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Upper Respiratory Tract Problems 
in the Patients with Asthma

Nasal Disorders
The upper and lower respiratory tract share 
the same anatomical, functional, pathogen-
ic, clinical, and immunological features. The 
airborne allergens activate the similar effec-
tor cells in the respiratory tract. Therefore, a 
term »the united airway disease« was intro-
duced18. It is well known that asthma and al-
lergic rhinitis appear together in a consider-
able number of patients. In a large study in 
China, it was confirmed a 29.4% prevalence 
of allergic rhinitis in asthmatic patients, and 
a 20.6% prevalence of asthma in patients 

with allergic rhinitis27. The association be-
tween asthma and allergic rhinitis was exten-
sively studied. It is very likely that it is a dis-
ease occurring simultaneously in both parts 
of the respiratory tract11,24,17. In a recent study 
on molecular mechanisms causing asthma, 
rhinitis and eczema, 15 pathways involved in 
this multi-morbidity were found2. There are 
limited studies on the risk factors responsible 
for the progression of allergic rhinitis to asth-
ma. However, recent data suggest that it is 
possible to prevent asthma onset by allergen 
immunotherapy in the patients with allergic 
rhinitis30.
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Abstract
Background. Asthma and some other diseases of the upper respiratory tract have similar 
symptoms and signs. The signs and symptoms of rhinitis and laryngitis are not unusual in pa-
tients with allergic asthma. Attacks of dyspnea are not characteristic only for asthma but also 
for some other diseases with pathogenesis in the larynx.
Methods. The recent papers on upper respiratory tract characteristics in the patients with asth-
ma and the patients with episodic laryngeal obstruction were reviewed.
Results. The connections between the nasal signs and symptoms and asthma are well estab-
lished what is not the case for laryngeal problems. The laryngeal symptoms and signs in pa-
tients with asthma can be caused by the same triggers as asthma. However, they can also be 
merely the consequences of the asthma signs and symptoms or the asthma treatment. The 
pathogenesis of the episodic laryngeal obstruction includes a variety of causes which dictate 
the mode of treatment. In some cases, asthma and episodic laryngeal obstruction can coexist.
Conclusions. In order to find the correct diagnosis and proper treatment of the upper respira-
tory tract problems in patients with dyspnea attacks, a team of different specialists is necessary.
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Laryngeal Disorders
In terms of unified respiratory path (nose, 
middle ear, larynx, lungs), a mediator re-
sponse in one organ can trigger similar re-
sponses along the rest of respiratory tract. 
There is a paucity of research on allergic lar-
yngitis. Some authors even doubt that such 
entity really exists. The diagnosis of aller-
gic laryngitis is a diagnosis of exclusion after 
all other possible diagnoses (laryngopharyn-
geal reflux, retronasal drip as a consequence 
of sinusitis, laryngeal symptoms due to irri-
tation at working place, etc) are ruled out47. 
Most patients with suspicion of allergic laryn-
gitis complain because of cough, throat clear-
ing, sensation of a foreign body and excessive 
mucous in the throat, postnasal drip, and dif-
ferent voice disorders. When the researchers 
studied reaction of laryngeal mucosa to var-
ious antigen exposures thick-viscous endola-
ryngeal mucous and transient or chronic re-
active vocal folds oedema and hyperaemia 
was noticed in a great majority of the cases39,6. 
There are several studies showing a link be-
tween allergic rhinitis and vocal symptoms 
which can improve with increased duration 
of immunotherapy treatment31,44.

Voice disorders are not unusual in the 
patients with asthma. Deteriorated voice 
quality was noticed in asthma patients when 
compared to healthy controls with the use 
of objective and subjective evaluation meth-
ods14. There are several different mechanisms 
through which the voice quality in asthma pa-
tients can be affected. According to the theo-
ry of the unified respiratory disease, the vocal 
fold mucosa may be affected by allergic in-
flammation thus altering the mass of the vocal 
folds and their vibrating characteristics. The 
mucous on the vocal folds can give the char-
acteristic of »wet voice« but also forces the pa-
tient to cough. As a matter of fact, cough is 
one of the most prominent symptoms of asth-
ma. During cough the vocal folds violently 
strike together causing mechanical trauma, 
oedema, erythema and even the occurrence 

of some benign laryngeal lesions46. The third 
possible way is though the reduction of air 
flow coming from the lungs of the asthmatic 
patient to the vocal folds. Consequently, the 
available subglottic pressure does not suffice 
for good voice quality and causes the speak-
er to change the activity of laryngeal muscles 
during phonation in order to compensate for 
the insufficient subglottic pressure46. 

