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Abstract
Allergic rhinitis (AR) is a very common medical condition worldwide which affects the quality of life of
many for long periods throughout the year. It has many symptoms such as sneezing, a sore throat,
globus pharyngeus, rhinorrhoea, congestion, and postnasal drip that may overlap with laryngopharyngeal
re�ux (LPR) which is a different medical condition. LPR can be considered as an extra oesophageal
manifestation of gastro-oesophageal re�ux disease (GORD) or a different entity altogether. LPR can go
under-diagnosed as there is no de�nitive diagnostic tool. LPR can impose a real challenge as it may
occur for years without diagnosis which can affect the quality of life even more. Having AR can also
increase the chance of having asthma which is also in turn correlated with having GORD. Although AR
and LPR are not life-threatening, they are persistent medical conditions, meaning they affect the everyday
life and causing unnecessary distress. In this study we evaluate their correlation in Syria in the Middle
East as there are not many studies on this topic. We found responders with LPR symptoms do have more
AR symptoms (P<0.001) and that AR and LPR are correlated with having asthma. We also found that AR
and LPR correlation is independent from having asthma P<0.0001 but with subjects with asthma, no
such a correlation was found.

Introduction
Laryngopharyngeal re�ux (LPR) is having a re�ux of gastric contents that reaches the upper
aerodigestive tract without having heartburn or regurgitation [1]. LPR is an atypical presentation of
gastro-oesophageal re�ux disease (GORD) or can be considered a different entity [2]. LPR and GORD can
have different symptoms as GORD has other signs such as heartburn and regurgitation that increase at
night and when supine and having oesophagitis on endoscopy or abnormal pH monitoring [1, 3]. In
contrast, LPR diagnosis can be much more complicated with many methods from interviews to
challenging treatment methods as LPR has many vague and unspeci�c symptoms such as throat
clearing, globus pharyngeus, and hoarseness [3-5]. Many risk factors for GORD were studied such as
having asthma which was found by meta-analysis to be correlated with GORD [6].

Allergic rhinitis (AR) is one of the most common diseases worldwide; it is an in�ammation that occurs in
the nasal mucosa due to allergens exposure [7]. AR prevalence ranges from 5% to 22% worldwide [8].
However, a survey in the Middle East found that 10% of responders had AR [9]. Although AR is not life-
threatening, AR affects the quality of life, and is a common risk factor for multiple airway conditions [10-
13]. AR and asthma can be viewed as two corresponding airway diseases as they have common traits
[14]. AR has a wide variety of symptoms including sneezing, a sore throat, globus pharyngeus,
rhinorrhoea and congestion, and postnasal drip [15, 16]. As AR and LPR have many symptoms in
common resulting from irritation to the aerodigestive tract, they may have a correlation as suggested in
many studies regardless of having asthma [17, 18]. In this study we used a validated re�ux symptom
index (RSI) in Arabic [5, 19-22] to assess LPR and an Arabic version of the score for allergic rhinitis
(SFAR) [23, 24] to assess AR in Syria and to �nd if such a correlation exists.
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Methods And Materials
Online surveys were used so we can cover the largest population possible. Informed consent was taken
for participating in the research, and for using and publishing of the data. Demographic questions were
asked such as gender and age and questions about other comorbidities. We used a form of RSI which
was validated in Arabic [22]. RSI is a self-administered questionnaire which relies on a scoring system for
symptoms that evaluate the possibility of LPR and the cut-off point was set as 13 or more to suggest the
possibility of LPR [5, 19]. We also used an Arabic version of SFAR, a simple self-reported tool and the cut-
off point was 7 [23, 24]. These symptoms included: hoarseness, throat clearing, mucus in the throat,
di�culty of swallowing, coughing after lying down or eating, di�culties of breathing, annoying cough,
globus pharyngeus and heartburn. The scale ranged from 0 when answering “no problem” to 5 when
answering “severe problem” for each item. The total score ranged from 0 to 45. This study protocol was
approved by Damascus University, faculty of medicine and was conducted online, including Syrians from
all cities.

