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Allergy and laryngeal disorders

John H. Krouse

Purpose of review

This article reviews recent literature on the topic of allergic laryngitis. There has been sustained interest
over the past 15 years and epidemiological and experimental studies have led to a clearer description of
the nature of the condition and its clinical expression.

Recent findings

Recent studies have suggested an epidemiological association between the presence of allergy and
concurrent laryngeal symptoms and objective signs. Both population-based studies and smaller
investigations have shown a significant relationship between these two variables. In addition, recent
studies have questioned the inter-rater reliability and specificity of laryngeal endoscopic examinations,
which have often been used to assign a presumptive diagnosis of laryngopharyngeal reflux. The presence
of sticky, viscid, thick endolaryngeal secretions, however, appears to be associated with allergic laryngitis,
confirming prior observations. Experimental interventions in both laboratory animals and humans suggest

that there may be a direct causal relationship for an allergic cause, at least among some individuals.

Summary

Epidemiological and experimental evidence suggests that allergy may be a valid trigger and causative
mechanism in some individuals with laryngeal inflammation and symptomatology. Additional research
is necessary to further characterize allergic laryngitis and to develop valid diagnostic protocols for

assessment.
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INTRODUCTION

The role of allergy in the pathogenesis and symptom
expression of acute and chronic laryngitis has been a
topic of some controversy over the past 2 decades.
Clinicians have observed inflammatory changes
in the supraglottis, glottis, and subglottis and have
attributed these findings to a variety of triggers,
principally laryngopharyngeal reflux (LPR) [1].
Despite the widespread belief that LPR is the primary
source of chronic laryngeal inflammation, a number
of researchers have questioned this assumption,
which can lead to overdiagnosis and misdiagnosis
among patients with dysphonia, odynophagia, and
other laryngeal and pharyngeal symptoms [2,3].
Krouse and others have discussed the potential
role of allergic hypersensitization both in the direct
inflammation of the laryngeal mucosa as well as in
the increased mucus production and trafficking of
mucus through the laryngeal inlet [4-6]. Symptoms
that occur among these individuals are nonspecific
and include hoarseness, throat clearing, cough, and
globus sensation [5]. Characteristic among the signs
noted on examination among individuals diag-
nosed with allergic laryngitis are sticky, stranding
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mucus within the endolarynx and nonspecific
hyperemia of the mucosa [6,7]. These findings are
commonly observed in patients with allergic laryng-
itis and can be elicited with direct stimulation of the
larynx with an antigen to which individuals have
previously been sensitized [5,7].

Given that symptoms of dysphonia have been
reported to have a lifetime prevalence of almost 30%
[8], and that acute and chronic laryngitis are fre-
quent causes of vocal complaints, it is important in
treatment that clinicians reach an accurate diagno-
sis of the cause of dysphonia among these individ-
uals. It is the purpose of this review to examine
recent advances in the pathophysiology and diag-
nosis of allergic laryngitis.

Department of Otolaryngology — Head and Neck Surgery, Lewis Katz
School of Medicine, Temple University, Philadelphia, Pennsylvania, USA

Correspondence to John H. Krouse, MD, PhD, MBA, Department of
Otolaryngology — Head and Neck Surgery, Lewis Katz School of
Medicine, Temple University, Philadelphia, PA 19140, USA.

Tel: +1 215 707 3665; e-mail: jkrouse@temple.edu

Curr Opin Otolaryngol Head Neck Surg 2016, 24:221-225
DOI:10.1097/MO0.0000000000000244

www.co-otolaryngology.com

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.


mailto:jkrouse@temple.edu

Allergy

KEY POINTS

e There appears to be a distinct cohort of individuals who
have laryngeal symptoms related to
allergic mechanisms.

e There can be significant overlap in the clinical
presentation and physical examination of patients with
LPR and allergic laryngitis.

e The presence of sticky, viscid mucus in the endolarynx
suggests a possible diagnosis of allergic laryngitis.

