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in Patients With Allergy
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Summary: Objective. To describe the prevalence of laryngopharyngeal reflux (LPR)-related symptoms in
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allergy patient using the Reflux Symptom Index (RSI) by Belafsky et al and the Reflux Symptom Score (RSS) by
Lechien et al.
Subjects and Methods. A total of 84 patients were enrolled in this study. Fifty-two consecutive patients were
asked to fill RSI. Similarly, 32 patients were asked to fill RSS. Demographic data included age, gender, history of
smoking, family history for eczema, atopy, asthma, food and drug allergy.
Results. Fifty-seven of the 84 patients were positive for at least one allergen and hence were diagnosed with
allergy. Of the 52 patients who received the RSI, 36 patients were allergic to at least one allergen (36/52). Of the
32 patients who filled the RSS, 21 tested positive for at least one allergen (21/32). There was no significant differ-
ence in the number of positive RSI scores (>13) between patients with allergy to at least one allergen in compari-
son to patients with no allergy (P = 0.329). There was a significant difference in the number of positive RSS
scores (>13) between patients with allergy to at least one allergen in comparison to patients with no allergy (P-
value 0.0345). The odds of having RSS >13 in an allergic patient was significant (OR = 5.6, CI 95% = 1.15-27.37).
Conclusion. The results of this study provide evidence that patients with allergy have increased incidence of
LPR related symptoms using the RSS. The cross-cutting in the clinical picture of patients with allergy and LPR
stresses the need for objective testing such as double probe Ph-metry and impedance to diagnose this latter.
Future studies are needed to explore further the cause-effect relationship between allergy and LPR.
KeyWords: Otolaryngology—Allergy—Laryngopharyngeal reflux disease—Screening—Reflux—Laryngology.
INTRODUCTION
Allergic disorders are part of everyday medical practice.
Their prevalence is increasing with more than 50% of the
United States (US) population testing positive to at least
one allergen.1-4 One of the highlights of allergic disorders is
the presence of systemic sensitization manifested by multiple
comorbidities, among which is allergic laryngitis.5,6 Brook
et al reported than half (51.8%) of patients with laryngeal
symptoms tested positive for one inhalant allergen at least.
More so, the odds of having a positive allergy in patients
with laryngeal symptoms was comparable to those with
nasal symptoms.7 Similarly, Koc et al studied the prevalence
of vocal symptoms in 30 patients with allergic rhinitis and
showed a higher VHI (Voice Handicap Index) score and s/z
ratio in the allergic group in comparison to the non-allergic
group.8 In an investigation by Randhawa et al involving 70
patients presenting for skin testing, the mean VHI score was
found to be higher in patients with positive testing for 4 or
more allergens.9 In another study by Hamdan et al singers
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with vocal symptoms were 15% more likely to have allergic
rhinitis than singers with no vocal complaints.10

The high prevalence of vocal symptoms in patients with
allergy can be ascribed to the location of the larynx between
the upper and lower airways, which makes it susceptible to
environmental allergens and inflammatory changes. Based
on the unified airway concept described by Krouse et al,11

atopic diseases of the airway are the manifestation of one
inflammatory process which requires an integrated unified
approach for management.12 Local inflammation in one
part of the airway induces systemic signaling that results in
inflammatory cell release into different sites of the airway.
Common inflammatory mediators such as interleukins (IL-
4, IL-5, IL-13) and others “crosstalk” between different
parts of the respiratory tract13 leading to inflammatory
changes. Other causes of laryngeal inflammation include
downstream trafficking of the mucus via postnasal drip and
mouth breathing secondary to nasal congestion. This latter
can lead to vocal fold dryness which in turn is associated
with an increase in phonatory effort.14-16 Changes in voice
timber have also been described in patients with allergies as
a result of alterations in the wall and configuration of the
vocal tract. These in turn can lead to changes in vocal tract
resonance.17