Data were processed using IBM SPSS software version 26 for Windows (SPSS Inc, IL, USA). Chi-square
was performed to determine statistical signi�cance between the groups. Pearson correlation coe�cient
was calculated for the groups. Odds ratios (ORs) and the 95% con�dence intervals were also calculated
for the groups using Mantel–Haenszel test by using the same software. Values of less than 0.05 for the
two-tailed P values were considered statistically signi�cant.

Results
The study had 673 subjects (170 males and 503 females) with a mean age of 23.92 ± 6.620. SFAR and
RSI questionnaires were disturbed to all subjects with the result that 341 (50.7%) subjects had AR
according to SFAR and 212 (31.5%) subjects had LPR according to RSI. We compared subjects with
negative and positive �nal results (Table 1) and found that having positive symptoms that suggest LPR
was correlated with having AR suggestive tests P<0.0001 (OR, 2.592; 95% CI 1.846-3.639).

Comparing each SFAR item with positive and negative LPR is demonstrated in Table 2. Having positive
LPR was signi�cantly correlated with sneezing, runny nose, blocked nose, nasal symptoms with itchy
eyes, time of occurrence, triggers, perceived allergic status, previous medical diagnosis, familial history of
allergy and father history of allergy P<0.05. When excluding subjects with asthma, we found a
statistically signi�cant difference when having LPR being also correlated with AR despite excluding
asthma P<0.0001 (OR, 2.454; 95% CI 1.724-3.492). However, if we only included subjects with positive
asthma, no signi�cant correlation was found when comparing having AR or LPR P>0.05 (Table 1). Having
asthma was correlated with LPR P=0.0002 (OR 3.096; 95% CI 1.665-5.759) and with AR P<0.0001 (OR
6.772; 95% CI 2.823-16.248).  When bivariate Pearson correlation was used to compare the scores of
SFAR and RSI, a signi�cant positive moderate correlation was found r=0.334 (Figure 1) and another
signi�cant positive moderate correlation r=0.316 when excluding asthma (Figure 2). However, no
signi�cant correlation was found when comparing RSI and SFAR in subjects with asthma
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P>0.05.Comparing between each RSI item and positive and negative SFAR is demonstrated in table 3.
Having positive SFAR is positively correlated with having more LPR symptoms, including sore throat,
sputum production, excessive secretions, dysphagia, coughing after eating, sleeping and lying down,
breathing di�culties, extreme coughing episodes, a sense of foreign body in the throat, Epigastric Burning
Sense, Chest Pain, Indigestion, and GORD (P<0.001). Having asthma was correlated with higher RSI and
SFAR scores (P<0.001).

RSI mean score was 10.50 ± 9.085 (CI 95%: 9.83 - 11.25) and SFAR mean score was 6.72 ± 3.560 (95%
CI: 6.45, 7.00). In subjects with positive LPR in RSI, SFAR mean score was 8.08 ± 3.290 (CI 95% 7.63,
8.53) with 141 (66.5%) subjects (CI 95%: 59.9, 73.1) having positive AR according to SFAR. In subjects
with positive AR in SFAR, RSI mean score was 13.00 ± 9.705 (CI 95%: 12.04, 14.03) with 141 (41.3%)
subjects (CI 95%: 36.1%, 46.9%) having positive LPR according to RSI. In subjects with asthma, SFAR
mean score was 10.50 ± 2.841 (CI 95%: 9.64, 11.29), and RSI mean score was 16.14 ± 11.645 (CI 95%:
13.14, 19.73). When excluding asthma patients, SFAR mean score was 6.45 ± 3.455 (CI 95%: 6.19, 6.73),
and SFAR mean score was 10.11 ± 8.756 (CI 95%: 9.49, 10.78). Therefore, asthma subjects had higher
RSI and SFAR scores (P<0.001).

