Asia Pac Allergy. 2022 Apr;12(2):e19

https://doi.org/10.5415/apallergy.2022.12.e19

pISSN 2233-8276-eISSN 2233-8268

Asia Pacific a I Iergy

Case Report

'.) Check for updates

G OPEN ACCESS

Long-COVID severe refractory cough:
discussion of a case with 6-week
longitudinal cough characterization

Yu Ri Kang ® 7, Ji-Yoon Oh
Kian Fan Chung

1, Ji-Hyang Lee
3, and Woo-Jung Song @ '

1, Peter M. Small @ 2,

'Department of Allergy and Clinical Immunology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea

Hyfe, Inc and University of Washington, Department of Global Health, Seattle, WA, USA

®National Heart and Lung Institute, Imperial College London, London, UK

Received: Apr 22, 2022
Accepted: Apr 22, 2022
Published online: Apr 25, 2022

*Correspondence to

Woo-Jung Song

Department of Allergy and Clinical
Immunology, Asan Medical Center, University
of Ulsan College of Medicine, 88, Olympic-ro
43-gil, Songpa-gu, Seoul 05505, Korea.

Tel: +82-2-3010-3288

Email: swjo126@amc.seoul.kr

Copyright © 2022. Asia Pacific Association of
Allergy, Asthma and Clinical Immunology.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Yu Ri Kang
https://orcid.org/0000-0001-5749-2040
Ji-Yoon Oh
https://orcid.org/0000-0002-2339-7878
Ji-Hyang Lee
https://orcid.org/0000-0003-4286-3114
Peter M. Small
https://orcid.org/0000-0001-5403-8985
Kian Fan Chung
https://orcid.org/0000-0001-7101-1426
Wo0-Jung Song
https://orcid.org/0000-0002-4630-9922

Conflict of Interest
The authors have no financial conflicts of
interest.

https://apallergy.org

ABSTRACT

Long coronavirus disease (COVID) refers to an array of variable and fluctuating symptoms
experienced after acute illness, with signs and symptoms that persist for 8-12 weeks and

are not otherwise explicable. Cough is the most common symptom of acute COVID-19, but
cough may persist in some individuals for weeks or months after recovery from acute phase.
Long-COVID cough patients may get stigmatised because of the public fear of contagion
and reinfection. However, clinical characteristics and longitudinal course of long-COVID
cough have not been reported in detail, and evidence-based treatment is also lacking. In this
paper, we describe a case of long-COVID severe refractory cough with features of laryngeal
hypersensitivity and dysfunction. We characterized cough using patient-reported outcomes
and engaged in continuous cough frequency monitoring. Through the case study, we discuss
potential mechanisms, managements, and clinical implications of long-COVID refractory
cough problems.

Keywords: Cough; Coronavirus; Hypersensitivity

INTRODUCTION

Cough is the most common symptom of acute coronavirus disease-19 (COVID-19), but cough
may persist in 10%-20% of the patients for weeks or months after recovery from acute
phase [1]. Long COVID (post-COVID syndrome) refers to an array of variable and fluctuating
symptoms experienced after acute illness, with signs and symptoms that persist for 8-12
weeks and are not otherwise explicable [2]. Cough is a frequent symptom of long COVID [1,
3]; such patients may get stigmatised because of the public fear of contagion and reinfection
[4]. Cough may thus limit social activity and impair quality of life seriously.

Despite the substantial impacts, the clinical characteristics and longitudinal course of
long-COVID cough have not been reported in detail, and evidence-based treatment is also
lacking. Here, we describe a case of long-COVID severe refractory cough. In diagnostic
evaluations, he exhibited features of laryngeal hypersensitivity and dysfunction. For cough
characterization, we recorded cough patient-reported outcomes (PROs) and engaged in
continuous cough frequency monitoring for 6 weeks of treatments. Through the case study,
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we discuss potential mechanisms, managements, and clinical implications of long-COVID
cough problems.