DIAGNOSIS

As previously noted, there is significant overlap in
the symptomatic presentation of patients with LPR
and allergic laryngitis, as well as considerable
variability in their diagnoses. Many physicians view
24-h pH monitoring as the gold standard for diag-
nosing LPR, although this technique is often not
used in clinical practice [9]. To assist with diagnosis,
Belafsky and colleagues [10] developed a self-admin-
istered screening tool that demonstrates significant
predictive ability in the clinical diagnosis of LPR. In
addition, Belafsky and colleagues [11] also have
developed a diagnostic tool based on laryngoscopic
evaluation, although researchers have shown that
the inter-rater reliability of laryngeal findings is low
and the endoscopic diagnosis of LPR is highly
subjective because of the lack of specificity in its
diagnosis [12].

In one recent study, Eren and colleagues [13%]
examined the variability in endoscopic assessment
of laryngeal findings and whether diagnosing LPR
without consideration of the patient’s allergy status
leads to overdiagnosis and overtreatment of LPR.
The authors examined 108 patients referred for
allergy testing at a university otolaryngology clinic.
All patients underwent skin prick testing to com-
mon inhalant allergens and had endoscopic laryng-
eal examinations that were recorded and evaluated
independently by three physicians who were
unaware of the patients’ histories and skin prick
testing results. Endoscopic examinations were
graded using the reflux finding scale [11] and
patient symptoms of LPR were graded using the
reflux symptom index [10]. Eren and colleagues
[13"] demonstrated that while there was strong
inter-rater reliability for the findings of laryngeal
erythema/hyperemia, vocal fold edema, and thick
endolaryngeal mucus, there was nonsignificant
agreement among these evaluators for commonly
accepted LPR findings such as pseudosulcus vocalis,
ventricular obliteration, diffuse laryngeal edema,
and posterior laryngeal hypertrophy. In addition,
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there was poor agreement in the diagnosis of
LPR when comparing patients judged positive for
LPR using the reflux finding scale and the reflux
symptom index. Finally, there was no association
between allergic sensitization and the presence
of LPR, nor was there any significant difference in
laryngeal appearance between allergy-positive
and LPR-positive individuals. The authors did note
that on logistic regression analysis, thick endolar-
yngeal mucus was a significant predictor of allergy
(P=0.012). They conclude that the laryngeal
examination for LPR is subject to marked inter-rater
variability and that ‘the presence of thick endo-
laryngeal mucus should alert physicians to the
possibility of allergic rhinitis/laryngitis’.

In a similar study, Brook and colleagues [14]
examined the role of allergy testing in evaluating
patients with chronic laryngeal inflammation. In
their study, the authors evaluated 998 patients
tested for allergy in their university otolaryngology
clinic utilizing in-vitro inhalant allergy testing for
symptoms of rhinitis, laryngitis, otitis media, and
sinusitis. Of these 998 individuals, 27 had laryngeal
symptoms as their primary complaint. On in-vitro
testing, 14 of these 27 (51.9%) were positive for at
least one inhalant allergen by specific IgE. The odds
ratio of having a positive allergy test among patients
with laryngeal complaints was noted to be similar to
patients with rhinitis and sinusitis. The most com-
mon positive antigens noted to present among
patients with laryngeal symptoms in this study were
dust mites (63%), which was similar to findings
noted by Krouse et al. [4]. Based on their findings,
Brook and colleagues noted that the prevalence of
positive allergy test results was similar for patients
with laryngeal findings and those with rhinitis or
sinusitis. They note that the basis for their obser-
vations remains unclear and that additional
research is necessary to further characterize the
nature of allergic laryngitis.

