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Abstract

Objective. To determine the utility of allergy evaluation in
patients with chronic refractory laryngeal symptoms.

Study Design. Case series with chart review.

Setting. Tertiary academic medical center.

Subjects. All patients who underwent in vitro allergy testing at a
single institution from 2006 to 2010, for a total of 998 patients.

Methods. Charts of patients who underwent in vitro allergy
testing were identified. The charts were reviewed for the pri-
mary indication for allergy testing, as categorized into rhinitis
complaints, chronic sinusitis, otitis media, and refractory laryn-
geal symptoms (globus, cough, throat clearing, increased secre-
tions, and hoarseness). Results of allergy tests and comorbid
conditions were analyzed and compared among groups.

Results. The positive yield of allergy testing in patients with
primary laryngeal indications was 51.8%, 63.3% for rhinitis,
60.9% for sinusitis, and 33.3% for otitis media. The odds
ratio of having a positive test was not statistically different
for patients with laryngeal symptoms, rhinitis, or sinusitis.
Patients with chronic laryngeal symptoms and positive
allergy testing were most often sensitized to dust mites
(63%) and least often sensitized to molds (1.3%).

Conclusions. Allergy testing in patients with chronic laryngeal
symptoms yields positive results in equivalent proportion to
patients with other common presenting symptoms. Dust
mites sensitization is the most common sensitization in
patients with allergic laryngitis.
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A
llergic rhinitis is a common chronic condition that

affects between 10% and 30% of the adult popula-

tion in industrialized nations,1 and it has significant

economic impact, with billions of dollars of medical costs

annually in the United States.2 While a growing body of lit-

erature exists exploring the unified airway and the relation-

ship between allergic rhinitis and asthma, there is a lack of

literature describing the relationship of allergic disease and

laryngeal symptoms, and the role of allergy in chronic lar-

yngitis is poorly defined.3

Laryngopharyngeal symptoms that have been attributed to

allergic disease are nonspecific and include hoarseness, cough,

throat clearing, globus, excessive mucous, sore throat or throat

discomfort, and postnasal drip.4,5 Because the signs and symp-

toms of allergic laryngitis overlap with many other conditions,

recent papers have also discussed the possibility of overdiag-

nosis of laryngopharyngeal reflux in these patients, as well as

the underdiagnosis of allergic laryngitis.4,6-8

Small studies have demonstrated the feasibility of apply-

ing antigen directly to the larynx, noting significant pulmon-

ary and laryngeal reactions with higher antigens.9,10

Additionally, there is increasing evidence that allergens

affect the vocal quality and that allergic rhinitis is more pre-

valent in singers with voice complaints.4,5,11-13

Materials and Methods

Patient Study Population

The study was performed as a case series with review of

patient charts. Institutional Review Board approval was

granted from the Boston University Medical Center (study

protocol H-32860). A retrospective chart review was per-

formed for patients (n = 998) who underwent in vitro

allergy testing between 2006 and 2010 and for primary pre-

senting symptoms of rhinitis, laryngitis, otitis media, and

sinusitis.

The decision to perform allergy testing on all patients

was made on an individual basis at the discretion of the

treating physician on the basis of clinical suspicion. Primary

indication for allergy testing was determined by reviewing
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the historical record and identifying the chief presenting

complaint that prompted allergy evaluation. A patient was

considered to have primary laryngeal symptoms if the chief

presenting complaint was globus, cough, throat clearing,

increased secretions, or hoarseness. Patients were categor-

ized as having primary otitis media symptoms if the chief

complaint was pressure changes in the ear, recurrent ear

infection, fluid in the middle ear, or eustachian tube dys-

function. Patients who had a chief presenting complaint of

congestion, rhinorrhea, sneezing, or nasal blockage were

considered to have rhinitis. Patients who had a primary

chief compliant of nasal obstruction or infection and carried

a diagnosis of chronic sinusitis (ICD-9 473.x) were deter-

mined to have sinusitis as the primary symptom. Some

patients had multiple complaints and were given a primary

symptom based on the chief complaint, with a secondary

symptom assigned if present.

