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A novel therapy for intractable chronic cough
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Abstract
Two cases of intractable chronic cough improved significantly with humidified high
flow therapy (HHFT). A 59-year-old woman with Primary Sjogren’s disease and inter-
stitial lung disease, was trialled on a Fisher and Paykel myAIRVO™ system. She
reported sustained benefits of uninterrupted sleep and increased socialization with
tapering use of HHFT. A 67-year-old woman with idiopathic pulmonary fibrosis also
benefited from the use of myAIRVO™. She had relentless cough with minimal move-
ment, and nocturnal cough causing fragmented sleep. Her cough subsided considerably
with continuous HHFT, but recurred without. Both patients reported significant reduc-
tions in the cough visual analogue scale. The mechanisms by which HHFT improve
intractable cough may include reducing airway dryness, inhibition of neutrophil inflam-
mation and mucus obstruction, and splinting of the airways. HHFT significantly
improved cough and health-related quality of life in two patients with interstitial lung
disease. Further research is warranted to explore the role of domiciliary HHFT.
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INTRODUCTION

Intractable chronic cough (CRC) is a challenging condition
to manage. Once contributing conditions such as airway dis-
ease, gastroesophageal reflux disease (GORD), postnasal drip,
and laryngeal hyperresponsiveness have been addressed,
patients are left with limited therapeutic options. This is frus-
trating given the significant reductions in quality of life asso-
ciated with chronic cough.1 We report the use of humidified
high flow therapy (HHFT) as a potential novel treatment
option for patients with intractable chronic cough.

CASE REPORT

Case one

A 59 year never smoking woman with primary Sjogren’s
disease was referred with intractable chronic cough despite
inhaled corticosteroids, nebulised saline, artificial saliva
spray and hydroxychloroquine. She had a dry cough for
9 years which was associated with significant xerostomia,
bad dentition, and frequent dry retching. Nocturnal cough

was particularly troublesome, resulting in fragmented sleep
and consequent excessive daytime sleepiness. The cough
was aggravated by exercise, change in weather, and strong
odours. Airway disease, post-nasal drip, and gastroesopha-
geal reflux disease were excluded. A bronchoscopy demon-
strated severely dry airways with no underlying
endobronchial lesion. She had normal ventilatory function:
FEV1 2.77 L (108% predicted), FVC 3.39 L (105% pre-
dicted), FER 82%, and gas transfer (DLco) was only mildly
reduced 17.7 mL/min/mmHg (79% predicted). A high-
resolution computerized tomography (HRCT) chest scan
revealed mild interstitial lung disease (ILD). A transtho-
racic echocardiogram was unremarkable.

The patient was trialled on a MyAIRVO™ system,
which delivers humidified high flow air through an Optiflow
nasal cannula. Within 20 minutes of commencing HHFT at
15 L/min of air, her cough ceased. Over the course of four
years she weaned her use of HHFT from overnight every
night plus 2–4 hours during the day, to utilizing the system
for the first 3 hours of sleep for two nights a week. She now
enjoys uninterrupted sleep throughout the night (even dur-
ing nights between use of HHFT), with no episodes of noc-
turnal cough. Additionally, she is coughing less throughout
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the day despite no daytime use of HHFT. She reports reduc-
tion in her fear of leaving the house previously due to per-
ceived social stigma from coughing, improvements in
exercise tolerance, and reports enjoyment playing with her
grandchildren again. Her cough severity index (CSI; scores
ranging from 0 to 40) (Figure 1)2 and cough visual analogue
scale (VAS) taken pre- and post-commencement of HHFT
improved from 38 to 14, and 100 mm to 15 mm (Figure 2)
respectively. The reduction in VAS score was in excess of the
minimal clinically important difference (MCID) of 30 mm.1

Case two

A 67-year-old never-smoking woman with idiopathic pul-
monary fibrosis (IPF), was referred with progressive debili-
tating chronic cough for several years, particularly
disruptive over the previous 12 months. She was initially
diagnosed with unclassifiable ILD and treated with
12 months of oral prednisolone and mycophenolate mofetil,
without benefit. A subsequent surgical lung biopsy demon-
strated “usual interstitial pneumonia” on histopathology.
She was diagnosed with IPF after multi-disciplinary team
discussion. She was subsequently prescribed nintedanib.
When she was referred to our service, her cough had not
responded to nebulised lignocaine or gabapentin.