CASE REPORT

Baseline description

A 40-year-old man was referred to our cough clinic with persistent cough. He was a former
smoker but had no previous history of chronic allergic or respiratory illness. He had suffered
from severe COVID-19 pneumonia 4 months prior, requiring 1 month of hospitalisation

and intensive care. At discharge, he exhibited a cough, blood-tinged sputum, dyspnea,

and chest pain; however, the symptoms other than cough and dyspnea gradually resolved
over time. When he visited our clinic, he was suffering from daily cough and intermittent
breathlessness that had persisted for 3 months after discharge. The cough was mainly dry but
was intermittently accompanied by a small amount of phlegm. The cough was severe during
daytime, triggered or worsened by cold or dry air, motion, talking, eating, or deep breathing,
but also occurred during sleep. He reported throat discomfort, and an urge-to-cough
sensation. He had no symptoms suggesting asthma, a nasal disease, or gastroesophageal acid
reflux. His cough severity numerical rating scale score was 9 (0-10; a higher score indicates

a more severe cough) at baseline (day 1; Fig. 1). The Cough Hypersensitivity Questionnaire
(CHQ) score was 16 (0-22; a higher score indicates more cough triggers and greater laryngeal
sensation) [5], and the Leicester Cough Questionnaire (LCQ) score was 5.6 (3-21; a lower
score indicates a higher impact of cough on the quality of life) [6]. That impact was profound
in the social domain (LCQ social domain score: 1.0). The Medical Research Council (MRC)
breathlessness scale score was 3.

Diagnostic investigations

On examination, the patient was alert and orientated. Physical examination of the
respiratory, cardiovascular, and gastrointestinal systems was unremarkable. Chest
computed tomography revealed no evidence of a residual lesion or lung fibrosis. The
spirometric findings were within the normal ranges: forced expiratory volume in 1 second
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CHQ total (0-23) 16 NA 14 19

Fig. 1. Longitudinal changes in the daily objective cough frequency and subjective cough scores over 6 weeks of treatment. LCQ, Leicester Cough Questionnaire;
CHQ, Cough Hypersensitivity Questionnaire; NA, not available.
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(FEV,) 93% of predicted, forced vital capacity (FVC) 83% of predicted, and FEV,/FVC 89%.
Fractional exhaled nitric oxide test could not be performed due to the difficulty to maintain
constant expiration. Blood tests, including a complete blood count, blood chemistry, and a
coagulation panel, were unremarkable. Sputum microbiology, including acid-fast bacillus
staining, was negative.

Treatments and follow-up

His cough was not accompanied by any evident pathologic diseases and had been
unresponsive to first-generation antihistamines, codeine, and inhaled corticosteroids. As
he was seriously troubled by coughing and experienced ineffective treatments for 3 months,
we decided to commence high-intensity treatments including cough neuromodulators
(gabapentin 100 mg twice a day [bid] and amitriptyline 10 mg once a day), azithromycin
250 mg every other day, and prednisolone 15 mg bid. A low-dose proton pump inhibitor
was given for a gastroprotective purpose. He was also educated to try cough suppression
techniques and improve vocal hygiene [7-9]. We started continuous cough monitoring using
the Hyfe, a smartphone application-based cough tracker [10].

On day 8, challenge laryngoscopy was performed. No structural abnormality was found,

but grade 1 glottic adduction and grade 2 supraglottic constriction [11] were observed

during effort inspiration, indicating a comorbid mild-to-moderate laryngeal dysfunction
(Fig. 2). Notably, he felt the relief from strong urge-to-cough sensation during the flexible
laryngoscope was placed in the throat. The continuous cough monitoring revealed daily
cough counts of about 500/day during the first week. The maximum daily cough count was
1,793 (on day 4; Fig. 1); his cough was particularly worsened by talking, motion, or physical
activity. Based on the laryngeal hypersensitivity and dysfunction (high CHQ score and
positive findings on challenge laryngoscopy), gabapentin was increased to 300 mg bid, while
other drugs were gradually tapered.

On day 18, he still suffered from coughing, intermittently aggravated by physical stimuli such
as exercise and talking, but the PRO measurements and objective cough counts revealed
gradual reductions in cough severity scores and objective cough frequency. He experienced
fatigue after the increased gabapentin dosing, but this was relatively well tolerated; the

Fig. 2. Challenge laryngoscopy revealed mild-to-moderate laryngeal dysfunction. Grade 1 glottic adduction and
grade 2 supraglottic constriction [11] were observed during effortful inspiration. This might explain his dyspnoea
triggered by breathing, talking, or physical exercise.
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gabapentin dose was further increased to 300 mg 3 times a day. On day 35, further reductions
in the objective cough frequency and subjective cough severity score were observed, but

the LCQ and CHQ scores had not improved. Particularly, the LCQ social domain score was
aggravated (1.5). The MRC breathlessness scale score was 2. He experienced severe fatigue,
eyelid twitching, and peripheral tingling pain, and thus we decided to decrease the dose of
gabapentin to 100 mg bid, and after 1 week, we observed that his cough was not aggravated
(Fig. 1). We will continue to follow him up until his cough is resolved.

