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Eosinophilic Esophagitis
• “A chronic immune/antigen-mediated
esophageal disease characterized
clinically by symptoms related to
esophageal dysfunction and histologically
by eosinophil-predominant inflammation.”

Liacouras et al, J Allergy Clin Immunol. 2011;128(1):3-20.

Diagnostic Criteria for EoE
• Symptoms of esophageal dysfunction
• > 15 eosinophils/HPF on esophageal biopsy
• Exclusion of other causes of esophageal
eosinophilia
• Increase suspicion if patient is atopic
• Typical endoscopic features

Differential Diagnosis:
Esophageal Eosinophilia
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Eosinophilic Esophagitis
Eosinophilic gastritis, gastroenteritis, or colitis with esophageal involvement
Gastroesophageal reflux disease (GERD)
Proton-pump-inhibitor-responsive esophageal eosinophilia
Achalasia and other disorders of esophageal dysmotility
Hypereosinophilic syndrome / Hyper IgE syndrome
Crohn’s Disease with esophageal involvement
Infections (fungal, viral)
Connective tissue disorders - Hypermobility syndrome, Marfan’s Type II
Celiac disease
Autoimmune disorders and vasculitis
Dermatologic disorders with esophageal involvement (i.e. pemphigus)
Drug hypersensitivity reactions
Pill esophagitis
Graft vs. host disease

Symptom Progression in EoE
Feeding Disorder
13%

??

Vomiting
50%
Abdominal Pain
50%

Dysphagia
30% (Pediatric)
97% (Adults)

Food Impaction
13% (Pediatric)
51% (Adult)

Esophageal
Stricture
10% (Pediatric)
37% (Adult)

Age

Typical Endoscopic Features of EoE
•
•
•
•
•
•
•
•

Thickening
Linear Furrows
White plaques or exudates
Esophageal rings
Narrowing or strictures
Pallor or edema
Mucosal fragility
20-30% with normal appearing esophagus on
EGD

Distinguishing Eosinophilic Esophagitis
from GERD
CHARACTERISTIC
Atopic diatheses
Gender

EoE
+
Male predominance (70%)

GERD
Male = female

Food allergy

+

-

Abdominal pain

+

+

Food impaction

+

-

pH probe
EGD:

Visual findings
Histology

Normal
Furrows, rings and exudates
>15 eos/hpf

Abnormal
Uncommon
Usually <15 eos/hpf

PPI response

-

+

Response to dietary
elimination

+

-

Proton Pump Inhibitor - Responsive
Esophageal Eosinophilia (PPI-REE)
• PPI-REE - symptoms and histopathologic
findings are responsive to PPI treatment
and who might or might not have welldocumented GERD

Eosinophilic Esophagitis
Allergy Evaluation
• Evaluation by an allergist is recommended for:
–
–
–
–

Evaluation for other allergic disorders
Prick skin testing for aeroallergens and food allergen
Food-specific IgE testing is not recommended
Atopy patch testing for foods

The Role of Aeroallergens in
EoE

•
•
•
•

23 year old female
History of sensitization to multiple aeroallergens
Symptoms of allergy and EE peaked during pollen season
Esophageal eosinophils spontaneously remitted and returned during
pollen seasons

Fogg et al, JACI 2003

Treatment of EoE
•
•
•
•

Proton pump inhibitors
Topical corticosteroids (off label use)
Diet therapy
Future therapies

Medications
• Proton Pump Inhibitors (PPI)
– All patients with esophageal eosinophilia and
suspected EoE should be treated with at least 8
weeks of PPI therapy
• 36-71% remission of esophageal eosinophils with PPIs
• Differentiates between EoE and PPI-responsive EoE

– Duration of therapy ?
– Symptom improvement, healing of mucosal tissue
and reversal of gene expression associated with
allergic inflammation

Vazquez-Elizondo G, et al. Aliment Pharmacol Ther 2013; 38: 1312-9

Medications
• Corticosteroids- Reduce epithelial fibrosis & remodeling
– Systemic steroids for acute, severe symptoms
– Swallowed corticosteroids have less systemic side effects and
are used for long-term control
– Oral viscous budesonide:
• 1 mg swallowed once a day(<10 y/o)
• 2 mg (10 years and up)
• Mixed with 4 packets of sucralose or Neocate nutra

– Fluticasone 220mg (inhaler):
• 2 puffs twice a day (<10 y/o)
• 4 puffs twice a day (10 years and up)
• Holding breath, then swallowed and a spacer device is not used