Lung function testing demonstrated restriction with
FEV1 of 1.5 L (70% predicted), and FVC of 1.72 L (63% pre-
dicted), and a normal DLco of 15.33 mL/min/mmHg
(86% predicted). Her past medical history included mild
sinusitis managed with saline nasal spray and intermittent
intranasal steroids, and anxiety.

Her frequent disruptive paroxysms of dry cough were
unrelenting, occurring both day and night, affecting daytime
activities and sleep. She had associated frequent urinary

incontinence due to cough, needing to wear incontinence
pads. When first seen in clinic, she spoke in words and
phrases limited by paroxysms of coughing. Her cough was
triggered by smoke, strong odours, speaking, and move-
ment. She reported dry eyes and mouth but no other clear
features of a connective tissue disease (both clinically and on
blood tests). There was subjective worsening in her voice
quality without associated dysphagia, wheeze, nasal, or swal-
lowing symptoms. She denied other symptoms of obstruc-
tive sleep apnoea.

Review by speech pathology suggested that her chronic
cough was potentially secondary to an irritable larynx with
specific triggers and intermittent dysphonia characterized by
vocal strain. Subsequent nasoendoscopy by an otorhinolar-
yngologist showed a normal larynx with symmetrical vocal
fold movement bilaterally, no features of reflux or oedema,
and no clear evidence of vocal cord dysfunction.

She was commenced on HHFT (MyAIRVO™ system)
using 15 L/min of air which resulted in almost immediate
improvement in the frequency of her cough. Whilst using con-
stant HHFT, she was able to maintain long periods cough-free
and subsequent coughing episodes usually occurred in the set-
ting of a significant trigger. She was able to remain mostly
cough-free overnight with improved sleep. However, her
cough returned withinminutes after coming off HHFT.

Follow-up at 1 year demonstrated a stable clinical pic-
ture with ongoing good cough suppression with both day-
time and nocturnal use of HHFT. She was no longer
wearing incontinence pads. However, she continued to have
persistent cough when not using HHFT. Her CSI and VAS
reduced from 32 to 25, and 85 mm to 40 mm (Figure 2)
(meeting MCID)1 respectively. Whilst she was still largely
house-bound, she was now allowing friends and family to
visit where she had previously declined due to social embar-
rassment caused by her cough.

F I G U R E 1 Cough Severity Index questionnaire.2
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DISCUSSION

Cough is a common symptom amongst people with ILD,
with no effective treatments available. In addition, the mech-
anisms of cough generation in ILD are poorly understood.3

HHFT has been shown to improve mucociliary clearance,
dead space washout, and ventilation.4 However, the role of
HHFT for treating cough has not been well studied. In the
case of the woman with primary Sjogren’s disease (case 1),
airway dryness was likely a significant contributor to her
chronic cough. The patient’s symptoms improved with a
short trial of humidification suggesting that reducing airway
dryness can provide immediate benefits in reducing cough.
Notably, the effects of HHFT were long lasting, with a
decrease in daytime cough and subsequent nocturnal cough
despite intermittent long-term use of the therapy. Airway
dryness alone has been shown to produce chronic
airway neutrophilic inflammation and mucus obstruction.5

This could explain the lasting effect of HHFT use. It is inter-
esting to note she did not have a similar improvement with
nebulised saline, suggesting both heat and humification are
important. Airway dryness has also been shown to impair
mucociliary clearance.5 With decreased clearance comes
increased airway irritants and therefore a greater activation
of the cough reflex.

For the woman with IPF (case 2), the cough was only
controlled when she utilized HHFT. In addition to the bene-
fits of reducing airway dryness, it is possible that the delivery
of a small amount of extrinsic positive end expiratory pres-
sure (PEEP) may have led to the splinting of collapsible
small airways.5 Increasing PEEP is also likely to assist smal-
ler airway secretion clearance by opening previously col-
lapsed airways and thereby displacing mucus and assisting
movement towards the pharynx. HHFT may also reduce
chronic airway inflammation,5 leading to reduction in the
sensitivity of the cough reflex, and therefore the patient’s
propensity to cough.

Both described patients displayed significant improve-
ment in cough and health-related quality of life with the use
of HHFT. The two cases highlight the promising future of
HHFT in chronic cough given the limited therapeutic
options available to patients who suffer from this debilitat-
ing condition. Further research through a randomized clini-
cal trial will be useful in validating the large-scale utility of
HHFT in the chronic cough cohort.
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