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Gefapixant Trial Results Yield Promising Reductions 
in Chronic Cough
LAURIE SALOMAN

F or patients with chronic cough, everyday activities such as dining out or attending a 

meeting can be fraught with anxiety and embarrassment. Gefapixant is an oral, first-in-

class P2X3 receptor antagonist that demonstrated positive results for refractory or unexplained 

chronic cough in 2 phase 3 trials, COUGH-1 (NCT03449134) and COUGH-2 (NCT03449147).1,2

The trials, conducted by Merck & Co, Inc, enrolled approximately 2000 participants 

from around the world. Patients had a diagnosis of chronic cough for at least 1 year, with 

a mean cough duration of 11 years. They were randomized to 1 of 3 groups: gefapixant 

15 mg twice daily, gefapixant 45 mg twice daily, or placebo. COUGH-1 evaluated patients 

at 12 weeks, and COUGH-2 assessed them at 24 weeks. The primary end points for both 

trials were 24-hour cough frequency and safety and tolerability of the drug. Secondary 

end points included the frequency of cough per hour while awake and cough-related 

Digital Health Interventions in Respiratory Medicine
BRIAN DUNLEAVY

A s the world embraces digital technology and online social networks, new research 

suggests that these channels may be useful in the collection and dissemination 

of health information, including the monitoring of health behaviors. Several studies 

presented during the European Respiratory Society International Congress on September 

6, 2020, in a session titled “Digital Health Interventions in Respiratory Medicine,” sought 

to explore this issue. 

Antibiotic Use
Given that antimicrobial resistance poses a significant threat to public health globally,1 

mobile devices and social media, as well as messenger services, may prove useful in 

tracking how these drugs are administered across populations. Glivenko et al evaluated 
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quality of life (via the Leicester Cough 

Questionnaire).1,2

Participants in both trials experienced 

marked reductions in their 24-hour cough 

frequency when given gefapixant 45 mg 

twice a day; mean reductions were 62% 

and 63% in COUGH-1 and COUGH-2, 

respectively.1 Reduction in cough while 

awake was significant in the 45-mg 

group in COUGH-2 at 24 weeks (P = .022 

vs placebo) and approached significance 

in the same group in COUGH-1 at 12 weeks 

(P = .056 vs placebo).1,2 More than 77% of 

patients receiving 45 mg of gefapixant 

in COUGH-2 had a clinically significant 

improvement in cough-related quality of 

life at 24 weeks (P = .042).

In both studies, incidence of serious 

adverse events (AEs) was similar among 

the gefapixant and placebo groups.1,2 The 

percentages of overall AEs and discon-

tinuations due to AEs were higher in the 

gefapixant groups compared with placebo, 

and they increased in a dose-dependent 

manner.2 The most common AEs were 

taste-related disorders, which occurred 

in 58.0% and 68.6% of patients given 

gefapixant 45 mg in COUGH-1 and COUGH-2, 

respectively.1,2 Less frequent AEs in both 

trials included dry mouth, headache, 

nasopharyngitis, and nausea.2

Up to 10% of all individuals worldwide 

may have chronic cough.1,2 “There have 

not been any drugs approved in this area...

in a lifetime,” said Lorcan McGarvey, MD, 

clinical professor in the School of Medicine 

and Centre for Experimental Medicine at 

Queen’s University Belfast in the United 

Kingdom. He is an investigator in the 

COUGH-1 and COUGH-2 trials and presented 

the results at the European Respiratory 

Society’s Congress 2020, held virtually. In 

a postconference interview, he told The 

American Journal of Managed Care®, “The 

idea that this pair of studies suggest that 

gefapixant was effective is...very important 

because it suggests a significant unmet 

clinical need.” The goal in developing 

gefapixant was not to prevent all coughs, 

McGarvey explained. “We’re really very 

glad that we can cough because that’s 

how we protect our airways,” he said, 

noting the beneficial cough response 

against such irritants as smoke or stuck 

food. “You’d never want to develop a drug 

that would suppress that or inactivate 

that.” The challenge for individuals with 

chronic cough is preventing coughs that 

have no obvious cause. “Effectively, all 

strategies in controlling cough are to 

diminish this hypersensitivity and have the 

cough reflex responding when it needs to,” 

said McGarvey.