Demographic information was recorded from a patient’s

chart, including sex, age, polyps, asthma, IgE titers, ethnicity,

month of testing, and allergen type. The results of in vitro aller-

gen testing were also included. Allergy testing was performed

via in vitro testing, and results of specific IgE testing by

enzyme-linked immunosorbent assay (ImmunoCap; Phadia,

Uppsala, Sweden) for 27 inhalant allergens were obtained. In

the study, allergens were classified into super groups or types of

mold, tree, epidermal, grass, weed, dust, and insect allergens.

The prevalence of the comorbidities of asthma and nasal

polyposis was recorded as well. We also examined the

medical records and identified whether the patients had

undergone treatment for laryngopharyngeal reflux. No pro-

spective algorithm was followed in identifying patients for

allergy testing with laryngeal complaints, instead based on

the discretion of the treating physician. The majority (15 of

27) had been empirically treated for laryngopharyngeal reflux

based on a history of laryngeal symptoms and had failed to

have resolution of laryngeal complaints, prompting further

testing.

Statistical Analysis

Descriptive statistics were performed to compare the demo-

graphic characteristics of patients undergoing allergen test-

ing with 1 of the primary presenting symptoms (Table 1).

Continuous variables were evaluated with the t test, and

categorical variables were evaluated with either the x2 test

or the Fischer exact test.

The primary analysis at the patient level was to deter-

mine the likelihood of a patient with 1 of the 4 primary pre-

senting symptoms having a positive allergen test. Univariate

logistic regression was used to compare the allergic status

of the patient versus the primary presenting symptom

(Table 2, model 1). To control for a patient’s secondary

symptoms, we performed a multivariate logistic regression

analysis comparing the allergic status of a patient versus the

primary presenting symptom, but we included a dummy

variable if the patient had a secondary symptom (Table 2,

model 2).

Table 1. Demographic Data of the Study Population.a

Characteristic

Total Cohort

(N = 998)

Rhinitis

(n = 754)

Laryngitis

(n = 27)

Otitis

(n = 15)

Sinusitis

(n = 202) P Value

Allergic: Yes 619 (62) 478 (63.4) 14 (51.9) 5 (33.3) 122 (60.4) .07

Sex .56

Female 598 (59.9) 444 (58.9) 19 (70.4) 9 (60) 126 (62.4)

Male 400 (40.1) 310 (41.1) 8 (29.6) 6 (40) 76 (37.6)

Age, y 36.83 6 0.5 35.7 6 16.2 44.9 6 17.4 35.3 6 17.9 40 6 13.5 \.05b

Polyps: Yes 117 (11.7) 57 (7.6) 2 (7.4) 0 (0) 58 (28.7) \.05b

IgE �150 341 (34.2) 263 (34.9) 8 (29.6) 2 (13.3) 67 (33.2) .34

Ethnicity .59

White 282 (28.3) 198 (26.3) 8 (29.6) 6 (40) 70 (34.7)

Black 302 (30.3) 238 (31.6) 4 (14.8) 5 (33.3) 55 (27.2)

Hispanic 227 (22.8) 175 (23.2) 8 (29.6) 3 (20) 41 (20.3)

Asian 64 (6.4) 50 (6.6) 3 (11.1) 0 (0) 11 (5.6)

Other 123 (12.3) 93 (12.3) 4 (14.8) 1 (6.7) 25 (12.4)

Anaphylaxis: Yes 26 (2.6) 21 (2.8) 1 (3.7) 0 (0) 4 (2) .69

Asthma: Yes 251 (25.2) 185 (24.5) 4 (14.81) 5 (33.3) 57 (28.2) .35

Month of test

Winter (1-3) 294 (29.5) 211 (28) 7 (25.9) 5 (33.3) 71 (35.2) .21

Spring (4-6) 273 (27.4) 214 (28.4) 9 (33.3) 6 (40) 45 (22.3)

