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Introduction

Chronic asthma accounts for a signiϐicant amount of unscheduled ofϐice and 
emergency department (ED) visits. According to the latest World Health Organization 
statistics, asthma worldwide affects 300 million individuals and creates a substantial 
health burden by restricting the patient’s lifetime activities. Data estimate that 
asthma causes a loss of disability-adjusted life years over 150,000/year [1]. While 
most individuals with asthma can be controlled with current therapies, 5-10% of 
patients have difϐicult-to-control/refractory asthma. Severe or refractory asthma 
places a signiϐicant burden on the patient and often requires treatment with systemic 
glucocorticoids, which have signiϐicant side effects. The American Thoracic Society and 
the European Respiratory Society deϐine refractory asthma as asthma that requires 
treatment with high-dose inhaled corticosteroids (ICS) plus a second controller and/
or systemic corticosteroids to prevent it from becoming ‘‘uncontrolled’’ or asthma that 
remains ‘‘uncontrolled’’ despite this aggressive therapy. To fully meet this deϐinition 
the diagnosis of asthma needs to be conϐirmed and comorbidities addressed as well. 
The above are considered major criteria for severe asthma and only one needs to be 
present for considering the diagnosis of refractory asthma [2]. For these reasons, 
clinicians must learn to identify and formulate additional diagnoses of “asthma 
imitators” [3]. One of the more common disorders associated with difϐicult-to-control 
asthma is vocal cord dysfunction (VCD) [4]. This disorder is known by many names, but 
current nomenclature endorsed by European and American societies correctly refers 
it as “Inducible Laryngeal Obstruction” (ILO) [5]. The following case demonstrates the 
importance of recognizing the clinical and spirometric features of ILO when asthma 
remains “refractory” to multiple therapies.

Case Presentation 
History 

29-year-old female physician was referred by a community pulmonologist to our 
medical center for “difϐicult-to-control asthma”. Her past medical history included 
childhood asthma between ages 8-10 years old with nocturnal awakenings due 
to dyspnea. Around the age of 19 years old, she described episodic “bronchitis and 
wheezing” during the week before her menses. At the time of assessment, the patient 
had recently had an ED visit (one-month ago) for a “severe asthma exacerbation”. She 
had recurrent wheezing and shortness of breath along with chest tightness lasting 
up to 2 hours. Her symptoms had been getting worse during the past eight months. 
Her known triggers were cold air, perfume, dust and environmental tobacco smoke 
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(ETS). The patient was a competitive athlete in college, but was now unable to walk up 
one ϐlight of stairs due to profound dyspnea. She was a lifetime non-smoker and had 
allergies to sulfa, aspirin and ibuprofen. She was currently optimized on appropriate 
asthma controller inhalers and a leukotriene modiϐier and was considered to have 
refractory asthma. 

Examination and investigations 

On physical examination, her vital signs and lung and heart examinations were 
unremarkable. Her prior workup included (1) a cardiac echocardiogram with normal left 
ventricular function and a normal pulmonary arterial systolic pressure, (2) a negative 
cardiac stress test and (3) pulmonary function tests (PFTs) that were completely 
normal: FEV1 3.04L (98%), FEV1/FVC 91% and DLCO 102%. Basic laboratory studies 
were all normal: including complete blood count, brain natriuretic peptide (BNP), 
D-dimer, total eosinophil count and Ig-E level. Chest radiograph and high-resolution 
chest CT scan were normal without signs of obvious pleural or parenchymal disease. 
Because her symptoms were markedly exacerbated and were severe during exertion, 
we then performed spirometry before (Figure 1) and after exercise (Figure 2). Her pre-
exercise ϐlow volume loop was normal (Figure 1), but post-exercise, her inspiratory 
and expiratory ϐlow volume loops were markedly ϐlattened (Figure 2), consistent with 
severe paradoxical vocal fold motion (PVFM). The patient underwent bronchoscopy, 
which demonstrated sustained adduction of her vocal cords during inspiration and 
expiration and a posterior “chink” (accounting for her atypical ϐlow-volume loop). Her 
bronchoalveolar lavage (BAL) revealed 4% eosinophils and her bronchial biopsies 
demonstrated mild thickening of the basement membrane. 