The fourth possible mechanism of af-
fecting voice quality is through the influence 
of asthma treatment on larynx. Dysphonia is 
the most common side effect of inhaled cor-
ticosteroids treatment. After inhaled steroids 
exposure the laryngeal findings range from 
vocal fold oedema, erythema, and atrophy to 
irregularities of the vocal fold edges, interar-
ytenoid thickening, and supraglottic hyperac-
tivity19. The vocal fold atrophy results in vo-
cal folds’ bowing and incomplete vocal folds 
closure during phonation. Ozbilen Acar et al. 
proved corticosteroid-associated myopathy 
after inhaled corticosteroids treatment by per-
forming EMG and stroboscopy during thera-
py and after its cessation. The glottis gap and 
voice disorders improved in several weeks af-
ter the end of therapy35. 

Inhaled corticosteroids produce their af-
fects mostly by local immunosuppression sec-
ondary to reduced mRNA synthesis35. Lo-
calized laryngopharyngeal candidiasis is the 
most frequently documented infection after 
the use of inhaled corticosteroids. The inci-
dence of laryngeal candidiasis associated with 
dysphonia was estimated at 20% in those 
taking inhaled steroid therapy50. As a mat-
ter of fact, the entire microflora of the larynx 
changes after regular inhalation of corticos-
teroids, and potentially lead to the occurrence 
of rare opportunistic laryngeal infections49.

Episodic Laryngeal Obstruction
Attacks of dyspnea and wheezing are not 
only the typical symptoms of asthma. Sud-
den airway obstruction at the level of the lar-
ynx was first described as a disturbance in the 
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functioning of the laryngeal muscles in 1842 
and was called “hysterical croup”15. Since 
then, more than 70 different names have been 
used for the problem described. Recently, the 
terms periodic occurrence of laryngeal ob-
struction or episodic laryngeal obstruction 
(ELO) have been used, which include the pos-
sibility of pathological events both at the lev-
el of the vocal folds and at the level of the su-
praglottis9.

Etiology
The etiology is not entirely clear. Among the 
possible causes for inducible laryngeal ob-
struction with breathing disorders many dif-
ferent factors and situations are mentioned: 
the aerodynamic principles possibly con-
nected with age, gender and physical capaci-
ty20,45,29,40; alteration of the laryngeal sensibili-
ty after stimulation of the supraglottis mucosa 
or direct stimulation of the superior larynge-
al nerve by laryngopharyngeal reflux, aller-
gy, infections36,25,40, irritants, temperature and 
humidity of the air in the surroundings26; and 
psychological aspects42,23. 

Morrison hypothesized that the cause for 
abnormal laryngeal obstruction during inspi-
ration is a change in the central nervous sys-
tem resulting in hyper-irritable state of the 
sensory and motor pathways. Various patho-
physiological processes lead to chronic ir-
ritation of the laryngeal nerves, and due to 
the plasticity of the nervous system, the way 
the central neurons respond to an incoming 
stimulus may change. Thus, the event trig-
gers a sensory stimulus, and airway obstruc-
tion occurs due to the hyperexcitable state of 
the neural network in the brainstem that con-
trols the functioning of the larynx32. Ayres 
and Gabbott believe that the altered balance 
of the autonomic nervous system maintained 
by structures in the central nervous system 
plays a role in abnormal vocal folds move-
ment in patients with ELO5. Frequent prev-
alence of symptoms of laryngopharyngeal re-
flux and decreased laryngeal sensitivity have 

been reported among individuals with ELO. 
The authors thought that sudden laryngeal 
closure could be triggered by poorer larynge-
al sensitivity or inflammation of the laryngeal 
mucosa. Another possible explanation could 
be that the threshold of excitability is lowered, 
but when it is reached, it triggers a very strong 
reaction in the sense of “all or nothing”13,22. 
Some believe that the cause of mainly supra-
glottic approximation of structures is the neg-
ative inspiratory pressure during rapid deep 
breathing which attracts tissues into the lu-
men of the larynx. They call it „bottle neck“ 
theory based on special laryngeal anatomy 
with narrow laryngeal inlet41,40. In the case 
of coexisting laryngopharyngeal reflux from 
the oesophagus, the characteristic oedema of 
the laryngeal inlet makes it even more pliable 
and the approximation of aryepiglottic folds 
is more likely22.

