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Abstract

Objective To assess the impact of diet on the occurrence of proximal reflux episodes at the multichannel intraluminal
impedance-pH monitoring (MII-pH) in patients with laryngopharyngeal reflux (LPR).

Methods Patients with LPR symptoms and findings were recruited from three European hospitals. The LPR diagnostic was
confirmed through MII-pH and patients were benefited from gastrointestinal (GI) endoscopy. Regarding the types of reflux
at the MII-pH (acid, nonacid, mixed), patients received a 3 month-therapy based on the association of alkaline, low-fat and
high-protein diet, proton pump inhibitors, alginate or magaldrate. Reflux symptom score (RSS) and reflux sign assessment
(RSA) were used to evaluate laryngeal and extra-laryngeal symptoms and findings from pretreatment to posttreatment. The
Global Refluxogenic Score (GRES) was used to assess the refluxogenic potential of the diet of the patients at baseline and
posttreatment. The relationship between GRES severity; the MII-pH findings; GI endoscopy; and the therapeutic response
was explored through multiple linear regression.

Results Eighty-five LPR patients were included. The mean GRES significantly improved from pretreatment (50.7 +23.8)
to posttreatment (27.3 +23.2; P=0.001). Similarly, RSS and RSA significantly improved from baseline to posttreatment.
The baseline GRES was significantly associated with the occurrence of proximal reflux episodes at the MII-pH (P =0.001).
Trends were found regarding the association between GRES and the occurrence of esophagitis (P =0.06) and between hiatal
hernia and DeMeester score (P =0.06). There was a significant and strong association between the concomitant respect of
diet and medication and the improvement of RSS (P=0.001).

Conclusion The consumption of high-fat, low-protein, high-sugar, acid foods, and beverages is associated with a higher
number of proximal reflux episodes at the MII-pH, according to the global refluxogenic score of LPR patients.

Keywords Reflux - Laryngitis - Impedance - pH monitoring - Laryngopharyngeal - Diet - Foods - Beverages

Alexandra Rodriguez and Sven Saussez have equally contributed
to this work and should be regarded asjoint last authors.

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s00405-019-05711-2) contains
supplementary material, which is available to authorized users.

P4 Jerome R. Lechien of Mons (UMons), Avenue du Champ de mars, 6,
Jerome.Lechien@umons.ac.be B7000 Mons, Belgium

Department of Otorhinolaryngology and Head and Neck
Surgery, CHU de Bruxelles, CHU Saint-Pierre, School
of Medicine, Université Libre de Bruxelles, Brussels,
Belgium

Laryngopharyngeal Reflux Study Group of Young-
Otolaryngologists of the International Federations of Oto-
Rhino-Laryngological Societies (YO-IFOS), Paris, France

Laboratory of Anatomy and Cell Biology, Faculty 5
of Medicine, UMONS Research Institute for Health Sciences

and Technology, University of Mons (UMons), Mons, Department of Gastroenterology, CHU Saint-Pierre,
Belgium Université Libre de Bruxelles, Brussels, Belgium

Polyclinique Elsan de Poitiers, Poitiers, France

Laboratory of Phonetics, Faculty of Psychology, Research
Institute for Language Sciences and Technology, University

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-019-05711-2&domain=pdf
https://doi.org/10.1007/s00405-019-05711-2

512

European Archives of Oto-Rhino-Laryngology (2020) 277:511-520

Introduction

Laryngopharyngeal reflux (LPR) is an inflammatory con-
dition of the upper aerodigestive tract tissues related to
direct and indirect effects of gastroduodenal content reflux,
which induces morphological changes in the upper aer-
odigestive tract [1]. Many etiopathological mechanisms of
reflux have been identified, including diet [2—4]; anxiety
[5]; and autonomic nerve dysfunction [6, 7]. A diet com-
posed of acid, high-fat, low-protein foods, and acid, alco-
holic or high-sugar beverages leads to gastroesophageal
dysfunction, including transient relaxations of lower (LES)
and upper (UES) esophageal sphincters, which increase
both acid esophageal and laryngopharyngeal exposure [8,
9]. The authors interested in diet and behavioral changes
have mainly studied the impact of an alkaline, low-fat and
high-protein diet in patients with LPR symptoms, but not
demonstrated LPR [3] or with recalcitrant symptoms to
proton pump inhibitors (PPIs), corresponding to potential
resistant patients [4, 10]. The realization of researches
investigating the involvement of diet in the development
of LPR was limited by the lack of clinical tool provid-
ing rigorous rating to the refluxogenic potential of diet.
Recently, experts of the LPR Study Group of Young Oto-
laryngologists of the International Federation of Oto-
rhino-laryngological societies (YO-IFOS) developed an
European diet score assessing the refluxogenic potential
of foods and beverages [11]. Based on the pH and the
composition of foods and beverages, the Refluxogenic Diet
Score (REDS) provides a classification of foods and bever-
ages, allowing secondarily, the rating of the refluxogenic
potential of dishes and the overall diet of patients [11].