In a third study, Koc and colleagues [15] com-
pared acoustic and stroboscopic findings and scores
on the voice handicap index [16] among 30 patients
with allergic rhinitis and 30 age and sex-matched
control study participants without allergy. On
examining their results, the authors noted that
voice handicap index scores and the s/z ratio were
significantly higher among patients with allergic
rhinitis than in their nonallergic control study
participants. They described the s/z ratio as an index
of laryngeal disorder [17], and noted that as it was
elevated in their patient group it suggested abnor-
mal laryngeal function among these individuals.
Based on their observations, Koc and colleagues
[15] concluded that there was a ‘relationship
between allergy and dysphonia’, and that allergy
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should be considered as a potential cause of dyspho-
nia in the diagnostic process.

The implication of these observations is that the
diagnosis of allergic laryngitis can be difficult
to distinguish from other causes of chronic laryng-
eal inflammation, such as LPR. The current diag-
nostic methods are accompanied with low inter-
rater reliability and poor specificity to distinguish
between these two conditions. Similar concerns
were raised by Garett and Cohen [18], who also
questioned the specificity of diagnostic criteria for
LPR and suggested that a broader view of potential
causes of laryngeal inflammation, including allergy,
needed to be considered to avoid misdiagnosis.
Finally, voice complaints appear to be common
among patients with allergic rhinitis, and laryngeal
evaluations of these patients frequently demon-
strate thick, viscid endolaryngeal mucus.

PATHOPHYSIOLOGY

As noted previously, voice problems have a lifetime
prevalence of about 30% [8]. This rate has generally
been estimated without direct visualization of the
larynx and based on survey results and interviews
[19]. In one recent study, Hah and colleagues [20]
examined over 19 000 patients who had undergone
rigid laryngeal endoscopy and who were housed in a
larger Korean data registry. These examinations
were carried out in a government program to collect
general medical history and examination data
among a random selection of households on an
annual basis. In analysis of their data, the authors
noted that laryngeal findings noted on endoscopic
examination ranged from a prevalence of 3.5% for
laryngitis and 1.5% for vocal nodules to values less
than 1% for other objective laryngeal pathologies.
Interestingly only about one-third of those individ-
uals with objective findings had subjective voice
complaints. Of interest is that the history of allergic
rhinitis was positively associated with the presence
of vocal nodules and laryngitis among this large
sample. The authors note that in this large popu-
lation-based study, allergic rhinitis appears to
increase the risk of laryngitis, and speculate that
throat clearing and chronic upper airway inflam-
mation appear to play a role in the pathogenesis.
In another recent study, Belafsky and colleagues
[21""] utilized an experimental animal model to
examine pathogenetic triggers for laryngeal inflam-
mation. In this study, the authors sensitized
24 guinea pigs to the dust mite antigen Dermatopha-
goides farinae, and then subsequently exposed them
to this antigen and iron soot, either alone or in
combination over 4 weeks. They then sacrificed
the animals and examined the laryngeal and
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tracheal submucosa for eosinophilic inflammation
using mean eosinophil profile. They showed that
the combination of exposures to dust mite antigen
and iron soot caused a significant eosinophilic infil-
trate in the subglottic and tracheal submucosa of
animals, supportive of their previous work [22].
Based on their findings, Belafsky and colleagues
[21™] conclude, ‘these findings suggest that
environmental pollution and allergy may work syn-
ergistically to cause laryngeal inflammation and
support the notion that factors other than reflux
may cause chronic laryngitis’.

Another study examined the question of
whether direct stimulation of the larynx would
result in changes in objective measures of vocal
function using a prospective double-blinded laryng-
eal challenge [23]. Roth and colleagues exposed five
study participants who were screened for absence of
reactive airway disease using a methacholine chal-
lenge to either an inhaled saline placebo or an active
allergic suspension using a randomly ordered cross-
over model. They measured phonatory threshold
pressure after each condition and demonstrated a
significant increase in phonatory threshold pressure
following antigen inhalation. Roth and associates
argued that through this experiment they were able
to suggest a causal relationship between allergen
inhalation and worsening of objective vocal func-
tion in individuals without concurrent asthma.