Summer (7-9) 209 (20.9) 161 (21.4) 8 (29.6) 3 (20) 36 (17.8)

Fall (10-12) 222 (22.2) 168 (22.3) 3 (11.1) 1 (6.7) 50 (27.8)

aContinuous variables, mean 6 SD. Categorical variables, n (%).
bStatistically significant.
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We also sought to determine what, if any, allergens were

associated with a particular primary presenting symptom

and the yield of testing for each symptom (Table 3, Figure
1). A multivariate analysis was performed examining the

primary presenting symptom with the 5 groups of allergens

in our study. This analysis was performed over all 4 primary

presenting symptoms (Table 4).

All P values were 2-sided, and P \ .05 was considered sta-

tistically significant. All statistical analyses were performed

with StataSE 12.0 (StataCorp, College Station, Texas).

Results

A total of 998 patients were identified who had undergone

in vitro allergy testing for rhinitis, otitis media, chronic lar-

yngeal symptoms, or chronic sinusitis as the primary com-

plaint. Demographic data for these patients are presented in

Table 1. Of the 998 patients, 27 had laryngeal symptoms,

754 had rhinitis, 15 had otitis media, and 202 had chronic

sinusitis. Fourteen of 27 (51.9%) laryngeal patients, 477 of

754 (63.3%) rhinitis patients, 5 of 15 (33.3%) otitis media

patients, and 123 of 202 (60.9%) chronic sinusitis patients

had at least 1 positive specific IgE allergen test. In those

with laryngeal symptoms, 4 of 27 had a comorbidity of

asthma; 3 of 27 had a diagnosis of chronic sinusitis; 6 of 27

had a diagnosis of rhinitis; and the majority (15 of 27) of

the patients tested for laryngeal symptoms had undergone

previous treatment with proton pump inhibitor for presumed

laryngopharyngeal reflux without resolution of their symp-

toms. No data were available on objective reflux testing.

The odds ratio of having a positive specific allergen test is

presented in Table 2 both for a univariate analysis examining

the primary symptom and for a multivariate analysis incorpor-

ating primary presenting symptoms and secondary symptoms.

Notably, there was no significant difference in the likelihood

of having a positive specific allergen test among the rhinitis,

sinusitis, and laryngeal symptoms groups. The odds ratio of

having a positive allergen with an otitis media complaint was

significantly lower. There were no significant differences in

positive specific allergen types when examined by primary

symptom (Table 3, Figure 1).

Discussion

Awareness of the diagnosis of allergic laryngitis has been

increasing in the literature but remains understudied.4-6

Authors are increasingly arguing that the diagnosis of laryngo-

pharyngeal reflux is overused and that allergic laryngitis may

be more common.4,6,8,14 The present study found in vitro spe-

cific IgE testing to be positive in 51.9% (14 of 27) of patients

who underwent allergy evaluation for primary laryngeal symp-

toms, such as globus, cough, throat clearing, increased secre-

tions, and hoarseness. The odds ratio of having a positive

specific in vitro IgE allergen test was statistically similar

among patients evaluated for either rhinitis or chronic sinusitis.

Our findings demonstrate that the positive yield of in

vitro allergy testing in patients with symptoms of chronic

laryngitis is quite high. Similarly, other groups have discov-

ered a high frequency of atopy testing in patients queried

Table 2. Univariate (Model 1) or Multivariate (Model 2) Odds
Ratios of Having a Positive Allergen Test, Controlling for Patients
with Secondary Symptoms.a

Odds Ratio (95% CI)

IV: Presenting Symptom Model 1 Model 2b

Rhinitis 1 (ref) 1 (ref)

Laryngitis 0.62 (0.29-1.34) 0.63 (0.29-1.36)

Otitis 0.29 (0.1-0.85)c 0.31 (0.10-0.91)c

Sinusitis 0.88 (0.64-1.21) 0.86 (0.62-1.19)

Abbreviations: CI, confidence interval; IV, independent variable; ref,

reference.
aOdds ratio of having positive specific antigen testing based on indication

for testing. Model 1 is a univariate analysis based on the primary symptom,

and model 2 is a multivariate analysis incorporating significant secondary

symptoms.
bModel 2 adjusted for patients who have secondary presenting symptoms.
cStatistically significant.