– After a meal and avoid eating or drinking for at least 30 minutes

Dietary Options for EoE Management
•
•

•
•
•
•

Elemental diet – Clinical improvement and esophageal eosinophilia
resolution in 90% of patients
Directed Elimination Diet – May allow less food restriction than
empiric. High rates of false test results. Effective in 45.5% of
patients
Empiric Elimination Diet - Removal of the top food antigens Effective in 72% of patients.
6FED- Elimination of cow’s milk, egg, soy, wheat, nuts and seafood
4FED- Elimination of cow’s milk, egg, soy, wheat
Milk Elimination: Clinical and histological remission in 65% of
patients

Arias A et al. Gastroenterology. 2014;146(7):1639-48. Kagalwalla AF et al. J Pediatr
Gastroenterol Nutr. 2012;55(6):711-6

Anti-IL-5 and Eosinophils
•
•
•

•
•
•
•
•
•

Randomized, placebo controlled trial in HES patients
Prednisone dependent HES
84% of anti-IL-5 group had reduction of prednisone to <10mg per
day
– (Rothenberg et al, NEJM 2008)
Decreased peripheral eosinophil activation
– (Stein et al, Journal Allergy Clin Immunol 2008)
4 adult patients with EoE and longstanding dysphagia and
esophageal strictures
Received 3 infusions of anti–IL-5
Decreased peripheral and esophageal eosinophils
Improved QOL
Improvements in esophageal narrowing
– (Stein et al. JACI 2006)

Eosinophilic Esophagitis Natural History
• A chronic relapsing disorder
• Complications
– Esophageal strictures (1 in 3 adults, 1 in 10 children), food
Impactions (35%), small caliber esophagus, esophageal
perforation (rare; spontaneous or iatrogenic)

• Resolution in only 11/562 children (2%) over a 14 year
period1
• Persistent dysphagia in 29/30 (97%) adults with EoE
over 11.5 years, 11/30 (37%) required dilatation2

1Spergel

et al. J Pediatr Gastroenterol 2009;48:30-36.
et al. Gastroenterology 2003: 125:1660-9 .

2Straumann

Guidelines
•

•
•
•
•
•

EoE represents a chronic, immune/antigen-mediated, esophageal
disease characterized clinically by symptoms related to esophageal
dysfunction and histologically by eosinophil-predominant
inflammation
15 eosinophils/hpf is considered a minimum threshold for a
diagnosis of EoE
Exclusion of GERD and PPI-REE are necessary for diagnosis
Endoscopy with biopsy is currently the only reliable diagnostic test
for EoE
An allergy evaluation is warranted in patients given a diagnosis of
EoE
The disease is likely to remit with treatments of dietary exclusion or
topical corticosteroids

J Allergy Clin Immunol. 2011;128(1):3-20.

Guidelines
• There is poor correlation between clinical symptoms and
histological measures, making absolute
recommendations for monitoring impossible
• In histological findings of esophageal eosinophilia, a trial
of PPIs is recommended
• A second EGD should be performed under PPI therapy
in all patients, even if symptoms resolve

J Pediatr Gastroenterol Nutr. 2014;58:107-18.

Chronic cough with normal CXR
• Corticosteroid responsive eosinophilic airway diseases
–
–
–
–

Asthma
Cough variant asthma *
Eosinophilic bronchitis *
Atopic cough *

• ICS resistant cough
– GERD
– Upper airway cough syndrome (post nasal drip syndrome)

• Chronic “cough hypersensitivity syndrome”
* often have an enhanced cough reflex

Laryngopharyngeal Reflux
• Laryngopharyngeal reflux (LPR) is an
extraesophageal variant of GERD.
• Many patients with LPR do not experience
classic symptoms of heartburn related to GERD.
• Sometimes, adult patients may experience
symptoms related to either GERD or LPR like
hoarseness, sore throat, globus pharyngeus,
throat-clearing, and chronic cough.