 

Discussion
LPR diagnosis has many methods that are used for diagnosis; such as throat biopsies [25], and 24-hour
oropharyngeal pH monitoring [26]. Noninstrumental methods can also be used such as RSI and the re�ux
�nding score (RFS) [5, 19], but they cannot be used as the gold standard to diagnose LPR. AR can be
diagnosed by accurate history taking of allergy symptoms and diagnostic tests that may involve Ig-E
detection, hypersensitive skin tests and nasal challenge tests [27]. Skin-prick testing had only moderate
accuracy and had a huge �nancial burden on health systems [28]. This can justify using questionnaire-
based diagnostic tools as their accuracy is acceptable and much cheaper than diagnostic tests,
especially in developing countries. And in our study we used the RSI and SFAR questionnaires to
determine the prevalence of these diseases and suggesting the need for more accurate diagnosis.

One study found that about 25% of patients who had AR also had asthma. Having asthma was also
correlated with having much more incidence for AR [29]. Two older studies found that having AR
increases the chance of acquiring asthma by threefold and that AR diagnosis was mostly made before
asthma presentation [30, 31]. Furthermore,  if AR was not aggressively treated early, there would be a
higher chance of acquiring asthma [27]. Our study found that asthma also increased the incidence for AR
by sixfold and the result was statistically signi�cant. Asthma correlation with GORD can be explained by
the fact that in asthma patients, coughing and increasing intra-abdominal pressure may induce GORD
and that also in GORD patients, gastric re�ux exposure can directly damage pulmonary tree, causing
bronchoconstriction [32-36]. We found that asthma was signi�cantly correlated with LPR as patients with
asthma had a threefold increase in the incidence for LPR in our subjects. As the larynx exists in a critical
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location that connects upper and lower airways which all have the same microscopic structure, it is
suggested that having a disease in one portion of this system would affect the entire respiratory system
[37]. This could explain having asthma is correlated with having nasal symptoms and that allergy causes
laryngeal irritation similarly to AR [38, 39]. AR and allergic laryngitis (AL) can have similar manifestations
[40] and as AR/AL and LPR can have overlapping symptoms, distinguishing them was proven di�cult in
one small study and can have no difference [15]. In our study, SFAR and RSI scores were signi�cantly
higher in subjects with asthma, indicating asthma is correlated with having more symptoms of LPR and
AR. However, if we only included subjects with asthma, no signi�cant correlation was found between LPR
and AR.

If a correlation between respiratory tract disorders and GORD was to be made, certain criteria should be
met: both disorders should occur more simultaneously when compared with the general population with
a plausible mechanism that can explain how GORD caused such a correlation and patients should be
relieved when anti-re�ux therapies are used [41]. A causal link between GORD and AR was not established
and only a few studies indicated a correlation [42]. We found in our study that LPR and AR occurred
simultaneously more frequently as having LPR increased the incidence for AR by more than two folds
which is similar to other studies [17, 18]. Having asthma increased the correlation, but the correlation
persisted even when excluding asthma which concurs with another study [18]. We also found that
subjects with asthma had higher LPR and AR symptom scores which are similar to the study [18]. Mast
cells release histamine as a result of GORD which might promote lower-oesophageal dysfunction [43].
Another crucial component of allergic reaction is Eosinophils which are found more in the mucosa of
oesophagus in GORD patients [44]. GORD in addition to Rhinitis in general are among the main causes of
chronic cough, and their role has been discussed in several studies; increased reoccurrence of the cough
with re�ux symptom has also been reported in more than a few patients with GORD and in those with
rhinitis who do not have symptoms of GORD, indicating that other factors contribute to the development
of chronic cough. In addition, the coexistence of GORD and chronic rhinosinusitis (CRS) were reported by
multiple studies [17, 18, 41, 42, 45, 46]. One theory explaining this phenomena is that Helicobacter pylori,
which is usually found in the gastric mucosa and promotes heartburning, can exist in the sinonasal
cavity [47]. Another theory correlated GORD with bronchial spasm [46, 48]. However, one study suggested
that GORD would only worsen nasal symptom scores but did not cause chronic rhinosinusitis [46].
Studies data are con�icting in role of PPI in LPR as some studies found a higher response when using
PPI suggesting complex patterns of LPR,  while others did not show additional relief of symptoms
compared with placebo [49] although a positive correlation was found between pH Ryan score and total
SFAR score in another study which could be related to LPR [17]. RSI score in our study increased in
responders with positive AR symptoms, suggesting that having AR increased the symptoms of LPR and
vice versa, SFAR score increased with positive LPR symptoms, suggesting that having LPR increased
symptoms of AR. This all also found when comparing each symptom of LPR with having AR and vice
versa.