Few studies have examined the prevalence of laryngo-
pharyngeal reflux (LPR) in patients with allergy.18-21 The
refluxed contents from the stomach into the upper aero-
digestive tract causes a wide-spectrum of symptoms and
signs that can overlap with those of patients with allergy.
To that end, Lechien et al, stressed the lack of a standard-
ized objective diagnostic criteria for LPR and the need to
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establish a multiparametric diagnostic approach to better
identify and manage LPR in the clinic.21,22 The aim of this
study is to cast more information on the prevalence of LPR-
related symptoms in allergy patient using the Reflux Symp-
tom Index (RSI) by Belafsky et al23 and the more compre-
hensive questionnaire, the Reflux Symptom Score (RSS) by
Lechien et al.24 The hypothesis set forth is that patients with
allergy are more likely to score higher on reflux (LPR)
symptom surveys than patients without positive allergy skin
test.
SUBJECTS AND METHODS
After having read and signed the informed consent
approved by the Institution review board, patients who pre-
sented to the allergy clinic of a tertiary medical referral cen-
ter for skin testing between June 2019 and December 2019
were invited to participate in this study. Patients on medica-
tions for rhinitis and/ or gastro-esophageal reflux disease at
the time of investigation were excluded from the study. Sim-
ilarly, patients with a recent history of upper respiratory
tract infection, history of laryngeal manipulation or surgery,
history of central or peripheral neurologic disorder causing
throat symptoms or vocal changes were also excluded.
Demographic data included age, gender, history of smok-
ing, family history for eczema, atopy, asthma, food and
drug allergy.

All the patients included in this study underwent the skin
prick test, which is a minimally invasive test with a sensitiv-
ity of 80%-97%, specificity of 70%-95%, and positive predic-
tive value of 95%-100%.25,26 When coupled with history
taking in patients with allergic rhinitis, the PPV (Positive
Predictive Value) ranges between 97% and 99%.26 The
advantage of the skin prick test is that it can tailored to
cover the most common allergens in a specific area/region in
order to increase its sensitivity. In our study, patients were
tested for common tree allergens (ash, cypress, olive tree,
eastern oak, privet, birch mix, pine mix), grasses (bermuda,
timothy, ryegrass, 7 grass mix), weeds (chenopodium, rus-
sian thistle, ragweed and weed mix), mold mix, household
inhalants (D. Farinae and D. pteronyssinus) and pet aller-
gens (cat and dog).27 The tests were done on the back of par-
ticipants (the allergens tested were provided from DIATER
Laboratories). A test was considered positive when it con-
tained a wheal larger than 3 mm.28

A total of 84 patients were enrolled in this study. Fifty-
two consecutive patients were asked to fill RSI, where a
score >13 or more was considered as abnormal.23 Similarly,
32 patients were asked to fill RSS.24 This latter is divided
into three sections with symptoms relating to the ear/nose/
throat in one, symptoms related to the abdomen in two, and
symptoms related to chest in three. Each item was rated
from 0 to 5 for severity, frequency, and interference with
quality of life. For each item, the severity score is multiplied
by the frequency score to obtain a symptom score (0-25).
The sum of these symptom scores is calculated to obtain the
RSS final score (0-550). Patients with an RSS >13 were con-
sidered as highly suspect of LPR.24
STATISTICAL ANALYSIS
Means (§ standard deviation) and frequencies were calcu-
lated to describe continuous and categorical variables,
respectively. Mann-Whitney U test was used to compare the
means of the continuous variables between patients with
allergy and patients without. Data was analyzed using SPSS
version 24 (SPSS Inc, Chicago, IL).
RESULTS

Demographic data and clinical symptoms of the
study group
A total of 84 patients (41 males, 43 females) were recruited
for this study. Thirty-eight percent of the participants were
smokers and 52% had a positive history of alcohol con-
sumption. In the total group, patient’s history was positive
for eczema or urticaria, asthma and food/drug allergy in
49%, 14%, and 12% of the cases, respectively. There was a
family history of atopy in 73% of patients. The most com-
mon allergic symptoms were nasal congestion (72.3%),
sneezing (47%), and rhinorrhea (43.4%). Less common
symptoms included cough and postnasal drip in 22.9%, dys-
pnea in 18.1% and ocular symptoms of redness or itching
and lacrimation in 15.7% of the cases.