Erythema

Interarytenoid edema

High-dose acid suppression for chronic cough - a
double- blind, placebo-controlled study
•

•

•
•

•

Study to assess the impact of high-dose acid suppression with
proton pump inhibitors (PPI) on chronic cough in subjects with rare
or no heartburn.
Subjects were nonsmokers without history of asthma, with chronic
cough for >8 weeks. All subjects underwent a baseline 24-h
pH/impedance study, methacholine challenge test and laryngoscopy.
Forty subjects were randomized to either 40 mg of esomeprazole
twice daily or placebo for 12 weeks.
No difference between PPI and placebo in Cough-Specific Quality of
Life Questionnaire CQLQ or Fisman Cough Severity/Frequency
scores.
In subjects with chronic cough and rare or no heartburn, high-dose
PPI does not improve cough-related quality of life or symptoms.

Shaheen NJ; et al. Aliment Pharmacol Ther. 2011; 33(2):225-34 (ISSN: 1365-2036)

Chronic Cough Due to Gastroesophageal
Reflux in Adults
• CHEST Guideline and Expert Panel Report
• Two population, intervention, comparison, outcome
(PICO) questions were addressed by systematic review:
– (1) Can therapy for gastroesophageal reflux improve or eliminate
cough in adults with chronic and persistently troublesome
cough?
– (2) Are there minimal clinical criteria to guide practice in
determining that chronic cough is likely to respond to therapy for
gastroesophageal reflux?
Peter J. Kahrilas, et al. On behalf of the CHEST Expert Cough Panel. CHEST
2016; 150(6):1341-1360

Results
•
•

•

Found no high-quality studies
From available RCTs addressing question #1:
– There was a strong placebo effect for cough improvement
– Studies including diet modification and weight loss had better
cough outcomes
– Although lifestyle modifications and weight reduction may be
beneficial in suspected reflux-cough syndrome, proton pump
inhibitors (PPIs) demonstrated no benefit when used in isolation
For question #2:
– An algorithmic approach to management resolved chronic cough
in 82% to 100% of instances
– Cough variant asthma and UACS were the most commonly
reported causes
– The reported prevalence of reflux-cough syndrome varied widely

Post-nasal drip
•

•
•
•

•

Post-nasal drip is a sensation of nasal secretions or of a “drip” at the
back of the throat, accompanied very often by a frequent need to
clear the throat associated with nasal discharge or nasal stuffiness.
Throat clearing could also be considered as a symptom of
“hypersensitivity”.
The term upper airway cough syndrome is a better alternative to
stress the association of upper airways disease with cough.
The pathogenesis of cough in the post-nasal drip syndrome may be
related to the direct pharyngeal, laryngeal or sublaryngeal
stimulation by the mucoid secretions from the rhino-sinuses which
contain inflammatory mediators that could induce cough.
Specific treatment of rhinosinusitis with an antihistamine, an
anticholinergic and topical corticosteroids provide only partial relief
of the accompanying cough.

Post-nasal drip
• Post-nasal drip is characterized by a sensation of nasal
secretions or of a “drip” at the back of the throat,
accompanied very often by a frequent need to clear the
throat (“throat-clearing”) associated with nasal discharge
or nasal stuffiness.
• This symptom of throat clearing could also be
considered as a symptom of “hypersensitivity”. The term
upper airway cough syndrome is a better alternative to
stress the association of upper airways disease with
cough.

Cough hypersensitivity syndrome
•

•

The combination of (1) irritation in the throat or upper chest
representative of laryngeal, pharyngeal or upper airway paresthesia;
(2) of cough triggered by non-tussive stimulus such as talking,
laughing; and (3) of increased cough sensitivity to inhaled stimuli
and number of triggers suggest a disorder of airway sensory neural
function that has led to the introduction of the term chronic “cough
hypersensitivity syndrome” to describe chronic cough.
This terms proposes that this disordered sensory neural function
(and hence the cough hypersensitivity which underlies chronic
cough in general) reflects an underlying sensory neuropathy.

Cough Hypersensitivity Syndrome
•
•
•
•
•

Characterized by chronic persistent cough typically triggered by low
levels of thermal, mechanical, or chemical stimuli.
Unexplained by associated medical conditions and/or poor
response to treatment of associated medical conditions.
Heightened cough reflex sensitivity is the defining characteristic of
the condition.
Associated diseases, such as asthma, GERD, or rhinosinusitis, act
as triggers for cough in an already cough-hypersensitive patient.
In CHS, a trigger, either disease or exposure to noxious stimuli,
combined with underlying cough sensitivity leads to chronic cough.