In conclusion, many studies had contradicting data for LPR and AR as their de�nition and methods of
diagnosis may differ and overlap. We need more detailed methods for diagnosis as AR and LPR have a
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very high prevalence and their better managing may affect the quality of life for a very large population.
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TABLE 1

Comparing Positive SFAR score with positive RSI score.

     

Characteristic Positive
RSI

Percentage (CI
95%)

Negative
RSI

Percentage        (CI
95%)

P value OR

SFAR Score

Positive SFAR score  
 Negative SFAR score

 

141
 71

 

66.5
 33.5

 

200 
 261

 

43.4 
 56.6

 

<0.000001

 

2.592 (1.846-
3.639)

SFAR Score in subjects with
Asthma

Positive SFAR score  
 Negative SFAR score

 

22
 3

 

88.0
 12.0

 

16 
 3

 

84.2 
 15.8

 

NS

 

1.375 (0.245-
7.717)

SFAR Score in Subjects without
Asthma

Positive SFAR score  
 Negative SFAR score

 

119
 68

 

63.6
 36.4

 

184 
 258

 

41.6 
 58.4

 

<0.000001

 

2.454 (1.724-
3.492)

             

CI: Confidence interval.  SFAR: Score for allergic rhinitis. RSI: Reflux symptom index. OR: Odds ratio. NS: Not significant.
 

Figures
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TABLE 2
Comparing each SFAR item with having positive or negative LPR according to RSI

SFAR items Positive RSI Percentage  Negative RSI
Percentage P value OR (CI=95%)

Sneezing

Negative 
 Positive

 

91 
 121

 

42.9 
 57.1

 

267 
 194

 

57.9
 42.1

 

0.0003

 

1.830 (1.317-2.543)

Runny Nose

Negative 
 Positive

 

88 
 124

 

41.6 
 58.4

 

234 
 227

 

50.8
 49.2

 

0.026

 

1.453 (1.046-2.018)

Blocked Nose

Negative 
 Positive

 

63 
 149

 

29.7 
 70.3

 

240 
 221

 

52.1
 47.9

 

<0.0001

 

2.568 (1.816-3.632)

Nasal Symptoms Plus Itchy Eyes

Negative 
 Positive

 

87 
 125

 

41.0 
 59.0

 

278 
 183

 

60.3
 39.7

 

<0.0001

 

2.183 (1.567-3.040)

Time Of Occurrence

Unspecified 
Pollen Season 
 Perennial

 

100 
30 
 82

 

47.2 
14.2 
 38.7

 

265 
76 

 120

 

57.5
16.5
 26.0

 

0.004a

 

1.514 (1.092-2.100)a

Triggers

None 
Animals 
Pollens, House Dust (mites), Dust 
 All of the Above

 

57 
2 

130 
 23

 

26.9 
0.9 
61.3 
 10.8

 

189 
4 

241 
 27

 

41.0
0.9
52.3
 5.9

 

0.002b

 

1.890 (1.324-2.697)

Perceived Allergic Status

Negative 
 Positive

 