Classification
The ELO is divided into three categories ac-
cording to the triggering factor:

1.	 ELO due to irritation (substances from 
the environment, laryngopharyngeal re-
flux),

2.	 exercise-induced laryngeal obstruction 
(EILO),

3.	 psychogenic ELO.

In fact, all three forms of ELO can be in-
tertwined. Airway obstruction can occur at 
the level of the vocal folds or supraglottis, or 
at both levels at the same time. In some pa-
tients, vocal folds’ approach occurs not only 
during inspiration but also during expiration. 
Between dyspnea attacks, the patient has no 
breathing problems9.

Epidemiology
There are no accurate data on the prevalence 
of ELO in the population. ELO is thought 
to be the real cause of breathing problems in 
10% of patients who are unsuccessfully treat-
ed for asthma. It is often the cause of breathing 



se
v

e
r

e
 a

st
h

m
a

 f
o

r
u

m
 1

: s
e

v
e

r
e

 a
st

h
m

a
 - 

b
a

si
c

 a
n

d
 c

l
in

ic
a

l
 v

ie
w

s

70

problems in patients with certain psychiatric 
disorders (e.g. depression, childhood sexu-
al abuse, obsessive-compulsive disorders)16,4. 
Women predominate among ELO patients, 
with a 3:1 ratio in their favour as reported 
in the professional literature. Problems most 
commonly occur between the ages of 20 and 
40, but patients aged 6 to 83 years have also 
been described9,23.

More information is available for EILO, 
one of the subtypes of ELO. EILO occurs 
mostly in adolescent or young adult wom-
en, often top athletes at maximum exercise. 
Among randomly selected young people in 
Denmark, at least 7.5% of people with EILO 
were identified, and among adolescents with 
upper respiratory hyperexcitability, as many 
as 26.1% of people with EILO42,8.

Symptoms and Signs
Especially in EILO, shortness of breath oc-
curs and very often also inspiratory stridor 
during physical exertion, so these patients 
are initially treated for exercise-induced asth-
ma33,43. Other symptoms include dysphonia, 
dysphagia, cough, and some patients also re-
port a foreign body sensation in the throat 
or a feeling of discomfort in the chest and 
throat9. Problems can occur at rest or dur-
ing physical exertion, either during the day 
or at night. Symptoms of shortness of breath 
and inspiratory stridor can be triggered by an 
identified trigger (e.g. strong odour, irritants 
in the air, emotional stress), or they can occur 
without any obvious reason. Problems usual-
ly pass within seconds, minutes rarely lasting 
longer32. Occlusion at the level of the supra-
glottis occurs more frequently. The arytenoids 
descend forward above the entrance to the 
larynx, the aryepiglottic folds approach the 
median line, leaving little room for breathing 
between them and the epiglottis. In the case of 
glottis closure, the vocal folds come very close 
together, they can even be practically com-
pressed, leaving only a tiny space for breathing 

between the two vocal processes of the aryte-
noid cartilages9,12. 

Diagnostic Procedures
A group of different specialists should be in-
volved in the diagnostics of ELO (otorhi-
nolaryngologist, pulmonologist, gastroenter-
ologist, neurologist, psychiatrist, psychologist, 
speech therapist and others according to the 
clinical picture). The gold standard in ELO 
diagnostics is a larynx examination using a 
flexible nasolaryngoscope during the attack 
of dyspnea. In most cases it is impossible to 
have the opportunity to perform the exami-
nation and to have the necessary equipment 
on site. Only in EILO, the diagnostic proce-
dure can be planned and carried out. Flexible 
nasolaryngoscopy is performed during exer-
cise on a bicycle or treadmill while monitor-
ing ECG, lung function, blood oxygen satura-
tion, and blood pressure fluctuations21,48,40. At 
rest or in the period without problems, the la-
ryngoscopic picture is usually normal.