Vertigan, et al J Allergy Clin Immunol Pract 2018;6:2087-95)

Cough Hypersensitivity Syndrome
•
•
•
•
•
•

In CHS, a trigger, either disease or exposure to noxious stimuli,
combined with underlying cough sensitivity leads to chronic cough.
Characterized by chronic persistent cough typically triggered by low
levels of thermal, mechanical, or chemical stimuli.
Unexplained by associated medical conditions and poor response to
treatment of associated medical conditions.
Associated diseases, such as asthma, GERD, or rhinosinusitis, act
as triggers for cough in an already cough-hypersensitive patient.
Heightened cough reflex sensitivity is the defining characteristic of
the condition.
Explains why treatment of a cough-associated disease may not be
effective, and suggests the need need to treat both cough
hypersensitivity and the underlying disease to achieve clinical
success
Vertigan, et al J Allergy Clin Immunol Pract 2018;6:2087-95)

Symptoms associated with cough
hypersensitivity syndrome
•
•
•
•
•
•
•
•
•

Irritation in the throat or chest
Clearing the throat
Hoarse voice
Dysphonia
Vocal cord dysfunction
Chest irritation
Chest tightness
Globus
Gastro-esophageal reflux symptoms

Laryngeal dysfunction in CRC
•
•

•
•

•

Laryngeal dysfunction is defined as abnormal movement of the
vocal folds or supraglottic structures during respiration or phonation.
The larynx is rich in cough nerve endings, and laryngeal
hypersensitivity has been demonstrated in patients with CHS and
related laryngeal conditions.
Many patients with CRC localize symptoms to the larynx.
Patients with CRC have also been reported to show laryngeal
dysfunction, such as PVFM affecting respiration and dysphonia
during vocalization.
Cough frequently present in primary laryngeal disorders where there
is established laryngeal dysfunction, such as MTD and VCD
suggesting that laryngeal dysfunction may be important in CHS.

Laryngeal dysfunction in CRC
•
•
•

•

Llimited objective data that characterize laryngeal dysfunction in
patients with CHS.
Role of laryngeal dysfunction as a mechanism of CHS has not been
confirmed.
Unknown whether the pattern of laryngeal dysfunction in CHS is
similar to the pattern in conditions with established laryngeal
dysfunction such as MTD and VCD.
Laryngeal dysfunction might be a contributing mechanism for cough
and treatment success may depend on the degree to which
laryngeal dysfunction is targeted.

Laryngeal Dysfunction in Cough Hypersensitivity
Syndrome: A Cross-Sectional Observational Study
•

•

•
•

To determine the nature of laryngeal dysfunction in patients with
CRC and compare with the related laryngeal conditions of vocal
cord dysfunction (VCD) and muscle tension dysphonia (MTD).
Cross-sectional analytic design. 69 participants including healthy
controls and patients with CRC, VCD, and MTD who were referred
for behavioral speech interventions.
Participants underwent a comprehensive assessment of laryngeal
function during breathing, phonation, and swallowing.
Cough frequency was high in patients with CRC (10.2 coughs/h)
and VCD (16.5 coughs/h), but low in healthy controls (1.5 coughs/h)
(P < .001). Patients with CRC, VCD, and MTD had impaired voicerelated quality of life (vs controls, P < .05) and laryngeal
hypersensitivity (vs controls, P < .05).
Vertigan, et al J Allergy Clin Immunol Pract 2018;6:2087-95)

Laryngeal Dysfunction in Cough Hypersensitivity
Syndrome: A Cross-Sectional Observational Study
•

•

•

•

Most voice assessment measures (3 out of 4) were significantly
impaired in the CRC group compared with controls and were similar
to the VCD and MTD groups.
Paradoxical vocal fold movement during respiration was present in
47% of the patients with CRC at rest and in 67% after odor
challenge.
Mediolateral laryngeal constriction during phonation was present in
45% of the participants with CRC, 93% of the participants with VCD
(P < .001 vs CC), and 64% of the participants with MTD.
Laryngeal dysfunction is common in CRC and CHS and may
contribute to CHS mechanisms. Assessment and treatment of
laryngeal dysfunction using speech pathology interventions are
likely to be beneficial in CHS.
Vertigan, et al J Allergy Clin Immunol Pract 2018;6:2087-95)

Respiratory viruses and cough
• Respiratory viruses and cough: a neuropathic link?
• Respiratory viral infections such as rhinoviruses or
influenza viruses are typically accompanied by an acute
cough, but this cough may persist for weeks or months in
some patients.
• Experimental models of rhinovirus infection have
demonstrated cough reflex hypersensitivity to chemical
and mechanical stimulation.
• The mechanisms by which these respiratory viruses can
induce neuropathic changes are unknown but could
certainly contribute to the cough hypersensitivity
syndrome.