The aim of this study is to investigate the relationship
between the diet of LPR patients, the clinical findings, and
the results of the multichannel intraluminal impedance-pH
monitoring (MII-pH).

Material and methods

The local ethics committee approved the study
(n°BE076201837630). Patients were invited to participate
and the informed consent was obtained.

Subjects and setting
From January 2018 to June 2019, patients with LPR
symptoms and findings were enrolled from three Euro-

pean hospitals (CHU Saint-Pierre and Cesar De Pape Hos-
pital, Brussels, Belgium; Polyclinique Elsan de Poitiers,
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Poitiers, France). The recruitment of patients was prospec-
tively made through similar inclusion and exclusion cri-
teria by one otolaryngologist in Poitiers (FB) and several
otolaryngologists in Brussels (JRL, MPT, MH, AR, DD).

The diagnostic was confirmed through positive MII-pH.
Gastrointestinal (GI) endoscopy was performed in patients
with gastroesophageal reflux disease (GERD) symptoms
and in patients of age > 60 years, regarding the reduced
esophageal sensitivity [12]. To be included, patients had to
have positive LPR diagnosis at the MII-pH. Patients were
excluded if they presented with one of the following condi-
tions: smoking, alcohol dependence, pregnancy, neurologi-
cal or psychiatric illness, upper respiratory tract infection
within the last month, current use of anti-reflux treatment
(i.e., PPIs, antihistamine, alginate, and magaldrate), previous
history of neck surgery or trauma, benign vocal fold lesions,
malignancy, history of ear, nose, and throat radiotherapy,
and active seasonal allergies or asthma.

Multichannel intraluminal impedance-pH
monitoring

The characteristics of MII-pH device, placement, and analy-
ses have been described in previous publications [13]. In
summary, the MII-pH was composed of eight impedance
segments and two pH electrodes (Versaflex Z®, Digitrapper
pH-Z testing System, Medtronic, Europe). Six impedance
segments were placed along the esophageal zones (Z1-Z6)
and they were centered at 19, 17, 11,9, 7, and 5 cm above
the LES. Two additional impedance segments were placed
1 and 2 cm above the UES in the hypopharyngeal cavity.
The pH electrodes were placed 2 cm above LES and 1-2 cm
below UES, respectively. Proximal reflux event was defined
as an episode that reached two impedance sensors in the
hypopharynx. Acid reflux episode consisted of an episode
with pH <4.0. Non-acid reflux episode consisted of an epi-
sode with pH>4.0. The LPR diagnostic consisted of the
occurrence of > 1 proximal episode [14].

Treatment and clinical outcomes

The therapeutic algorithm was based on recent recommen-
dations of the LPR Study Group of YO-IFOS [1]. Based on
the characteristics of LPR at the MII-pH (acid, non-acid,
or mixed LPR), patients were treated with a personalized
treatment scheme, including diet, behavioral changes, and
the use of PPIs (pantoprazole) + alginate + magaldrate for
3 months. The respect of medication intake was carefully
assessed posttreatment through a structured anamnesis.

Symptoms and findings were assessed from pretreatment
to posttreatment with Reflux Symptom Score and Reflux
[13] Sign Assessment [15], respectively.
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Diet evaluation

Global Refluxogenic Score (GRES) was used to assess
the diet habits of the patients. GRES consists of a score
which rates the refluxogenic potential of foods and bever-
ages (REDS) [11] that are usually consumed by patients;
western European foods and beverages being classified
into five categories from very low refluxogenic food/bever-
age (cat.1) to very high refluxogenic food/beverage (cat.5)
(Tables 1, 2). In practice, based on Tables 1 and 2, the
patient selects the foods and beverages that she/he have
consumed over the previous 3 weeks and the physician
may add the categories of the foods and beverages to get
a score. In case of daily consumption of a food, the physi-
cian has to multiply the category of the food by the number
of day on which it was consumed. Thus, at most the patient
eats high refluxogenic foods/beverages, at the most the
GRES will be high. At the end of the initial consultation,
patient received a personalized diet grid identifying the
foods and beverages to avoid.