In the differential diagnosis of ELO, 
asthma, especially stress-induced asthma, 
anaphylactic and other allergic reactions, for-
eign body in the respiratory tract, angioede-
ma, laryngospasm, epiglottitis, other upper 
respiratory infections, unilateral and bilater-
al paralysis of the larynx from other causes, 
adductor-respiratory congenital anomalies 
and benign and malignant changes in the lar-
ynx, stenosis of the larynx and upper trachea 
must be mentioned. To exclude other diseas-
es that can also cause occasional breathing 
problems and audible breathing, it is advis-
able to take a measurement of lung function. 
The flow-volume curve shows a typical de-
crease in the curve during inspiration dur-
ing an ELO attack. A methacholine test is 
required to rule out asthma. Positive aller-
gy tests, detection of peripheral blood eosin-
ophils, C1 inhibitor concentrations, and C4 
levels distinguish ELO from allergic mani-
festations and angioedema9. It is possible that 
exercise-induced asthma and EILO coexist. 
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Among the youth with airway hyperrespon-
siveness, the prevalence of EILO was 26.1%8.

Treatment
Team approach is necessary to treat patients 
with ELO problems. When the correct diag-
nosis is established with appropriate proce-
dures, we can explain the events to the patient 
in the acute phase and calm him down. In 
some patients, rapid “dog breathing” is suc-
cessful, in others a slow long breath through 
the nose, in others an attempt to smell or pho-
nate a high voice / s / or a combination of 
these two manoeuvres. Some patients are 
helped by speaking quickly, loudly, coughing, 
or holding their breath1. Some authors report 
the success of diazepine therapy, while oth-
er authors are not in favour of this method 
of treating acute dyspnea1,9. Christopher and 
colleagues were the first to describe the imme-
diate beneficial effect of inhaling a mixture of 
helium and oxygen during an attack, and the 
effect of the treatment was not only acute but 
also long-lasting10. Although ELO is benign 
in nature and difficulty breathing ceases af-
ter a period of time, cases have been described 
where intubation or even tracheotomy was re-
quired due to severe respiratory distress dur-
ing the attack9. 

So far, quite a few methods have been 
used in the treatment of recurrent problems 
with varying degrees of success. Speech ther-
apy treatment is based on breathing exercis-
es, exhalation against resistance, strengthen-
ing of inspiratory muscles and relaxation of 
vocal cords9,7. Psychotherapy and counsel-
ling help in 30% to 90% of cases, greater suc-
cesses are of course in the psychogenic form 
of ELO. There are some reports of successful 
use of hypnosis in the paediatric population3,9.

Until a few years ago, experts believed 
that gastroesophageal reflux to the level of 
the larynx and pharynx was the main cause 
of ELO. This is the case in certain patients. 
There are studies that have demonstrated 
the presence of reflux in patients with ELO, 

so it was logical to use proton pump inhibi-
tors, ranitidine, and antacids in those patients. 
The success of such treatment is very good 
in those patients in whom reflux has been 
demonstrated38,34.

Surgical treatment also gives good re-
sults, but only in selected patients. The most 
commonly used method is to cut the aryepi-
glottic folds closer to the epiglottis and to re-
move the mucosa and cuneiform cartilage 
from the aryepiglottic fold with the help of a 
laser (supraglottoplasty). The use of a suture 
that pulls the epiglottis towards the root of the 
tongue and lateralization of one vocal cord 
with a suture is also described28,51.

Pinder and co-workers used a question-
naire to determine the long-term course of the 
disease. After 15 years of ELO onset, none of 
the patients reported deterioration. The con-
dition improved or completely recovered in 
68% of included subjects37.

Conclusions
Respiratory tract acts as a whole. The same 
causes can induce asthma, rhinitis and laryn-
gitis in some individuals. Some of the larynge-
al characteristics of the asthma patients can be 
just the result of asthma symptoms or asthma 
treatment. In others, there are different dis-
eases manifesting the same symptoms of the 
upper respiratory tract. In some patients, dif-
ferent pathologies coexist. Therefore, a team 
of different specialists must be involved in 
the diagnostic procedures and the treatment 
of asthma, asthma – caused conditions, asth-
ma-accompanying diseases, and asthma-like 
diseases of the upper respiratory tract.
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