Treatment for sensory neuropathic cough
• Many individuals with SNC have found relief through use
of a neuralgia medication, such as amitriptyline,
desipramine, gabapentin, pregabalin, oxcarbazepine,
and others.
• May help to reduce or abolish coughing by diminishing
the nerve-ending “misfires”
• May need to work through more than one of these
medications, at varying dosage levels, before achieving
at a satisfactory degree of relief.
• Another treatment option that can be tried is capsaicin.

Gabapentin
• Gabapentin has been used to treat neuropathic pain and
is effective in reducing cough in chronic cough patients,
suggesting that there is a central reflex sensitization in
refractory chronic cough.
• Gabapentin also beneficial in chronic cough patients with
laryngeal sensory neuropathy.
• Amitriptyline and gabapentin have central antinociceptive actions.
• Relief from rectal pain by amitriptyline is associated with
a reduction in pain-related responses in the anterior
cingulate cortex in irritable bowel syndrome.

Gabapentin
• Gabapentin reduces pain via an action on GABAergic
neurotransmission or voltage gated ion channels in the
spinal cord, midbrain, thalamus and/or sensory and
insula cortices in the brain.
• Although gabapentin was effective in reducing cough in
the chronic cough patients, it had no effect on capsaicin
sensitivity arguing against a suppressive effect on cough
reflex pathways.
• Amitriptyline and gabapentin may also have actions
outside of the central nervous system, primarily by
blocking the activation of peripheral afferent terminals.

SLP Assessment
• Patients suitable for speech pathology intervention are
those whose cough has persisted despite medical
management.
• Particularly beneficial for patients with co-existing
laryngeal disorders such as MTD or inducible laryngeal
obstruction.
• Goal is to improve voluntary control of the urge to cough
and reduce laryngeal irritation that triggers coughing
episodes

SLP Assessment
• Assessment to measure symptoms, understand
laryngeal physiology and determine if patient is
candidate for SLP intervention.
• Evaluate for common co-morbid conditions such as
vocal cord dysfunction and muscle tension dysphonia.
• Observe breathing and cough patterns during quiet
respiration, activity, speech and swallowing to identify
patterns that may be amenable to behavioral therapy.
• Assessment of voice.

Speech Pathology treatment for
chronic cough
• Education
– Treatment goals, treatment rationale and safety,
neuroplasticity

• Cough suppression strategies
– Breathing and laryngeal reposturing techniques that
release laryngeal constriction and promote efficient
airflow during respiration and phonation
– Taught to identify the sensation precipitating cough
and substitute alternative and less phonotraumatic
behavior

Speech Pathology treatment for
chronic cough
• Reducing laryngeal irritation
– Reduce exposure to irritants (alcohol, reflux, oral
breathing), improve hydration, reduce phonotraumatic
behaviors
– Desensitization – exposure with cough suppression
strategies

• Psychoeducational counseling
– Motivation, adherence, realistic goals, support

Improvement with speech pathology
intervention
•
•
•
•
•
•

Mechanisms not fully understood
Cough reflex sensitivity improves (?why)
May improve cortical control over cough (?)
Reduced laryngeal irritation (?)
Reprogramming maladaptive responses (?)
Treatment of coexisting dysphonia and inducible
laryngeal obstruction (?)

Laryngeal effects of nasal allergen
provocation in singers with allergic rhinitis
• To evaluate the effects of nasal allergen provocation and
seasonal grass pollen exposure on subjective and
objective laryngeal parameters in singers with and
without allergic rhinitis, an observational case control
study was conducted.
• Prior to the pollen season, six grass pollen allergic and
six non-allergic semiprofessional singers were exposed
to nebulized sham solution and grass pollen extract in
rising concentrations.

Verguts et al. Eur Arch Otorhinolaryngol. 2011 Mar;268(3):419-27

Laryngeal effects of nasal allergen
provocation in singers with allergic rhinitis
• After 3 min, 60 min and 24 hours, nasal and laryngeal
complaints were evaluated by the use of a visual analog
scale (VAS).
• Laryngeal parameters like voice appearance, voice
range profile and subjective and objective voice quality
were evaluated before provocation, after 60 min and 24
hours.
• During the pollen season, the allergic singers were reevaluated.