The respect of the anti-reflux diet has been assessed post-
treatment for evaluating the potential impact of diet on the
clinical improvement.

Statistical methods

Statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows (SPSS ver-
sion 22.0; IBM Corp, Armonk, NY, USA). The relationship
between GRES and the MII-pH data and the impact of the
respect of diet and medication on the clinical evolution were
investigated through multiple linear regression. Changes in
RSS, RSA, and GRES from pretreatment to posttreatment
were evaluated using the Wilcoxon signed-rank test. A level
of significance of P <0.05 was used.

Results

From the 89 patients who were recruited, 85 completed
the study. The characteristics of patients are described in
Table 3. Globus sensation, chronic cough, throat pain, and
sticky mucus were the main reasons for consultation. There
were 36 acid, 31 mixed, and 18 non-acid LPRs. Forty (47%)
patients had both LPR and GERD. The most common find-
ings reported by the GI endoscopy were LES insufficiency
(58.7%); esophagitis (42.9%); gastritis (42.9%); and hiatal
hernia (33.3%). GI endoscopy was normal in 14.4% of cases.
The mean value of GRES significantly decreased throughout
the treatment (Table 3).

Clinical evolution

The RSS significantly decreased from pretreatment to post-
treatment (Table 4). Precisely, the pretreatment to posttreat-
ment improvements of RSS subscores were significant for
ear, nose, and throat and digestive symptoms. The quality
of life scores of RSS significantly decreased throughout
treatment.

The RSA total score significantly decreased from pre-
treatment to posttreatment. Similar evolution was found for
the RSA subscores (Table 5).

Association between GRES and clinical findings

Irrespective to the types of reflux (acid, non-acid, mixed),
there was a significant positive association between GRES
and the occurrence of proximal reflux episodes at the MII-
pH (P=0.001). This significant association was maintained
considering the position of patient during the occurrence of
reflux episodes [upright/daytime (P=0.001) and recumbent/
nighttime (P =0.04)].

Trends were found regarding the association between
GRES and the occurrence of esophagitis (P=0.06); and
hiatal hernia and DeMeester score (P =0.06). Posttreatment,
patients with higher GRES had higher score of indigestion
(P=0.003).

The respect of diet was not associated with better clinical
improvement, when the variable (diet respect) was consid-
ered individually. Similar result was found for medication
respect. However, there was a significant and strong associa-
tion between the concomitant respect of diet and medication,
and the improvement of RSS (P=0.001). At most the patient
respected the diet advices and the medication intake, at most
the improvement of RSS was high.

Discussion

The role of diet in the development of reflux has long been
recognized and well-studied in patients with GERD. In LPR,
there are only a few conducted studies; all of them investi-
gating the impact of low-fat, high-protein, and alkaline diet
on the clinical evolution of LPR patients treated by PPIs or
with recalcitrant symptoms [2, 3, 10, 16-20]. Nowadays,
there is no study that specifically investigates the refluxog-
enic potential of foods and beverages on the development of
LPR, regarding MII-pH. The main finding of this study is the
strong association between the severity of the global refluxo-
genic diet score of the patient (GRES) and the occurrence of
proximal reflux episodes at the MII-pH. In other words, at
most the patients have high refluxogenic diet score, at most
they have a high number of proximal reflux episodes; the
refluxogenic diet, including acidic, high-fat and low-protein
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Table 2 Categories of Refluxogenic potential of beverages

Table 3 Characteristics of patients

Juice, water and alcohols pH GI>40  Cat UCat Characteristics

Alcohol (strong and licor)* 4 + 3 5 Age N/m+SD Range
Aloe vera 6.1 0 2 2 Mean =+ standard deviation (SD) 49.6+17.0 18-90
Apple juice 3.65 + 4 5 Gender