Thirty-two filled the RSS, and 52 patients filled RSI.
There was no statistically significant differences between the
group of patients who filled the RSS and RSI questionnaires
in regards to gender and gender. Similarly, there was no sta-
tistically significant difference in family and personal history
for eczema, atopy, asthma, food and drug allergy between
those who filled the RSI and RSS questionnaire. There were
no statistically significant differences in RSI or RSS scores
between normal-weight, overweight and obese patients (P >
0.05) (Table 1).
Allergy skin testing results
Fifty-seven of the 84 patients were positive for at least one
allergen and hence were diagnosed with allergy. Of the 57
patients with positive skin testing to at least one allergen, 25
(44%) tested positive for trees, 18 (32%) for Grasses, 15
(26%) for Weeds, 5 (9%) for Molds, 47 (82%) for in house
inhalants and 27 (47%) for pets (Table 2). Of the 52 patients
who received the RSI, 36 patients were allergic to at least
one allergen (36/52), and 23 patients tested positive to at
least three allergens. Of the 32 patients who filled the RSS,
21 tested positive for at least one allergen (21/32), and 17
tested positive to at least three allergens.
Prevalence of LPR related symptoms using the RSI in
patients with allergy vs. patients with no allergy
A total of 52 patients filled the RSI, among whom 69.23%
(N = 36) tested positive to at least one allergen. Of the 36



TABLE 1.
Demographics Information

Category RSI Group RSS Group P-value N (% of total)

Sex

Male 15 (47%) 26 (50%) 41 (49%)

Female 17 (53%) 26 (50%) 0.784 43 (51%)

Smokers 12 (38%) 20 (39%) 0.931 32 (38%)

Alcohol consumption 16 (50%) 28 (55%) 0.736 44 (52%)

Body Mass Index (BMI)

BMI < 25 16 (50%) 34 (67%) 50 (60%)

BMI > 25 17 (53%) 17 (33%) 0.167 34 (40%)

Family history of atopy 23 (72%) 38 (75%) 0.906 61 (73%)

Personal history of eczema/urticaria 18 (56%) 23 (45%) 0.832 41 (49%)

Personal history of asthma 2 (6%) 10 (20%) 0.101 12 (14%)

Personal history of food allergy 2 (6%) 8 (16%) 0.214 10 (12%)

Personal history of drug allergy 4 (13%) 8 (16%) 0.718 12 (14%)
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patients who tested positive to at least one allergen, seven
had an RSI >13 and the mean RSI score was 8.05. Of the 16
non-allergic patients, four had an RSI >13 and the mean
RSI score was 9.93. There was no significant difference in
the number of positive RSI scores (>13) between patients
with allergy to at least one allergen in comparison to
patients with no allergy (P = 0.329). Similarly, there was no
significant difference in the mean score of RSI in patients
with allergy to at least one allergen in comparison to
patients with no allergy (P = 0.764).

A sub-category analysis was also performed comparing
the RSI mean scores in patients testing positive for at least
three allergens compared to non-allergic patients. There
TABLE 2.
Number of Patients (N) Testing Positive for Each of the
Tested Allergens

Positive Skin Test for: N

Trees 25

Grasses 18

Weeds 15

Molds 5

Household inhalants 47

Pets 27

TABLE 3.
Frequency of Reflux Disease and Mean Reflux Symptoms Inde
Three Allergens and Patients Who are not Allergic

Allergic to at Least

One Allergen

(n = 36)

Non-allergic

(N = 16)

Number of patients

with RSI above 13

7/36 4/16

Mean score RSI 8.056 9.933
was no significant difference in the mean score of RSI in
patients with allergy to at least three allergens in compari-
son to patients with no allergy (8.203 vs. 8.963, respectively,
P = 0.849). Similarly, there was no significant difference in
the number of positive RSI scores (>13) between the two
groups (6/23 vs. 5/29, respectively, P = 0.224) (Table 3).