Verguts et al. Eur Arch Otorhinolaryngol. 2011 Mar;268(3):419-27

Laryngeal effects of nasal allergen
provocation in singers with allergic rhinitis
• In allergic singers both nasal and laryngeal complaints
were induced at 3 min after the provocation.
• The induced laryngeal complaints were the feeling of
laryngeal irritation, secretions and globus.
• No change in voice quality or stroboscopy score was
measured.
• During the pollen season, laryngeal complaints were
present in allergic singers, without evidence for objective
voice and laryngeal changes.

Verguts et al. Eur Arch Otorhinolaryngol. 2011 Mar;268(3):419-27

Laryngeal effects of nasal allergen
provocation in singers with allergic rhinitis
• Conclusion
– Rapid induction of laryngeal complaints in allergic
singers by nasal allergen provocation and during the
pollen season.
– There was no subject reported or investigator
measured change in voice quality.
– No change in stroboscopy score was measured

Verguts et al. Eur Arch Otorhinolaryngol. 2011 Mar;268(3):419-27

Characteristics of laryngeal symptoms induced in
patients with allergic rhinitis in an environmental
challenge chamber
• Cypress pollen exposure in environmental challenge
chamber in 25 subjects with cypress pollen induced
allergic rhinitis preformed for 3 hours on 2 consecutive
days in 3 study courses:
– Normal nasal breathing
– Pollen or sham exposure with nasal blockage

• Nasal and laryngeal scores and levels of of serum
inflammatory mediators including ECP monitored
• Laryngeal exams and physiologic lung test conducted

Suzuki, et al. Annals of Allergy, Asthma & Immunology Vol 116, issue6, 491-496 (June 2016)

Characteristics of laryngeal symptoms induced in
patients with allergic rhinitis in an environmental
challenge chamber
•

•

Results
– Laryngeal symptoms were significantly elevated during pollen
exposure and even sham exposure with artificial nasal blockage
– The pollen exposure with artificial nasal blockage exaggerated
the laryngeal symptoms in 32% and increased the ECP levels
– The serum ECP levels did not change after sham exposure
– No change in laryngeal exam and lungs tests
Conclusion
– Nasal obstruction induced significant laryngeal symptoms even
without pollen exposure
– Laryngeal symptoms were enhanced by pollen exposure and
allergic reactions in the larynx could be involved in this
enhancement

Vocal Cord Dysfunction
• Inappropriate laryngeal closure during
respiration, with airflow obstruction
occurring at the glottic and/or supraglottic
level, leading to breathing problems
• VCD is common in patients with chronic
refractory cough with or without MTD

Vocal Cord Dysfunction
• Early reports:
– 1974
– 1982

“Factitious Asthma
“Munchhausen’s Stridor

• Other terminology:
– Spasmodic croup, irritable larynx syndrome, psychogenic stridor,
psychogenic upper airway obstruction, episodic paroxysmal
laryngospasm, paradoxical vocal cord motion, functional upper
airway obstruction, pseudo asthma

• POLO
– Periodic Occurrences of Laryngeal Obstruction

Vocal cord dysfunction presenting
as asthma
•
•
•
•

5 patients (1 male and 4 female)
No BHR
Adduction of glottis with “posterior chink”
Responsive to speech therapy

Christopher, Wood ,et al. NEJM 1983;308:1566-70

Diagnostic Criteria
• Diagnosis best established by flexible
fiberoptic laryngoscopy
• Paradoxical motion of the vocal cords
– Anterior adduction with posterior chink
– More common to see adduction without chink

• Paradoxical motion occurs during
inspiration or during both inspiration and
expiration

Physical Exam – posterior
chinking

VCD: National Jewish Series
VCD

VCD + Asthma

Asthma

Duration of Sx

4.8 +/- 5.2

14.1 +/- 13.9

15.7 +/- 13.8

Prednisone dose

29.2 +/- 28.7

21.31 +/- 23.6

25.5 +/- 25.3

Years of
prednisone

4.3 +/- 10.9

4.0 +/- 4.1

3.3 +/- 5.4

ER visits in
previous year

9.7 +/- 7.9

5.5 +/- 6.2

4.5 +/- 4.8

Admits in previous 5.9 +/- 6.1
year

6.7 +/- 11/9

3.1 +/- 4.7

Intubated

12

12

12

Newman et al; AJRCCM 152:1382. 1995

VCD: National Jewish Series
• Psychiatric Disturbance in 42 VCD
patients without asthma
– 73% axis I diagnosis (38% abused)
– 37% axis II diagnosis
– 21% psychiatric hospitalization