Beer’ (°) 4 + 3 5 Male 35 41.2%
Cacao (hot chocolate) 6.3 + 2 3 Female 50 58.8%
Chamomile 6.5 0 2 2 Gastrointestinal endoscopy (N=63) Prevalence
Chicory 5.95 0 3 3 Normal 9 14.4%
Coffee! 5 0 3 4 Esophagitis (LA grading system) 27 42.9%
Grapefruit juice 3.05 + 4 5 Los Angeles Grade A 24 38.1%
Lemon juice 23 + 4 5 Los Angeles Grade B 2 3.2%
Multi-fruit juice 3.8 + 4 5 Los Angeles Grade C 1 1.6%
Orange juice 35 + 4 5 Los Angeles Grade D 1 1.6%
Soda (sugar—free)b 2.5 0 4 5 Hiatal hernia 21 33.3%
Soda (with sugar)® 25 + 4 5 LES insufficiency 37 58.7%
Syrup (Mint, lemon, grenadine)  2.15 + 4 5 Gastritis 27 42.9%
Tea 5 0 3 4 Duodenitis 3 4.8%
Tea (blackberry)® 2.5 0 4 5 Helicobacter pilori infection 4 6.3%
Tea (black)* 5.3 0 3 4 MII-pH (m+SD)

Tea (green)d 7 0 2 3 Proximal reflux episodes 34.1+24.2

Tea (lemon)? 2.9 0 4 5 Upright reflux episodes 27.0+21.2

Tomato juice 435 0 3 3 Recumbent reflux episodes 6.2+9.8

Water (sparkling)® 7 0 2 3 DeMeester Score 23.8+41.6

Water (still) 7 0 2 2 GRES (pretreatment posttreatment) 101.4+23.8 54.6+23.2
Water (alkaline) 8 0 1 1 .

. GRES global refluxogenic score, LA Los Angeles, LES lower esopha-
Wine (red)® 4 0 4 3 geal sphincter, MII-pH multichannel intraluminal impedance-pH
Wine (rose)* 4 0 4 5 monitoring, SD standard deviation
Wine (white)® 4 0 4 5

For hot chocolate, the category is upgraded in case of additional sugar
GI glycemic index, cat. category at baseline, ucat. upgraded category

The classification of beverages depends on pH “glycemic index (GI;
high sugar-related osmolarity), Psparkling (upgrade), ‘the alcohol
degree (>3%=upgrade), and the “presence or lack of caffeine or
theine (“upgrade or downgrade)

foods, spicy, high-fiber raw vegetables, and acidic, sparkling
or alcoholic beverages. Many pathophysiological explana-
tions may explain our results.

First, the digestion of fat or fried foods is longer than the
digestion of low-fat foods. The increased emptying gastric
time is associated with a high number of transient relaxa-
tions of LES, related increase of the esophageal acid expo-
sure [21-23] and should be associated with UES relaxations
regarding our results. Thus, there would be a positive asso-
ciation between the consumption of fat foods and develop-
ment of esophagitis [24, 25]. Second, the LES pressure may
also be decreased by high-osmolality beverages, coffee (caf-
feine), and some teas [26]; the latter being associated with an
increase of erosive esophagitis [27]. Similar findings were
partly reported for alcoholic beverages, including wine, beer,
and liquor [27-31]. Alcoholic beverages would be associated