This case report was approved by the Institutional Review Board (IRB) of the Asan Medical
Center (IRB No. 2022-0524). The presented data is a part of the Korean Chronic Cough
registry, a prospective, observational cohort study (IRB No. 2019-0754). The patient agreed to
participate in the prospective follow-up and case reporting. An informed consent was obtained.

DISCUSSION

In this paper, we described the case of a young man with long-COVID severe refractory
cough. Although he remains under follow-up, we consider that an interim report may
help to increase public and medical awareness of this refractory condition. We draw

no generalisation but suggest that (1) post-COVID cough can be severe, persistent, and
treatment-refractory in some patients; and (2) that the cough can be accompanied by
laryngeal hypersensitivity and dysfunction. The LCQ data showed that the impact of long-
COVID cough on quality of life may be substantial, especially in the social domain.

Neither the cough nor the breathlessness was explicable on spirometry or chest imaging, and
therapies targeting asthma and upper airway disease, were ineffective. However, laryngeal
hypersensitivity and dysfunction were evident, as revealed by a high CHQ score and positive
findings on challenge laryngoscopy. Laryngeal hypersensitivity/dysfunction are common

in patients with chronic cough, particularly refractory cough [5, 12]. We thus suggest that
functional aberrations of the larynx underlie the persistent cough and breathlessness in this
case. Also, his urge-to-cough sensation was greatly relieved while the flexible laryngoscope
was placed in situ (transiently causing pain and physical discomfort), suggesting neural gating
mechanisms involved in his cough.

Although we observed that cough gradually improved with cough neuromodulators, we
presume that the observed improvement may be attributable to regression to the mean
effects or to benefits from behavioural cough suppression techniques and vocal hygiene,
because his cough remained relatively stable after dose de-escalation of gabapentin (at day
35). This represents only a single case, and treatments for long-COVID cough should be
investigated in controlled trials.

There is no consensus on the management of long-COVID cough patients. The clinical
practice guidelines for chronic cough should perhaps be followed [1, 7-9]. However, as the
clinical presentations and symptoms of long COVID are variable [1, 13], the approach should
be individualised. Comorbidities that may potentially cause dyspnoea should be actively
evaluated. Drugs such as gabapentin or amitriptyline may cause fatigue or compromise
cognitive function [8]. Studies with more patients are required, followed by clinical trials.
Novel antitussive drugs including P2X3 antagonists [14] might be trailed in severe refractory
cough cases.
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We found different utility of PROs and objective cough frequency in evaluating longitudinal
changes of his cough status. The PROs, such as LCQ and CHQ, were helpful to understand
the impact on quality of life, particularly in the social domain, and the hypersensitive nature
of the cough. We utilized continuous cough frequency monitoring and found that it was more
sensitive in evaluating cough variability and responses to the treatments in a short term.

This gap between LCQ and cough frequency might be due to longer time scale of the PROs,
but also indicate that the impact of long-COVID cough on quality of life persists longer than
coughing itself.

Finally, we highlight the impact of cough in long-COVID patients. As shown in this case, the
impact can be substantial particularly in the social aspect of life. As suggested in 6-month
or longer prospective follow-up studies of post-COVID patients [15-17], physical symptoms
including anosmia, chest tightness, or cough may improve over time, but psychological

and social issues may persist for longer periods of time. Job loss is another frequent
complication [16, 18].

We hypothesize that active intervention to control midterm health issues (2-6 months)
including cough will help to prevent or reduce long-term (>6-12 months) consequences

in patients with long COVID, such as anxiety, depression, social isolation, or job loss. As
uncertainty seems to trigger a vicious cycle of long COVID [18, 19], objective tests should seek
to identify any pathology of cough that requires treatment and reduce health concerns. It is
also important to raise public awareness of the condition.

In conclusion, we report a case of long-COVID refractory cough comorbid with laryngeal
dysfunction and hypersensitivity; we characterized the nature and longitudinal changes of
cough using the PROs and continuous cough frequency monitoring for 6 weeks. Prospective
cohort studies are warranted to understand the clinical characteristics of and identify optimal
managements for patients with long-COVID refractory cough.
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