In summary, there was no significant difference in the
prevalence of LPR related symptoms using RSI in patients
with allergy vs. patients with no allergy. There was also no
significant difference in the mean score of RSI among
the two groups. The odds of having RSI >13 in an
allergic patient was non-significant (OR = 0.72, CI
95% = 0.18-2.94).
Prevalence of LPR related symptoms using the RSS in
patients with allergy vs. patients with no allergy
A total of 32 patients filled the RSS questionnaire, 65.62%
(n = 21) tested positive for at least one allergen. Among the
21 patients positive to at least one allergen, 14 (66.66%) had
a RSS >13 and the mean RSS score was 25.91. Of the 17
non-allergic patients, three (17.64%) had an RSS >13 and
the mean RSS score was 14.18. There was a significant dif-
ference in the number of positive RSS scores (>13) between
patients with allergy to at least one allergen in comparison
to patients with no allergy (P-value 0.0345). However, there
x (RSI) in Patients Allergic to at Least One, and at Least

P-value Allergic to at Least

Three Allergens

Non-allergic P-value

0.329 6/23 5/29 0.224

0.764 8.208 8.963 0.849



TABLE 4.
Frequency of Reflux Disease and Mean Reflux Symptoms Score (RSIS) in Patients Allergic to at Least One, and at Least
Three Allergens and Patients Who are not Allergic

Allergic to at Least

One Allergen (n = 21)

Non Allergic P-value Allergic to at Least

Three Allergens

Non- allergic P-value

Frequency

with RSS > 13

14/21 3/11 0.0345 12/17 5/15 0.0178

Mean RSS 25.91 14.18 0.47 29.07 13.39 0.21
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was no significant difference in the mean score of RSS in
patients with allergy to at least one allergen in comparison
to patients with no allergy (P = 0.47).

A sub-category analysis was also performed comparing
the RSS mean scores in patients testing positive for at least
three allergens compared to non-allergic patients. There
was also a significant difference in the number of positive
RSS scores (>13) between the two groups (12/17 vs. 5/15,
respectively, P = 0.0178). There was no significant differ-
ence in the mean score of RSS in patients with allergy to at
least three allergens in comparison to patients with no
allergy (29.07 vs. 13.39, respectively, P = 0.21) (Table 4).

In summary, there was a significant difference in the prev-
alence of LPR related symptoms using RSS in patients with
allergy vs. patients with no allergy. The odds of having RSS
>13 in an allergic patient was significant (OR = 5.6, CI
95% = 1.15-27.37).
DISCUSSION
Since the introduction of the unified airway concept, allergic
laryngitis has become an increasingly frequent diagnosis in
patients with non-specific laryngeal symptoms and signs.
Common Endoscopic findings commonly encountered in
patients with LPR and allergy include mucosal edema,
hyperemia, and presence of thick mucus. Note that this later
has a high positive predictive value for allergy whereas pseu-
dosulcus vocalis is mostly diagnostic of LPR.29,30 Patients
with allergy may complain of symptoms that are congruent
with those reported by patients with history of LPR, includ-
ing throat clearing, globus, dysphonia. . .31-33 Multiple stud-
ies have looked at the prevalence of allergy in patients with
LPR, but only few examined the prevalence of LPR in
patients with allergy. In our study group, one out of five of
patients tested positive for at least one allergen had LPR
using RSI (>13) and three out of four patients had LPR
using RSS.

The higher prevalence of LPR related symptoms using
the RSS questionnaire in comparison to the RSI can be
ascribed to the more extensive nature of this questionnaire
which screens for 22 symptoms instead of 9, and looks at
severity and frequency of each. Moreover, the odds of hav-
ing RSS >13 in an allergic patient was significant particu-
larly (OR = 5.6, CI 95% = 1.15-27.37). The decrease
specificity of the RSI questionnaire in patients with allergy
has been investigated by Brauer et al. The authors looked at
the RSI scores in a population of allergic adults and found
that score cut-off of 19 instead of 13 had a better specificity
in diagnosing LPR. The cut-off of 19 was chosen based on
the ROC (receiver operating characteristic) analysis and
yielded a sensitivity of 0.8333 and a specificity of 0.5556
with a PPV of 0.5102.34 However, in our study, there was
no significant difference in the number of positive RSI
scores (>13) between patients with allergy to at least one
allergen in comparison to patients with no allergy. Bringing
the threshold of the RSI up to 19 in our study group would
decrease the number of positive RSI scores from 11 to 4.
The prevalence is very low to draw any statistically signifi-
cant analysis.

