Objective: Vocal fold paralysis (VFP) has significant impact on patient

qguality of life, yet the epidemiology and treatment pathways for VFP
patients are poorly documented. In this study, we estimated the
prevalence and demographics of patients with unilateral and
bilateral VFP and analyzed treatment pathways.

Methods: Using Commercial and Medicare MarketScan™ databases
of 146.7 million lives (2009 - 2012), the prevalence of VFP (ICD-9
478.3X) was estimated. Patient demographics and comorbidities
were evaluated. For treatment pathway analysis, a subset of VFP
patients with a first index diagnosis between 2009 and 2011 (no
diagnoses in 2008) and a complete medical history 12 months pre
and 24 months post-index was identified (“Subset_Cohort”).
Laryngeal treatments for this patient cohort were analyzed over 2
years post-index.

Results: Prevalence of VFP was estimated slightly above 100,000
cases per year in the US, ranging from 26.1 to 32.8 cases per 100,000
population from 2009 to 2013 (average age: 59.8, SD: 19.2, 44%
male, 12% bilateral VFP). From the Subset_Cohort: the first VFP
diagnosis was made by otolaryngologists in >60% cases. VPF
diagnoses were concurrent with laryngeal endoscopy in 68% cases,
CT/MRI for neck in 4% of bilateral VFP and 8% of unilateral VFP
cases, and speech/hearing evaluations in 17% unilateral and 28%
bilateral cases. In unilateral VFP, Injections were performed in 16.2%
laryngoplasties in 6% and reinnervation in <0.1% of patients.
Conclusion: Despite a large percentage of VFP patients initially
diagnosed by an otolaryngologist, a minority of patients undergo
therapeutic laryngeal procedures.

Introduction

* Vocal fold paralysis (VFP) is an uncommon disorder with
significant impact on patient quality of life.

* VFP is most often associated with a surgical procedure such as
thyroid surgery, cervical spinal surgeries and carotid
endarterectomies.

* Whereas comprehensive reports have not been published, prior
accounts refer to 20-50% patients recovering full mobility.

* This study was designed with two objectives:

* Estimate the prevalence of the condition in the US, and
potential changes thereof in recent years

 Understand treatments given to patients with VFP in a real-
world setting

Methods and Materials

* Retrospective query using MarketScan Commercial and Medicare
databases
* |dentification of all patients with a diagnosis of unilateral, bilateral
or undetermined VFP (ICD-9: 478.3X) in 2009-2013
* Projection to evaluate nation-wide prevalence of disease,
using MEPS mapping methodology
* From the entire cohort: identification of a sub-cohort with
complete medical history for 1 year pre- and 2 years post-
index
e Evaluation of all larynx-related inpatient and outpatient
treatments and diagnoses in the sub-cohort, from time of
index to two-years post-index

Contact

Dr. Michael Benninger
Cleveland Clinic Head and Neck Institute
Email: benninm@ccf.org

>OSTER TEMPLATE DESIGNED BY GENIGRAPHICS ©2012
1.800.790.4001 WWW.GENIGRAPHICS.COM

Figure 3: Percentage of Patients with bilateral VFP treated with either

The prevalence of VFP increased between 2009 and 2013 from diagnostic (A) or therapeutic (B) procedures, over 2 year post-index follow-

26.1 patients to 32.7 patients per 100,000 population. The up period

estimated volume of patients in 2013 was thus ~ 100,000 patients A 6%

The Sub-cohort included 7,439 patients
* The index VFP was given in > 60% cases by ENTs o o .
e 20% index VFP diagnhoses occurred during an inpatient case
* Only 17% of the unilateral VFP and 28% of the BVFP patients ///