• Only psychiatric hospitalizations were
significantly different from controls

Newman et al; AJRCCM 152:1382. 1995

Adolescents with VCD mimicking EIB
Age/Sex

Presenting Symptom

Sport

EIB

Psychiatric
Diagnosis

Academic
Achievement

16/F

Throat tightness, Dyspnea

basketball,
volleyball, track

No

------------

A

12/F

Throat tightness, Dyspnea

swimming,
cheerleading

Yes

Anxiety

A

14/F

Throat tightness, Cough

Tae kwon Dd

No

------------

12/F

Throat/Chest tightness

soccer, softball

No

Anxiety and
Depression

A

15/M

Throat/Chest tightness

track, football

No

------------

A

16/F

Voice changes, Wheezing

Swimming, track

No

Depression

A

18/F

Throat tightness, Wheezing

volleyball

No

------------

Landwehr et al, Pediatrics 1996; 88-971

VCD NHLBI NAEPP EPR3
•
•
•
•
•

•

Can mimic asthma
Can coexist with asthma
Asthma medications do little if anything to relieve VCD symptoms
Variable flattening of the inspiratory loop on spirometry is highly
suggestive of VCD
Diagnosis of VCD is from indirect or direct vocal cord visualization
during an episode, during which abnormal adduction can be
documented
VCD should be considered in patients with difficult-to-treat, atypical
asthma and in elite athletes who have exercise related
breathlessness unresponsive to asthma medication

PVCM
• PFT’s with flow-volume loops have also been used to
support the diagnosis of PVCM in symptomatic patients.
• Flow-volume loops of patients with PVCM often show
flattening of the inspiratory curve, or a decrease in
maximal inspiratory flow during acute attacks, and are
normal while asymptomatic
• Inspiratory blunting is sensitive for symptomatic patients
with PVCM but is not specific for VCD and may be
produced by most types of extrathoracic airway
obstruction.
• Parker et al evaluated 26 patients with PVCM
– exercise flow-volume loops indicated the upper airway as a
cause for symptoms in 74%
– 62% showed inspiratory flow limitation

Flow volume loop
• Primary use of PFT’s is to eliminate asthma from the
differential diagnosis.
• Expiratory adduction and obstruction has been shown by
laryngoscopy in these patients without evidence of
expiratory flow-volume abnormalities.
– Mechanism unknown, pursed-lip exhalation suspected
• Elevates soft palate to posterior nasopharyngeal wall
• Closes nasopharyngeal airway, increases resistance
• Creates sufficient back pressure to open vocal cords and therefore
shows no expiratory flow loop defect

Vocal cord dysfunction as demonstrated by
impulse oscillometry
•

•
•
•
•

•

The diagnosis of VCD is challenging, because expected flow volume
loop abnormalities are uncommonly noted, and laryngoscopy must
be timed to coincide with symptoms.
Study to determine the role of impulse oscillometry (IOS) in the
diagnosis of VCD.
Analysis of six patients in which the diagnosis of VCD was being
considered, seven healthy subjects and five subjects with asthma.
All were evaluated with IOS, spirometry, and laryngoscopy.
Two patients with suspected VCD who did not exhibit symptoms or
abnormal pulmonary function at baseline underwent exercise
challenge and repeat studies.
One patient with suspected VCD underwent an additional irritant
challenge.

Komarow et al. JACI 2013 Jul-Aug;1(4):387-93.

Vocal cord dysfunction as demonstrated by
impulse oscillometry
•
•

•
•

VCD was diagnosed by laryngoscopy in 3 of 6 patients in whom the
diagnosis of VCD was entertained.
These 3 patients exhibited higher amplitude and more variable
spikes on IOS impedance during inspiration, whereas the three
patients in whom the diagnosis was not confirmed by endoscopy did
not show these findings.
This pattern was also not observed in the healthy volunteers and
patients with asthma at baseline or after exercise challenge.
These findings support the conclusion that IOS displays a
characteristic pattern in patients with VCD and thus may offer a
rapid and noninvasive adjunct to the assessment and diagnosis of
patients suspected to have this disorder.

Komarow et al. JACI 2013 Jul-Aug;1(4):387-93.