In patients with chronic cough, airway 

nerves are overly sensitive, McGarvey 

explained, and driving this sensitivity is 

stimulation by a substance called adenosine 

triphosphate (ATP). It is believed that cells 

in the airway release ATP, triggering nerves 

and generating a cough.1 Gefapixant works 

to block the P2X3 receptors on the airway 

nerves that respond to ATP, diminishing this 

oversensitivity and reducing the incidence 

of cough.1 For individuals whose cough is 

triggered by seemingly innocuous events 

such as a change of temperature when 

going from an indoor environment to an 

outdoor one, or vice versa, the suppression 

of this overly zealous response may be a 

game changer.

Another exciting feature of gefapixant 

is that it acts peripherally on the airway 

nerves and not centrally on the brain, as 

previous medications for chronic cough 

have done. Because gefapixant is more 

targeted and does not cross the blood-brain 

barrier, it does not cause the array of AEs 

the previous drugs did, including sedation, 

dizziness, and loss of coordination.2 

Among gefapixant’s AEs, the taste 

disturbances experienced by a majority 

of participants were relatively minor. 

“Patients would describe a chalky taste, [or 

their] food tasting a little funny, or maybe 

a metallic taste,” McGarvey said. Taste 

disorders were dose dependent, with more 

patients in the gefapixant 45-mg arms of 

the trials reporting them than those in the 

15-mg arms.2  These taste disorders appear 

to persist as long as gefapixant is taken. 

Gefapixant Trial (Continued from page 1) 
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“But I think when we get a really good look at the 3-month data, 

the 6-month data, and the 1-year data, we’ll be able to more 

confidently answer the question, ‘Does [taste disturbance] go 

away?’” McGarvey said.

For many patients experiencing chronic cough, McGarvey 

noted that a little taste disturbance seems a small price to pay 

for the ability to finally engage in events they may have missed 

for fear of creating a disturbance. And it is particularly freeing 

in the era of coronavirus disease 2019, when every cough can 

generate not only annoyance but fear in others. 

Interestingly, although the study team expected some placebo 

response, participants in the placebo arms of the trials reported 

a greater improvement in cough frequency than anticipated.2 

“We’re becoming more aware of placebo responses and the 

placebo effect,” McGarvey said. 

McGarvey noted that gefapixant may not work for all patients 

with chronic cough; other therapies currently in development 

rely on different suppressive mechanisms. “Targeting this P2X3 

[receptor] certainly seems like a fruitful and worthwhile endeavor,” 

he said. Additional research, he commented, may yield even 

more effective P2X3 receptor antagonists with fewer AEs.  ●

REFERENCES
1. Merck’s gefapixant (45 mg twice daily) significantly decreased cough frequency compared to 
placebo at week 12 and 24 in patients with refractory or unexplained chronic cough. Businesswire.
com. News release. September 8, 2020. Accessed September 10, 2020. https://www.businesswire.
com/news/home/20200908005244/en/Merck%E2%80%99s-Gefapixant-45-mg-Twice-Daily- 
Significantly-Decreased-Cough-Frequency-Compared-to-Placebo-at-Week-12-and-24-in- 
Patients-with-Refractory-or-Unexplained-Chronic-Cough

2. Smith JA, Kitt MM, Morice AH, et al. Two phase 3 randomized clinical trials of gefapixant, a 
P2X3 receptor antagonist, in refractory or unexplained chronic cough (COUGH-1 and COUGH-2). 
European Respiratory Society Congress 2020; September 7-9, 2020. Abstract LBA-3800.

