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ACC2301. Managing Cough Hypersensitivity
Syndrome with Neuromodulators: Efficacy and Caveats
in Clinical Practice

*1Vibhor Ahluwalia, 1Vivek N Iyer, 1Sumedh Hoskote, 1Kaiser Lim,
1Sue Ann P Donlinger, 1Kinnera Jalagam, 1Sumera R Ahmad

1Mayo Clinic, Rochester, MN, USA

Background: Chronic cough, where cough persists beyond 8 weeks,
typically comprises of corticosteroid responsive cough, upper airway
cough syndrome and gastroesophageal reflux disease in the absence of
smoking, medications comprising of ACE- inhibitors and lung dis-
ease. Cough hypersensitivity syndrome (CHS) is when cough treated
for the underlying cause remains refractory or unexplained. Man-
agement strategies comprise of use of neuromodulators, speech
therapy and investigation into novel methods. Some medications
included in neuromodulator therapy include amitriptyline, gaba-
pentin, pregabalin, tramadol and baclofen.1–5 Duloxetine and
venlafaxine have also been used at our institution. Since chronic
cough diagnosis and outcomes have inherent heterogeneity, it is
important to evaluate neuromodulator therapy for CHS in real time
clinical practice.
Question: What is the experience with different neuromodulators in
our clinical practice?
Methods: This is a mixed method cross sectional and prospective
observational study of adult patients referred to the Mayo Chronic
Cough Clinic, Rochester. We identified a subgroup of patients who

were diagnosed with highly likely CHS and reviewed use of neuro-
modulators. Electronic health record (EHR) was reviewed
retrospectively for the purpose of reviewing neuromodulator
prescribing.
Results: After screening 278 patients, 96 were consented for enrol-
ment between Feb-April of 2021. The median age was 61 years old
(30–82). Just over half were women. 66 patients were identified as
possibly having CHS. Retrospective chart review clarified that 38 had
highly likely CHS. Treatment for CHS included use of neuromodu-
lators in 21 patients comprising of amitriptyline, duloxetine,
gabapentin, and pregabalin. In this cohort, 0 patients were prescribed
tramadol, baclofen or venlafaxine. Neuromodulators were prescribed
in 26 instances, since 7 patients required changes in therapy because
of adverse effects in 8 instances and in 4 there was known inefficacy
of first choice of medication. Eight patients were referred for speech
therapy. Two received superior laryngeal nerve block. Tetracaine was
given to 21 patients with highly likely CHS with or without neuro-
modulator use.
Conclusion: The use of neuromodulators to treat CHS is heteroge-
nous. It was efficacious for cough control in about 54% of the times it
was prescribed. However, adverse effects or inefficacy of medication
can limit therapy.

Table 1 Clinical Experience with specific neuromodulator therapy

Types
neuromodu-
lators

1st
prescribed

2nd
prescribed

Dose
(mg)
(median,
range)

Adverse
effects

Efficacy
(N)

Amitriptyline

N = 11

9 2 25 (10–75) Drowsy, dry

mouth

3

Duloxetine

N = 9

8 1 30

(30–120)

Hypertension,

Urinary
retention,

drowsy,

nausea,

stomach
upset

7

Pregabalin

N = 3

1 2 150 (150–300) None

noted

3

Gabapentin

N = 3

2 1 60 (100–800) None

noted
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The prevalence of depressive symptoms were 7.7% and 4.2%
among subjects with recurrent and isolated chronic cough, respec-
tively (p = 0.106). The Leicester Cough Questionnaire total score was
15.2 (14.6–15.8) among subjects with recurrent and current cough
(n = 90) and 16.3 (16.0–16.6) among subjects with isolated chronic
cough (p = 0.001). The mean number of cough-related doctor‘s visits
during the past year was 0.58 (0.45–0.71) among subjects with
recurrent cough, and 0.36 (0.19–0.53) among subjects with isolated
chronic cough (p = 0.007).
Conclusion: The risk factors of recurrent and isolated chronic cough
were essentially the same. The consequences of recurrent cough were
comparable to those of chronic cough. Recurrent cough is an easily
recognizable, clinically relevant entity that should be considered in
cough evaluation regardless of the length of current cough.
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ACC2306. Nalbuphine Extended Release Treatment
Achieved Rapid and Sustained Reduction in Reported
Cough Frequency in Patients with Idiopathic
Pulmonary Fibrosis
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1University of Southern California, Los Angeles, CA, USA; 2Imperial
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Background: Chronic cough associated with idiopathic pulmonary
fibrosis (IPF) has a major impact on quality of life and there are
currently no therapies approved to treat this disease complication.
In the CANAL trial nalbuphine extended release (NAL-ER) achieved
a 76.1% improvement (95% CI - 83.1 to - 69.1) in geometric
mean percent change in objective daytime cough frequency in
patients with IPF related cough. This compared with 25.3% (95% CI
- 43.9 to - 6.7) in placebo-treated patients; a 50.8% placebo-ad-
justed change (p\ 0.0001).