@ Springer

with a decrease of the gastric pH (through gastrin stimula-
tion) and a reduction of the perception of the esophageal
acid reflux events [25, 32]. A moderate consumption of
alcohol is even associated with a decrease of esophageal pH
in asymptomatic individuals, regarding pH measurements
[33-36]. A third class of foods reporting increased risk of
reflux is the raw high-fiber vegetables and acidic fruits. The
raw high-fiber vegetables are little digestible, which is asso-
ciated with an increased gastric emptying time, whereas the
fiber concentration is partly reduced once the vegetables are
cooked [37]. Another factor is the acid content of some fruits
and vegetables. In that respect, the tomato-derived products
are high-refluxogenic foods, because they contain two prom-
inent organic acids (citric and malic acids), which are the
most potent triggers of acid reflux in prone individuals and
higher tomato consumers [30, 38, 39]. Other mechanisms of
the refluxogenic potential of fruits and vegetables are still
unknown according to studies exhibiting that some fruits
are associated with the increase of heartburn [40, 41] and
GERD [42], irrespective of the fiber concentration or the pH
[43]. Finally, as found in some studies [44—46], chilli and
spicy foods are important factors negatively impacting the
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Table4 Evolution of Reflux Reflux symptom score Pre-treatment Post-treatment P value
symptom score throughout
treatment Ear, nose, and throat symptoms
1. Voice disorder 5.32+691 2.89+5.22 0.002
2. Throat pain 6.24+7.67 2.61+4.72 0.001
3. Pain during swallowing time 3.27+5.37 1.61+3.99 0.011
4. Dysphagia 4.08+6.49 1.33+2.98 0.001
5. Throat clearing 11.924+9.66 7.74+8.74 0.001
6. Globus sensation 10.56+9.58 8.37+10.07 0.069
7. Excess throat mucus 13.42+10.16 7.79+9.08 0.001
8. Ear pressure/pain 4.35+6.70 2.21+4.65 0.001
9. Tongue burning 2.68+6.07 1.64+4.82 0.344
Ear, nose, and throat total score 61.41+39.13 35.79+31.29 0.001
Digestive symptoms
1. Heartburn 8.73+8.84 3.46+5.97 0.001
2. Regurgitations or burps 5.77+7.52 1.76 +3.86 0.001
3. Abdominal pain 4.36+6.92 2.71+5.70 0.144
4. Diarrheas 2.74+75.75 0.99+3.59 0.007
5. Constipation 3.68+7.20 2.43+5.39 0.108
6. Indigestion 2.12+5.21 0.83+2.65 0.068
7. Abdominal distension/flatus 6.52+8.24 4.44+6.97 0.004
8. Halitosis 7.12+9.47 4.16+7.29 0.033
9. Nausea 2.81+5.87 1.53+4.84 0.017
Digestive total score 43.38+33.92 22.07+25.93 0.001
Respiratory symptoms
1. Cough after eating/lying down 6.45+8.38 3.33+6.29 0.001
2. Cough 6.23+8.06 3.50+7.03 0.003
3. Breathing difficulties 3.18+6.49 221+5.18 0.242
4. Chest pain 4.89+7.60 3.04+5.88 0.071
Respiratory total score 20.51+20.54 11.92+17.62 0.152
RSS - score total 125.18+74.22 69.77 +58.63 0.001
Quality of life score 33.71+19.01 21.32+13.49 0.001
Ear, nose, and throat QoL 15.35+£9.20 10.10 £ 6.66 0.001
Digestive QoL 12.59+8.98 7.39+6.39 0.001
Respiratory QoL 5.76 +£4.98 3.86+4.49 0.001

QoL quality of life, RSS reflux symptom score

esophageal sphincter pressure, even if they do not change
the esophageal motility [47-49].

However, these explanations could be balanced by some
studies, which did not find significant impact of fat foods [50,
51], coffee (caffeine) or tea [52, 53], and alcohol [54-56]
on LES tonicity, esophageal motility, or GERD develop-
ment. In fact, the majority of these researches studied very
specific food/beverage components and did not consider the
global diet of patients. The focus on one specific food/bev-
erage component may easily lead to controversial results,
because there are many inter-individual factors involving in
the digestive response to a food/beverage component. The
inter-individual variability includes the component metabo-
lism; the various trigger threshold of symptoms (mucosa
perception); heredity; and many unknown environmental

factors [11]. Thus, it has been demonstrated that the sensi-
tivity of esophageal mucosa to acidic foods varies from one
patient to another and would depend on the composition
of food [25]. In that respect, the reduction of the percep-
tion of esophageal acid reflux events could be an important
factor, leading to heterogeneity in the studies investigating
the impact of a component of food/beverage in a cohort of
patients considered as homogeneous. The metabolism of
some refluxogenic molecules would be different from one
patient to another [57, 58], leading to similar biases. For
these reasons, the assessment of the global refluxogenic
score of the patient needs to remain global, considering all
refluxogenic diet factors.