the use of online epidemiological surveys created by Google 

Forms and distributed by social networks in assessing anti-

biotic use among teens and young adults aged 17 to 25 years 

enrolled in medical school in Ukraine. Over a 2-week period 

in December 2019, the group surveyed 508 students. Among 

study participants, 38.7% (n = 196) reported that they had not 

used antibiotics during the previous year, whereas 34.6% 

(n = 175) said they had used the drugs once during that time. In 

all, 20.4% (n = 103) said they had used antibiotics 2 or 3 times 

during the past year, whereas 6.3% (n = 32) reported using the 

drugs at least 4 times.2

The reasons for antibiotic use were fever (46.5% of participants; 

n = 119), sore throat (22.6%; n = 58), cough (14.0%; n = 40), and 

infection prevention (2.8%; n = 8). The most commonly used 

antibiotics among study participants were azithromycin (40.2%), 

amoxicillin/clavulanate (36.4%), and amoxicillin (35.4%). Overall, 

72.2% (n = 364) of participants were prescribed the antibiotics by 

their physicians, and 22.0% (n = 111) purchased the drugs of their 

own accord or based on recommendations from a pharmacist 

(4.0%; n = 20) or a friend (1.8%; n = 9).2

Based on their findings, the authors concluded that surveying 

teens and young adults using an online platform and dissem-

inating the results through social networks and messengers is 

an effective method of conducting epidemiological research 

within this target audience.2

“Doctors can use the online questionnaires to assess the 

effectiveness of prescriptions for infections and patient [adherence 

to treatment],” said study coauthor Anna V. Demchuk, MD, PhD, 

professor of propedeutics, Department of Internal Medicine at 

the National Pirogov Memorial Medical University in Vinnytsya, 

Ukraine. “Using our data, we [also have a] better understanding 

of the problem of antibiotic overuse and can develop preventive 

measures for antibiotic resistance.”

Treatment Adherence
Conversely, poor patient adherence to prescribed therapy 

remains a significant clinical challenge in the management 

of many chronic diseases, including asthma.3 Jácome et al 

assessed the feasibility of using a mobile app they developed 

called InspirerMundi, which uses a social support aspect with 

a gamification approach to monitor medication adherence 

in adolescents and adults with persistent asthma treated 

with inhalers.4,5 

This multicenter observational study was conducted in 

26 hospital outpatient clinics in Portugal and Spain over 1 month. 

Patients (N = 107) were invited to register their asthma medication 

use on a daily basis via the app. At 1 month, participants were 

interviewed by phone, and app satisfaction was assessed on 

a scale of 1 to 5, with 5 indicating high satisfaction. A total of  

99 participants (aged 16-42 years) installed the app (93%), and 

79 (74%) completed the 1-month interview.4

Nearly 90% of the participants used the app to register at 

least half of the medications in their therapeutic plan, with  

77 of the 107 participants registering a minimum of 1 medication. 

Additionally, 71% of the participants registered all prescribed 

inhalers and 73 registered at least 1; 42 registered at least 1 other 

medication (eg, pills, nasal spray). Results also provided insight 

into medication adherence, with a median of 75% for inhalers 

and 82% for all other medication types. Participant satisfaction 

with the app was generally positive. Most (70%) scored the app’s 

medication adherence monitoring feature a 4 or higher, but 

its inhaler detection tool was scored 4 or higher by only 53%. 

Notably, concerning those using prescribed inhaled medications, 

Digital Health Interventions (Continued from page 1) 
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53% indicated that the app had motivated them to improve 

adherence. In general, the investigators believe their findings 

suggest that the InspirerMundi app was an effective tool for 

monitoring medication adherence in patients with asthma.4

The same research team also evaluated patient engagement 

with the InspirerMundi app. The app includes a “point and 

badge” system, using the storyline of a warrior evolving to an 

Inspirer-advanced player, to motivate patients to improve their 

adherence. Patients (aged 14-40 years) with persistent asthma 

from 24 Portuguese hospital outpatient clinics were prompted 

by their physicians to register their medications and symptoms 

and then continue to use the app on a daily basis over 4 months. 

Throughout the study period, participants were interviewed 

3 times by phone for additional data collection and contacted 

6 more times by text message to promote app engagement.5

The usage rate (ie, number of days with app uses/total 

days) was calculated during the weeks that followed a contact 

(phone/text message) and then compared with weeks that had 

no contact. Text messages did not seem to influence the usage 

rate (P = .386), whereas phone calls seemed to have a negative 

effect (P = .003). Of the 77 patients recruited, 72 used the app for 

a median of 48 days, for a usage rate of 60%. For approximately 

67% of participants, the total use period was more than 30 days, 

and approximately 33% used it for more than 90 days. In all,  

64 participants registered at least 1 medication, and 66 patients 

answered a median of 14 symptom questionnaires. Regarding 

the gamification aspect of the app, 63 participants received at 

least 1 badge and 9 achieved “Inspirer” level.5

The authors noted that the usage rate for the InspirerMundi 

app was higher than rates reported for other, similar health apps. 

