study. The pla-
cebo effect of both PPI and diet should also be recognized, al-
though most patients were not naive to LPRD and had re-
ceived prior treatment. In addition, the study design did not
differentiate between the effects of alkaline water and diet. De-
termining adherence to dietary guidelines was not strictly stan-
dardized, with variations in the extent of adherence across pa-
tients, and potential recall bias must also be considered. Another
potential confounding factor is weight loss, which was a fre-
quent finding not adequately controlled for. The validity of self-
reported tools such as the RSI scores has also been questioned
in the literature.31,32

Randomized clinical trials are necessary to corroborate
the results of this study. Future prospective studies will
focus on correlating subjective findings with objective mea-
sures, such as levels of pepsin in the oropharynx prior to
and following treatment with either diet or PPI. Other objec-
tives will include differentiating the effects of alkaline water

from a low-animal protein diet and identifying certain sub-
groups of patients with reflux-associated laryngeal symp-
toms who are more likely to benefit from dietary vs PPI
treatment. Clinicians should also be educated on the signifi-
cance of the dietary modifications used in this study in the
treatment of LPRD as well as the potential overall benefit to
population health.

Conclusions
Laryngopharyngeal reflux has become a common diagnosis in
the otolaryngologist’s office. Treatment frequently involves PPI
therapy, which comes at a high price, both with cost and po-
tential adverse effects. Our data suggest that the effect of PPI
on RSI scores among patients with LPR is not significantly bet-
ter than that of alkaline water and a plant-based, Mediterra-
nean-style diet. In fact, our data suggest that the plant based
approach is at least as good, if not better, than PPI therapy.
Thus, we recommend that a patient with suspected LPR at least
attempt a dietary approach prior to any pharmacological
intervention.
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