The higher prevalence of LPR related symptoms in
patients with allergy in our study population is in accord
with previous studies. Feng et al showed an increase hazard
ratio of developing GERD in allergic rhinitis (AR) patients
in comparison to non-AR, particularly in children younger
than six. In their study, patients with allergy were 91% more
likely to develop GERD (Gastro-esophageal Reflux Dis-
ease) than non-allergic patients (adjusted HR 1.91, 95% CI,
P < 0.001).18 In another study, Kung et al evaluated the
presence of GERD in allergic rhinitis (AR) in 96,905 partic-
ipants. The authors found that AR is significantly correlated
with the onset of newly diagnosed GERD in adults. AR by
itself was found a risk factor for developing GERD as well
as when it is present with asthma.19 The results of these
studies are in alignment with the results of our investigation

The higher prevalence of LPR-related symptoms in
patients with allergy can be ascribed to several factors.
Throat itching and postnasal drip in allergic patients cause
an increased frequency of swallowing that is associated with
increased frequency of transient lower-esophageal sphincter
relaxations.8,35 Although LPR is characterized by dysfunc-
tion in the upper esophageal sphincter not the lower-esoph-
ageal sphincter (LES), transient lower esophageal
relaxations exacerbated by the frequent swallowing may
promote reflux into the esophagus and possibly into the
pharyngeal and laryngeal inlet in patients with concomitant
UES dysfunction. This can be ascribed to the fact that reflux
disease is often a spectrum that includes both GERD and
LPR.36

Symptoms of reflux may also be the result of alterations
in LES contractions secondary to the release of histamine
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from mast cells.37 Histamine has been shown to play an
important role in LES tone in a dose-dependent manner.
Furthermore it increases the production of gastric acid by
acting on H2 receptors in the stomach and therefore pro-
motes reflux and its symptoms.38 It is also speculated that
reflux can be aggravated by the presence of eosinophils in
the esophageal mucosa in the setting of atopic airway dis-
ease.39 Eosinophils, which play an important role in the
pathogenesis of allergy, have also been discovered in esoph-
ageal mucosa of GERD patients.40 Eosinophils are impor-
tant inflammatory mediators, they secrete significant
amount of IL-4 that promotes goblet cell production and
hence mucus accumulation. They can further up-regulate
integrins and adhesion molecules to recruit further inflam-
matory mediators and potentiate the inflammatory response
and eventually aggravate GERD symptoms.40,41

Our study has limitations including small sample size
and a non-randomized sample as the first fifty-two all
received the RSI with subsequent patients taking the
RSS. Moreover, the study results are based on a subjec-
tive questionnaire with no objective evaluation of LPR
such as laryngoscopy, double-probe pH monitoring and
esophageal impedance testing. The cross-cutting in the
clinical picture of patients with allergy and LPR stresses
the need for objective testing such as double probe Ph-
metry and impedance to diagnose this latter. Another
limitation to our study is the high prevalence of smok-
ing, which is a confounding factor that can mask the
laryngeal symptoms of allergy and reflux disease. Never-
theless, it is important to note that the high prevalence
of smoking in our study group, is commensurate with
the prevalence of smoking in Lebanon, which has been
shown to be 36.9%.42 The prevalence is higher in adults
aged above 40 with a value of 35.9%-51.9%.43 Another
limitation worth mentioning is the fact that allergen test
panels are finite and do not test for all possible allergens
to rule out allergy. Nevertheless, as was mentioned
above, the patients were tested for the most common
allergens encountered in our region.27
CONCLUSION
The results of this study provide further evidence that
patients with allergy are more likely to exhibit LPR
symptoms assessed on the RSS questionnaire. Objective
diagnostic tests can aid in differentiating these two enti-
ties. This study also highlights the need for future studies
to explore whether the presence of allergy can be respon-
sible for causing the LPR symptoms identified on the
RSS questionnaire.
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