An additional study examined the relationship
between dysphonia and allergy among a group of
patients with vocal disorders [24]. In this study,
Lauriello and colleagues examined 76 patients
who presented with vocal complaints who under-
went endoscopic laryngeal evaluation. Using logis-
tic regression, the authors noted that 76% of
patients in their sample had a history of allergy.
There was a statistically significant association of
allergy and dysphonia among female patients. The
authors note that there is a clinically important
relationship between allergy and dysphonia, prim-
arily noted among women in their study, and that
workup of allergy is indicated in patients presenting
with dysphonia.

The implication of these four studies is that
there is additional support for a primary allergic
causation of laryngeal dysfunction, both from epi-
demiological data and from direct experimental
evidence. In a large population-based study, the
presence of allergic rhinitis is positively associated
with dysphonia and the presence of vocal nodules,
suggesting that a relationship is present between
these two conditions. In addition, placebo-con-
trolled experiments in both humans and laboratory
animals have shown both an increase in laryngeal
eosinophilia after antigen stimulation as well as
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worsening in objective assessments of laryngeal
function. These recent observations continue to
suggest that a subset of individuals exists that
may have an allergic cause as the primary cause of
their laryngeal symptoms and findings.

CONCLUSION

The concept of allergic laryngitis has commanded
sustained scholarly interest among a small group of
researchers and clinicians, suggesting the relevance
of this line of work for physicians and their patients.
Investigation into this area was rare until about
15 years ago, and during the early years of this
century several groups begin to evaluate the poten-
tial role of allergy in the expression of laryngeal
symptoms. The seven studies reviewed here demon-
strate that interest in the topic persists and that
evidence is slowly accumulating that supports an
allergic cause in some patients with laryngitis
and dysphonia.

There appear to be distinct cohorts of individ-
uals who have atopic diseases such as allergic rhini-
tis and who also develop laryngeal symptoms.
Although in many cases these symptoms have been
attributed to LPR and these patients empirically
treated with medications such as proton pump
inhibitors, there are patients who are treated for
LPR yet do not have improvement despite appro-
priate doses and durations of medical therapy [25].
The present studies, taken in the context of other
recent literature, suggest that the primary mechan-
ism for these symptoms may be an inflammatory
response in the larynx caused by direct stimulation
of the laryngeal mucosa by allergen inhalation.
Although these studies do not eliminate the syner-
gism of allergy with LPR or other laryngeal irritants,
they do suggest the relevance of allergy in these
individuals as well as its contributory role to
laryngeal disorder.

The studies reviewed here also provide direction
in the evaluation of patients suspected of having
allergic laryngitis. As noted by Eren and colleagues
[13%], and previously reported by Garrett and Cohen
[18], there is a tendency for LPR to be overdiagnosed
and misdiagnosed among patients with laryngeal
complaints, in part based on laryngeal findings seen
on endoscopic examination that are poorly specific
and have low inter-rater reliability. They did note,
however, that the presence of viscid, sticky mucus
stranding within the endolarynx was statistically
predictive of the presence of allergy among their
patient sample. This finding confirms the obser-
vations of the Krouse group [5,7], and suggests that
the presence of this endolaryngeal mucus should be
viewed as a sign of a potential allergic contribution
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to the patient’s laryngeal symptoms. Although
allergy testing can be of benefit in detecting those
patients that are atopic, it is not sufficient alone to
diagnose the presence of allergic laryngitis. It can be
useful, however, as part of the diagnostic workup,
especially among patients who have failed other
methods of routine management. Finally, objective
measures of vocal function may be of benefit in
assessing subtle changes in physiology, although
would also likely be nonspecific and insufficient
to diagnose allergy laryngitis without additional
supportive information.

While the literature on this topic continues
to expand slowly and is generally supportive of an
allergic mechanism among some individuals,
there is the need for additional research to both
further confirm and delineate the contribution
of allergy to laryngeal pathologies and to define
suitable assessment methods for the detection
of allergic mechanisms. Only with sufficient
understanding of the role of allergy in sympto-
matic individuals will physicians be able to
develop appropriate protocols for management
and treatment.
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