Figure 1: Normal.

Figure 2: Fixed airfl ow obstruction.
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Management 

The patient was referred to a speech therapist and trained to control her breathing 
and relax her airways. She reported marked improvement in symptoms and disease 
burden requiring fewer medications to control her symptoms and had no ED visits 
over the next 18 months.

Case Discussion 

A common approach for a patient with refractory asthma includes formulating 
a broad differential and assessing the patient’s compliance with medications, their 
environment and their inhaler technique [6]. Patients need to be screened for 
contributing factors such as gastroesophageal reϐlux, sinusitis, rhinitis and certain 
exacerbating medications (e.g., aspirin, non-steroidal anti-inϐlammatory drugs, beta-
blockers, etc.) [7,8].

The differential diagnoses for asthma includes obstructive bronchiolitis, airway 
tumors, tracheal stenosis, hypersensitivity pneumonitis, sarcoidosis, pulmonary 
emboli and inducible laryngeal obstruction/vocal cord dysfunction (ILO/VCD). ILO is 
commonly misdiagnosed as asthma or allergic reactions involving the airways. This 
misdiagnosis often leads to inappropriate disease management with systemic steroids, 
frequent clinic visits and overall impairment of the quality of life of the patient. 
ILO may also be misdiagnosed as exercise-induced asthma and may appear after 
exposure to inhalational irritants, induced by exercise, and is often associated with 
gastroesophageal reϐlux disease (GERD) [9]. What may be surprising to some clinicians 
is that ILO may coexist with asthma in up to 32% of patients, further complicating 
the management [10]. ILO is characterized by paradoxical adduction of the anterior 
2/3 of the vocal cords typically occurring during inspiration (85%), but may also be 
noted during expiration, as in our patient. This paradoxical motion of the vocal cords 
obstructs airϐlow, producing wheezing, cough, shortness of breath, and chest tightness 
accounting for the typical clinical presentation. Because ILO is related to subconscious 
adduction of the vocal cords during inspiration, the paradoxical movement rarely 
occurs during sleep. Patients with ILO commonly complain of throat tightness, voice 
changes, and difϐiculty “getting air in” more than getting air out. Attacks tend to have 
a diurnal pattern rather than nocturnal in contrast to uncontrolled asthma. Episodes 
are often preceded by cough and fail to respond to bronchodilators [9]. On physical 
examination, inspiratory wheezing may be heard during the acute episode and tends 
not to worsen with cough. Symptoms fail to improve or even worsen rather than 
improve with inhalers in a subset of patients with isolated ILO, without concomitant 
asthma component. 

Performing pre and post exercise PFTs may be helpful in diagnosing ILO showing 
a FEV1 out of proportion to airway resistance or an abnormal ϐlow-volume loop. These 
ϐindings support the diagnosis; however, the gold standard for diagnosing ILO is 
direct laryngoscopy of the vocal cords while the patient is actively symptomatic [11]. 
Speech therapy is the deϐinitive long-term treatment for ILO and has been reviewed in 
detail [12]. It focuses on breathing exercises that train the patient to avoid or reduce 
paradoxical vocal cord adduction. 

Conclusion
Inducible laryngeal obstruction should be considered in patients with difϐicult-to-

control asthma as an alternative or concomitant diagnosis. Effective treatments are 
available for both conditions, but accurate diagnosis is important because management 
options differ based on whether the patient has ILO, asthma or both.

Learning points:

1. Severe refractory asthma can mimic a wide spectrum of respiratory diseases.
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2. One of the more common disorders associated with difϐicult-to-control asthma 
is inducible laryngeal obstruction.

3. When presented with an established diagnosis of “asthma” perform the 
necessary conϐirmatory tests (direct laryngoscopy or bronchoscopy).

4. In the patient has concomitant asthma, remove environmental triggers, conϐirm 
compliance, maximize anti-inϐlammatory therapy.

5. Consider an alternative diagnosis and directed therapy when the patient 
remains symptomatic despite appropriate therapy.
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