They suggested that this may be due to its engagement features 

and because physicians recommended it to study participants. 

It should be noted that even after the study was completed,  

16 participants (22%) continued to use the app.5  ●

REFERENCES
1. Antibiotic resistance. World Health Organization. July 31, 2020. Accessed September 14, 2020. 
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance

2. Glivenko I, Demchuk A, Mostovoy Y, Poberezhets V, Yaroslavska O. Use of online question-
naires, social networks and messengers for quick collecting epidemiological data among young 
people. Poster presented at: European Respiratory Society International Congress; September 
6-9, 2020; Vienna, Austria. 

3. Mohd Isa NA, Cheng CL, Nasir NH, Naidu V, Gopal VR, Alexander AK. Asthma control and asth-
ma treatment adherence in primary care: results from the prospective, multicentre, non-inter-
ventional, observational cohort ASCOPE study in Malaysia. Med J Malaysia. 2020;75(4):331-337.

4. Jácome CO, Almeida R, Amaral R, et al. Feasibility of an asthma app to monitor medication 
adherence. Poster presented at: European Respiratory Society International Congress; Septem-
ber 6-9, 2020; Vienna, Austria.

5. Jácome CO, Almeida R, Amaral R, et al. Patient engagement with an asthma app to improve 
inhaler adherence. Poster presented at: European Respiratory Society International Congress; 
September 6-9, 2020; Vienna, Austria.

Innovations in the Diagnosis and Treatment of Chronic Cough
BRIAN DUNLEAVY

C hronic cough is a common problem—affecting approximately 

10% of adults worldwide—with substantial implications 

for their health-related quality of life, including stress urinary 

incontinence, interference with speech, depression, and 

syncope.1 Often, chronic cough occurs with no evident cause. 

In many such patients, the cough is refractory to treatment.2

Despite the fact that “idiopathic” cough has been described in the 

medical literature for more than 200 years, it remains a substantial 

clinical challenge, according to Imran Satia, PhD, a postdoctoral 

clinical research fellow and assistant professor in the Division of 

Respiratory at McMaster University in Hamilton, Ontario, Canada.

During a session entitled “Innovations in Airway Innervation: 

Treatments for Chronic Cough,” held September 7 as part of the 

European Respiratory Society (ERS) 2020 International Congress, 

he and his fellow speakers discussed the differential diagnosis 

for chronic cough and how ongoing research has identified 

potential new treatments for the troubling condition.3

What Is a Chronic Cough?
According to Satia, a chronic cough is defined as one that 

persists for more than 8 weeks.4 It has been associated with 

a variety of health conditions, including lung diseases (eg, 

asthma), nasal/throat diseases (eg, allergic rhinitis), and 

gastrointestinal diseases (eg, gastroesophageal reflux disease 

[GERD]). It has also been linked with other causes, such as the 

use of angiotensin-converting enzyme inhibitors as well as 

smoking and occupational/environmental exposures, he said.5

Although, historically, coughing has been described as “a 

protective reflex response to mechanical and chemical airway 

stimulation,” patients with chronic cough report that it occurs 

“in response to sensations of airway irritation and an associated 

urge to cough” in response to noxious somatic sensations, 

primarily in the nose or chest, rather than a reflex response.4

Indeed, in a survey of 100 patients with chronic cough 

in Britain, the majority (91%) of respondents reported that 

they always cough in response to the urge to cough. The 

somatic sensation associated with the urge to cough, as 

described by the survey participants, was an irritation (86%) 

or tickle (73%) that was localized in the neck for 75% of them. 

Stimuli listed by participants included smoky atmospheres 

(79%), talking (72%), cold temperatures (67%), and dry  

atmospheres (66%).4
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Cough Hypersensitivity Syndrome
Cough hypersensitivity syndrome (CHS) may be a possible 

explanation for underlying/refractory chronic cough, according to 

Eva Millqvist, MD, PhD, a professor in the Department of Internal 

Medicine/Respiratory Medicine and Allergology, Sahlgrenska 

Academy, University of Gothenburg in Gothenburg, Sweden, 

who also spoke during the session.