Table 3. Positive Allergen Test by Presenting Symptom and
Allergen Type.

Presenting Symptom, n (%)

Allergen

Rhinitis

(n = 754)

Laryngitis

(n = 27)

Otitis

(n = 15)

Sinusitis

(n = 202) P Value

Mold 115 (15.25) 1 (3.7) 1 (6.7) 25 (12.4) .27

Tree 267 (35.4) 5 (18.5) 2 (13.3) 63 (31.2) .07

Epidermal 213 (28.3) 6 (22.2) 5 (33.3) 54 (26.7) .84

Grass 187 (24.8) 6 (22.2) 1 (6.7) 41 (20.3) .26

Weed 210 (27.9) 4 (14.8) 1 (6.7) 49 (24.3) .11

Dust 284 (37.7) 9 (33.3) 3 (20.0) 72 (35.6) .54

Insect 284 (37.7) 9 (33.3) 3 (20.0) 72 (35.6) .64

Figure 1. The percentage of patients with a positive specific aller-
gen test by presenting symptom and allergen type.
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about reflux symptoms and dysponia.6,7 In those patients

with a reflux symptoms index, reflux finding score, and skin

prick test performed, 1 of these groups found that out of 15

patients, 10 had positive skin prick testing for atopy and

only 3 had positive reflux scores.6 However, given these

results and the current study’s, one should take into consid-

eration previous research in European populations demon-

strating that specific in vitro antigen testing can yield

positive results in high percentages of the general popula-

tion (up to 46%), even with a small number of antigens

tested.14 This suggests that in vitro allergy testing in the

general population may yield similar or equivalent results to

the yield obtained in our retrospective study because of a

high prevalence in the general population.

Dust mite allergen was the most common positive antigen

for patients with primary laryngeal symptoms as the indication

for testing in this study, and prior studies identified dust mite

as a significant factor in laryngitis. Previous work by Krouse

et al identified significant changes in the voice handicap index

in patients with positive allergy testing to dust mites when

compared with patients with negative testing.12 A single retro-

spective study found that vocal symptoms decreased with the

length of time that patients had been receiving immunother-

apy, suggesting a benefit for allergy treatment in the manage-

ment of allergy laryngitis15 and a role for further study.

This study had significant limitations due to its retrospective

nature. There was no standardization of the decision for allergic

testing, and the decision to proceed was made at the treating

physician’s discretion. This introduces a selection bias into the

research, as the treating physicians likely had a reasonable suspi-

cion for allergic disease to proceed with testing. This would

confound our findings by increasing the yield of testing in the

laryngeal symptom population of this study. Using a standar-

dized prospective diagnostic algorithm of allergy workup would

have allowed for more detailed analyses of data and more far-

reaching conclusions. In addition, there was no standardized

treatment or follow-up of patients who tested positive for spe-

cific allergens. The effect of allergy-specific treatments on the

laryngeal symptoms would have confirmed the benefits of

allergy evaluation in the management of chronic laryngitis,

which is also an understudied area. Ultimately, prospective

study of laryngeal outcomes in patients treated for atopy is

needed to determine the true role of allergy in laryngitis.

Conclusion

The yield of in vitro allergy testing was comparable to that

of other common indications for allergy testing, including

otitis media, allergic rhinitis, and chronic sinusitis. Dust mite

sensitization was the most common positive in vitro test in

our review. The high percentage of atopic patients in the lar-

yngeal symptom group is a finding for which the impact

remains unclear. Prospective study of allergic diagnosis and

treatment of patients with laryngeal symptoms is needed to

understand the role of allergy in chronic laryngitis.
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