81 
 131

 

38.2 
 61.8

 

242 
 219

 

52.5
 47.5

 

<0.001

 

1.787 (1.282-2.491)

Previous Allergic Test

Negative 
 Positive

 

190 
 22

 

89.6 
 10.4

 

425 
 36

 

92.2
 7.8

 

NS

 

1.367 (0.783-2.387)

Result of the Allergic Test

Negative 
 Positive

 

9 
 11

 

45.0 
 55.0

 

16 
 18

 

47.1
 52.9

 

NS

 

1.086 (0.358-3.293)

Previous Medical Diagnosis

Negative 
 Positive

 

96 
 116

 

45.3 
 54.7

 

309 
 152

 

67.0
 33.0

 

<0.0001

 

2.456 (1.761-3.427)

Familial History Of Allergy

Negative 
 Positive

 

74 
 138

 

34.9 
 65.1

 

207 
 254

 

44.9
 55.1

 

0.015

 

1.520 (1.085-2.128)
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History with father

Negative 
 Positive

 

153 
 59

 

72.2 
 27.8

 

366 
 95

 

79.4
 20.6

 

 

0.038

 

 

1.486 (1.020-2.163)

History with mother

Negative 
 Positive

 

138 
 74

 

 

65.1 
 34.9

 

330 
 131

 

71.6
 28.4

 

0.089

 

1.351 (0.954-1.912)

History with son or daughter

Negative 
 Positive

 

150 
 62

 

70.8 
 29.2

 

347 
 114

 

75.3
 24.7

 

NS

 

1.258 (0.874-1.810)

             

SFAR: Score for allergic rhinitis. RSI: Reflux symptom index. OR: Odds ratio. CI: confidence interval.

a OR was calculated between unspecific and specific with P =0.013.

b OR was calculated between none and other variables with P <0.001.

 

TABLE 3
Comparing each RSI item with subjects with positive and negative SFAR

   

RSI items Mean Scores in Subjects
with Positive SFAR ± SD

Percentage
(CI 95%)

Mean Scores in Subjects
with Negative SFAR ± SD

Percentage    
   (CI 95%)

P value

Sore throat 1.04  ± 1.302 0.90-1.18 0.66 ± 1.056 0.55-0.78 <0.001

Sputum Production 1.62 ± 1.544 1.47-1.79 0.98 ± 1.200 0.86-1.11 <0.001

Excessive secretions 1.67 ± 1.586 1.49-1.84 0.84 ± 1.226 0.71-0.97 <0.001

Dysphagia 1.10 ± 1.416 0.96-1.26 0.57 ± 1.090 0.46-0.70 <0.001

Coughing after Eating, Sleeping,
or Lying Down

1.41 ± 1.587 1.25-1.57 0.98 ± 1.409 0.84-1.14    
 <0.001

Breathing Difficulties 1.38 ± 1.529 1.22-1.54 0.71 ± 1.189 0.59-0.84 <0.001

Extreme Coughing Episodes 1.37 ± 1.594 1.20-1.56 0.94 ± 1.464 0.79-1.11 <0.001

A Sense of Foreign Body in
Throat

1.46 ± 1.552 1.30-1.62 0.84 ± 1.248 0.70-0.98  
<0.001

Epigastric Burning Sense, Chest
Pain, Indigestion, and GERD 1.96 ± 1.732 1.78-2.14 1.41 ± 1.467 1.25-1.56 <0.001

Total Score 13.00 ± 9.705 11.93-
14.04

7.93 ± 7.599 7.19-8.76 <0.001

           

CI: Confidence interval. SFAR: Score for allergic rhinitis. RSI: Reflux symptom index. SD: Standard deviation.
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Figure 1

Showing the scatter of RSI and SFAR score values with r=0.334 at P<0.01.
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Figure 2

Showing the scatter of RSI and SFAR score values in subjects without asthma with r=0.316 at P<0.01.