Millqvist and her colleagues described CHS in a paper 

published in February 2013 in the journal Cough.6 Although the 

mechanism of CHS is poorly understood, its symptoms—cough, 

heavy breathing, difficulty getting air, phlegm, throat irritation, 

hoarseness, rhinorrhea, and eye irritation—may be induced by 

exposure to chemicals and scents. It may explain the cause of 

chronic cough in patients for whom other possible underlying 

conditions (eg, asthma, GERD) have been excluded and who have 

not responded to recommended treatment. Women account for 

more than 70% of those affected by CHS, which may be triggered 

by talking, laughing, singing, or strong chemicals and scents from 

perfume, cigarette smoke, and cooking, according to Millqvist.6

The authors of the guidelines—including all 3 speakers for this 

ERS session among them—recommend “further investigations” 

of patients with chronic cough for the presence of asthma, 

eosinophilic bronchitis, reflux, and esophageal dysmotility 

and rhinosinusitis, based on clinical history; however, quality 

evidence supporting the use of currently available tests for 

predicting anti-inflammatory treatment responses in patients 

with chronic cough—including those assessing fractional exhaled 

nitric oxide/blood eosinophil levels—is lacking.1

Novel Treatments for Chronic Cough
With no drug treatments approved specifically for the treatment 

of chronic cough, including CHS, current standard of care 

includes off-label use of low-dose morphine, gabapentin, and 

pregabalin, said Jacky Smith, MB, ChB, PhD, a professor of 

respiratory medicine at the University of Manchester and an 

honorary consultant at Manchester University NHS Foundation 

Trust in England, during the session.1

However, these approaches, particularly morphine, carry the 

risk for substantial adverse effects; morphine has high abuse 

potential and may cause constipation in some patients. Gabapentin 

and pregabalin, meanwhile, may cause drowsiness, Smith 

said. Being evaluated are number of new potential treatments, 

including nicotine agonists, menthol-like drugs, and sodium 

channel blockers, but research on the safety and efficacy of 

these approaches has yielded mixed results to date, Smith said.

Conversely, P2X3 antagonists are an emerging class of agents 

that are designed to treat CHS that have shown promise in clinical 

trials. Their mechanism of action in chronic cough is related to 

the functional changes in nerve channels and the development 

of peripheral and central sensitization, which are believed to 

spur the evolution of a cough from a defensive reflex into CHS. 

P2X receptors, such as P2X3, are purinergic cell surface ion 

channels gated by extracellular ATP, which is released in high 

concentrations as a result of cellular distress caused by injury or 

infection, causing hypersensitization of nerves.7 Earlier research 

has suggested that P2X3 receptors are expressed by airway vagal 

afferent nerves and contribute to the hypersensitization of 

sensory neurons. In chronic cough, P2X3 receptors may mediate 

sensitization of the cough reflex, Smith said.8

In a phase 2 trial of which Smith was among the coauthors, 

treatment with the P2X3 antagonist gefapixant led to a 75% 

reduction in cough counts compared with placebo. In those who 

received the drug, daytime cough frequency fell from a mean 

37 to 11 coughs per hour. However, 6 patients withdrew before 

the end of the study because of taste disturbances, which were 

reported by all patients taking the 600-mg dose of the study drug.7

A phase 2b trial, also coauthored by Smith, published in 

August evaluated gefapixant at 3 doses—7.5 mg, 20 mg, and  

50 mg—twice daily for 12 weeks and compared it with placebo. 

At 12 weeks, patients’ geometric mean awake cough frequency 

was 18.2 coughs per hour with placebo and 14.5, 12, and  

11.3 coughs per hour with the 7.5-mg, 20-mg, and 50-mg doses of 

gefapixant, respectively. Compared with placebo, the drug at all 

3 doses reduced cough frequency by approximately 22% to 37%, 

and, although dysgeusia remained the most common adverse 

event (occurring in 10%, 33%, and 48% of patients on the 7.5-mg, 

20-mg, and 50-mg doses, respectively), the findings suggest that 

the lower doses may mitigate it to some extent, Smith noted.9

“P2X3 antagonists are the [furthest along] in their development 

and are really looking like promising therapies,” Smith said. 