Additionally to the composition, the pH of foods and bev-
erages would be an important etiological factor of LPR with
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Table 5 Evolution of reflux sign assessment throughout treatment

Reflux sign assessment Pretreatment Posttreatment P value
Oral cavity findings
1. Anterior pillar erythema 3.23+1.50 297+1.68 0.192
2. Uvula erythema +edema 1.52+1.41 1.38+1.34 0.505
3. Coated tongue 1.23+£0.84 1.37+0.83 0.117
Oral cavity subscore 5.88+2.55 4.85+2.52 0.004
Pharyngeal findings
1. Nasopharyngeal wall erythema +inflammatory granulations 0.67+0.90 0.24+0.58 0.047
2. Posterior oro- or hypopharyngeal wall erythema 246+1.71 1.47+1.68 0.003
3. Posterior oro- or hypopharyngeal wall inflammatory granulations 1.03+1.31 0.73+1.10 0.038
4. Tongue tonsil hypertrophy 248+1.27 2.10+1.23 0.140
5. Contact between epiglotitis and tongue tonsils 2.93+1.66 2.52+1.80 0.359
6. Pharyngeal sticky mucus 227+1.75 1.78+1.78 0.117
Pharyngeal cavity subscore 10.90+4.18 7.08+3.70 0.001
Laryngeal findings
Sub- and supraglottic areas
1. Subglottic edema +erythema 0.03+0.17 0.03+0.18 0.180
2. Ventricular band erythema +edema 1.37+0.79 1.03+0.89 0.055
3. Epiglottis redness +edema 1.19+1.33 0.60+1.00 0.001
Posterior commissure
1. Commissure posterior/arytenoid erythema 3.34+1.63 2.00+1.98 0.001
2. Inter-arytenoid granulatory tissue 0.44+0.77 0.12+0.44 0.022
3. Posterior commissure hypertrophy 3.50+1.94 2.21+2.12 0.001
4. Retro-cricoid erythema 0.96+1.36 1.39+1.76 0.008
5. Retro-cricoid edema 1.89+1.81 0.54+1.01 0.090
Vocal folds
1. Endolaryngeal sticky mucus deposit 1.36+1.25 1.08+1.24 0.129
2. Vocal fold erythema 0.07+0.22 0.03+0.14 0.033
3. Edema of the free-edge or the entire vocal folds 0.07+0.16 0.08+0.16 0.782
4. Vocal fold lesions 0.06+0.33 0.03+0.25 0.180
Laryngeal subscore 13.05+6.30 7.95+5.27 0.001
RSA total 27.57+9.14 19.91+7.43 0.001

RSA reflux sign assessment

regard to studies reporting a significant clinical impact of
alkaline water [2—4]. As expected, at most the food is acidic,
at most the gastric content is acid, and the related gaseous
droplets of reflux episodes that contain pepsin. Together, all
high refluxogenic foods and beverages (the majority being
classified in the category 5 regarding REDS) lead to a higher
score of GRES and an obvious higher number of proximal
reflux episodes. Because the MII-pH proximal sensors are
placed in the hypopharynx, we may suspect that the con-
sumption of the refluxogenic foods and beverages leads to
UES relaxations.

The literature investigating the impact of diet in the
development of UES abnormalities and the related-LPR
symptoms remain lacking; limiting the comparison of our
results with the literature. In fact, the lack of study assess-
ing the impact of foods and beverages on LPR through

@ Springer

MII-pH is related to two main points: the low use of MII-
pH by otolaryngologists and the lack of development of
score(s) that objectively rate(s) the refluxogenic potential
of diet.

However, LPR is characterized by different mechanisms
from GERD, i.e. daytime and upright gaseous reflux epi-
sodes (LPR) versus recumbent and liquid episodes (GERD),
and the low prevalence of obese patients in LPR cohorts;
involving different mechanisms of action of refluxogenic
components of diet. These potential differences between
GERD and LPR need to be explored in future studies, which
should include a control group. The lack of control group is
the main weakness of the present study, but it is difficult to
realize MII-pH, especially in healthy individuals, regarding
the cost of the technique and the inconveniences associated
with the probe and device.
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Conclusion

The diet of the LPR patients has a significant impact on the
occurrence of proximal reflux episodes, which define the
LPR diagnosis. The consumption of acid, high-fat and low-
protein foods and acid, high-sugar or alcoholic beverages
may also lead to higher risk of esophagitis, but this trend
needs to be confirmed in larger cohorts. Future controlled
studies are needed to better understand the pathophysi-
ological mechanisms underlying the impact of diet in the
development of LPR. These studies should consider the use
of diet scores, MII-pH, and esophageal manometry to pro-
vide objective information for the study of the relationship
between LPR and diet. Meanwhile, the food and beverage
tables related to the Refluxogenic Diet Score and the Global
Refluxogenic Score may be used for the management of LPR.
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