underwent specialized ENT services at time of index
diagnosis (CPT 92506,92507, 92511 and 92520: Evaluation of
speech, nasopharyngoscopy and other laryngeal function
studies)
Nearly 50% patients only had one index diagnhosis of VFP and no
further VFP diagnoses or laryngeal procedures within the 2-year
time period
Over 2 years: 78% patients underwent diagnostic laryngoscopy at
least once (CPT 31575-79 or CPT 31520-26).
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* Laryngoscopy with stroboscopy (CPT31579) was performed in 0% . o oo 200 200 c00 00 200 200
40% of patients with unilateral VFP and 50% patients with Days Past Index
bilateral VFP.
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* Repeat rates for diagnhostic laryngoscopy was high with more

than 50% of all laryngoscopy patients receiving at least 1
additional laryngoscopy. 12%
Only 20% patients were treated with injections — less than 10%
received laryngoplasty.
* Of those patients receiving injections, repeat rates were high:
30% had at least 2 procedures.
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Figure 1: Estimated Prevalence of VFP per 100,000
Population
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* VFP is a rare disease with approximately 100,000 patients per year
and thus my be seen as an “orphan disease”

e Significant growth (5.8% CAGR) may relate to the aging population,
and to older people being more active and seeking treatment

* A large proportion of patients did not undergo treatment, this may
be due to:

12.3% 11.9% * Overuse of the VFP diagnosis, especially when not rendered

Figure 2: Percentage of Patients with Unilateral, Bilateral or
Undefined VFP Diagnoses

by ENTs
* A significant proportion of patients with self-limiting disease
* Under-treatment of patients requiring care

Conclusions

* The prevalence of VFP is growing, possibly due to aging population

. . and a more active, older population, more likely to seek treatment

2009 2013 * Only 20% receive therapeutic treatments, possibly due to a large
proportion of self-limiting VFP cases and possibly under-treatment

® Undefined m Unilateral w Bilateral . s
naetine niiater natera of patients with disease.

References

Benninger MS, Crumley RL, Ford CNet al. Evaluation and treatment of the unilateral paralyzed vocal fold. Otolaryngol Head Neck Surg 1994; 111:497-508.

Rosenthal LH, Benninger MS, Deeb RH. Vocal fold immobility: a longitudinal analysis of etiology over 20 years. Laryngoscope 2007; 117:1864-1870.

Loughran S, Alves C, MacGregor FB. Current aetiology of unilateral vocal fold paralysis in a teaching hospital in the West of Scotland. J Laryngol Otol 2002; 116:907-910.

Benninger MS, Gillen JB, Altman JS. Changing etiology of vocal fold immobility. Laryngoscope 1998; 108:1346-1350.

Cohen SM, Kim J, Roy N, Asche C, Courey M. Factors influencing the health care expenditures of patients with laryngeal disorders. Otolaryngol Head Neck Surg 2012; 147:1099-1107.

Ahmad S, Muzamil A, Lateef M. A Study of incidence and etiopathology of vocal cord paralysis. Indian J Otolaryngol Head Neck Surg 2002; 54:294-296.

Li S, Peng Y, Weinhandl EDet al. Estimated number of prevalent cases of metastatic bone disease in the US adult population. Clin Epidemiol 2012; 4:87-93.

Brown K, Lundborg P, Levinson J, Yang H. Incidence of peptic ulcer bleeding in the US pediatric population. J Pediatr Gastroenterol Nutr 2012; 54:733-736.

Holy CE, Ellison JM, Schneider C, Levine HL. The impact of balloon catheter dilation on frequency of sinus surgery in the United States. Medical devices 2014; 7:83-89.

0. Medical Expenditure Panel Survey, a US-based set of large-scale surveys of families funded by the US Department of Health and Human Services through the Agency for Healthcare
Research and Quality (AHRQ). Available at: http://meps.ahrqg.gov/mepsweb/.

11. Cohen SM, Dupont WD, Courey MS. Quality of life impact of non-neoplastic voice disorders: a meta-analysis. Ann Otol Rhinol Laryngol 2006;115: 128-134.

L e el ol es e e L