Here we report the time of onset of effect as well as the day-to-day
time course of NAL-ER treatment compared to placebo using the
secondary endpoint of Evaluating Respiratory Symptoms-IPF (E-
RSTM:IPF) cough subscale.
Methods: The E-RSTM:IPF cough frequency subscale was recorded
daily, whilst objective cough frequency (VitaloJAKTM, Vitalograph
Ltd), was measured at baseline and Day 22 (end of treatment). Daily
change from study baseline in E-RSTM:IPF daily e-diary cough sub-
scale was calculated to compare onset time, magnitude and duration
of the statistical separation of cough under NAL-ER treatment

compared to placebo. Analysis was with a mixed model with repeated
measures.
Results: Daily cough frequency was categorized as rarely, occa-
sionally, or frequently, based on a score range of 0–4. At study
baseline both treatment groups average scores were in the occasional
category (i.e., 2.47 for NAL-ER and 2.37 for placebo). For the whole
22-day period, treatment by NAL-ER resulted in improvement from
occasional category to rarely category (change of -0.68) by Day 22,
and this change is significantly different when compared to changes
exhibited by placebo-treated subjects of -0.15 by Day 22; net
improvement over placebo of -0.53; p-value\ 0.0001. This effect
was evident at day 3 (net improvement -0.40, p = 0.015) and was
sustained through the majority of the treatment period, to Day 22.
This finding is consistent with the reduction in objective cough fre-
quency noted in the primary endpoint.
Conclusions: The E-RSTM:IPF diary cough subscale directional
change in patient-reported improvement is consistent with reduction
in cough frequency found in the objective cough count. The early
separation of the cough subscale suggests rapid and sustained (over
3 weeks) effect of NAL-ER.
NAL-ER treatment has the potential to improve quality of life in
patients with IPF by alleviating cough; one of the most distressing
symptoms associated with the disease.
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Background: Cough is one of the most common reasons for which
patients seekmedical care. Accurate and reliablemonitoring of cough is
essential for both clinical care and drug development. Additionally,
reliable monitoring allows for further cough frequency evaluation—for
meaningful dynamics and patterns. Current cough monitoring systems
have limitations, including patient discomfort and inconvenience, and
monitoring periods limited to 24 h. We have developed a new smart-
watch-based privacy-preserving cough monitoring system—Hyfe
CoughMonitor—that passively monitors, detects and quantifies coughs
utilizingArtificial Intelligence. The system is non-intrusive, easy to use,
and provides continuous, accurate cough monitoring.
Methods:We are conducting a multi-center validation study to assess
the accuracy and reliability of the CoughMonitor. At least 18 par-
ticipants are being recruited and instructed to wear the Hyfe
CoughMonitor smartwatch and another smartwatch serving as a
continuous audio recorder, and go about their day as usual, without
turning off the devices for the duration of 24 h. All audio recordings
are being manually reviewed and labeled by a minimum of two
specially trained cough labelers. Cough results measured by Hyfe will
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be compared to the ‘‘gold standard’’ of human labeled continuous
audio recordings. The coughs-person-hours will be compared using
linear and Bland–Altman analyses.
Results: Our co-primary endpoints are hourly tabulations of time-
stamped coughs based on two complementary units of analysis:
individual coughs and cough-seconds (a second during which at least
one individual cough occurs). Our preliminary pilot study with four
research subjects and a total of 2832 coughs showed high correlation
for both cough and cough-seconds, with a correlation of 0.91 and 0.90
and slopes of 0.76 and 0.79, respectively. Full results will be pre-
sented at the conference.
Conclusions: Our validation study will assess the accuracy and
reliability of the Hyfe CoughMonitor system, with expected high
correlation for both cough and cough-seconds. The system’s AI-
powered cough detection and quantification capabilities provide
continuous and non-intrusive monitoring and has the potential to
improve patient care, cough research and support drug development
through continuous, more accurate and reliable cough monitoring.

Keywords: Cough monitoring, AI, Hyfe CoughMonitor.
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ACC2308. Exploration of Cough Counts and Epochs
in Patients with Asthma and Interstitial Lung Disease
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Background: Cough counts are widely used for cough studies in
patients with various respiratory diseases. The cough epoch is a
cluster of cough counts,1 which may reveal the severity of coughs and
cough patterns that are indiscernible with cough count alone. Despite
its potential clinical importance, cough epochs are not as commonly
investigated. One of the few previous studies was conducted on the
nighttime cough epoch focused on COPD patients.2 In this study, we
observed both the cough counts and cough epochs in patients with
asthma and interstitial lung disease (ILD).
Methods: In order to observe the cough epochs in respiratory
patients, we retrospectively analyzed the data from two independent
clinical studies. Cough sounds were recorded from 21 ILD patients

Fig. 1 Cough and epoch frequency over time

Lung

123


	Abstracts from the 2023 American Cough Conference
	ACC2301. Managing Cough Hypersensitivity Syndrome with Neuromodulators: Efficacy and Caveats in Clinical Practice
	ACC2302. Guaifenesin Reduces Mucus Concentration and Mucus-Surface Adhesion Strength
	ACC2303. Evaluation of the In Vitro Potency and Selectivity of the P2X3 Receptor Antagonist Camlipixant (BLU-5937)
	ACC2304. Chronic Cough in Tracheobronchomalacia: Diagnostic Modalities and Treatment Approaches
	ACC2305. Recurrent Cough in the Elderly---A Forgotten Entity
	ACC2306. Nalbuphine Extended Release Treatment Achieved Rapid and Sustained Reduction in Reported Cough Frequency in Patients with Idiopathic Pulmonary Fibrosis
	ACC2307. Validation of the Hyfe Cough Monitoring System
	ACC2308. Exploration of Cough Counts and Epochs in Patients with Asthma and Interstitial Lung Disease
	References