“They have been a game changer for cough researchers, and we 

really hope they’ll be a game changer for our patients as well.”  ●
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Chronic Cough: Is It Only a Symptom, or Is It a Disease?
BRIAN DUNLEAVY

C hronic cough—defined as a cough persisting for more 

than 8 weeks—is a burden of many respiratory diseases, 

including pulmonary fibrosis and asthma, with no safe and 

effective treatment.1 Several studies presented during the European 

Respiratory Society International Congress on September 8, 2020, 

in a session entitled “Chronic Cough: Only Symptom or Disease?” 

sought to improve understanding of the condition and evaluate 

emerging approaches for its management.

Symptom or Disease?
Luo et al analyzed the International Classification of Diseases, 

10th Edition codes for chronic cough contained in the electronic 

health records of more than 25,000 patients. Compared with 

patients who did not have chronic cough, the most common 

comorbid conditions in those with chronic cough included 

endocrine/metabolic diseases (14.76% without chronic cough vs 

up to 75.44% with chronic cough), circulatory system diseases 

(19.64% vs up to 80.18%), mental health disorders (11.88% vs up 

to 67.26%), and digestive diseases (16.52% vs up to 62.02%). In 

addition, higher percentages of patients with chronic cough were 

being treated with ulcer medications (up to 19.96% vs 59.88%), 

antiasthmatics/bronchodilators (up to 59.62% vs 12.60%), and 

corticosteroids (up to 54.29% vs 12.05%) compared with those 

without chronic cough, the investigators found.2

Based on their findings, Luo et al concluded that patients with 

chronic cough were more likely to experience chronic conditions 

such as circulatory system diseases, mental health disorders, 

and gastrointestinal diseases, and to have substantially higher 

use of certain medications. This latter finding suggests that 

different patients with chronic cough might require different 

treatments for the condition.2

In a separate analysis, Holt and colleagues evaluated the 

capsaicin cough challenge, which “has been mooted as a possible 

diagnostic approach” for refractory chronic cough (RCC). They 

noted that, to date, studies evaluating the approach have found 

that when using standard methods and end points, healthy 

volunteers and patients with RCC were discriminated poorly. 

Using receiver operator characteristic curve analysis, they 

assessed the approach in 93 healthy volunteers (median age, 

39 years; 47 were female) and 51 patients with RCC (median 

age, 59 years; 31 were female). Individuals inhaled doubling 

doses of capsaicin (0.48-1000 μmol/L), a full dose-response 

cough challenge, and they did this 4 times up to the maximum 

tolerated dose. The investigators recorded the number of coughs 

evoked in 15 seconds following inhalation and calculated E
max

 

(maximum number of coughs evoked by any dose) and ED
50

 

(dose evoking at least half of the E
max

) for each patient.3

They found that E
max

 was significantly higher in the RCC 

group compared with the healthy volunteers (median, 27 vs 

13 coughs; P < .001) and ED
50

 was significantly reduced (median, 

15.6 vs 31.3 mg; P = .001). Notably, female patients had higher E
max

 

and lower ED
50

 findings. The investigators said the data suggest 

that E
max

 (0.83) is a superior diagnostic end point as compared 

with ED
50

 (0.66) after reviewing the area under the curve values.3

Potential Treatment Targets
An analysis by Wortley et al noted that the prostaglandin PGE2 

acts on EP receptors 1 through 4, with beneficial and adverse 

effects in the lungs, and that EP4 agonism inhibits activation 

of airway sensory nerves, blocking the cough. In this new study, 

performed using guinea pig vagal ganglia neurons and human 

vagus nerves in vitro, they found that EP4 agonism inhibits 

capsaicin-induced activation (cAMP) of the airway neurons 

and causes cyclic adenosine monophosphate elevation in 

neurons where EP4 agonism has inhibitory effects. They also 

observed that Epac blockers (ESI-09 and KT5720) “abolished” 

the inhibitory effect of EP4 agonism; the same cannot be 

said for protein kinase A. During this trial, an EPAC activator 

(8-CPT-2Me-cAMP) mimicked the effect of EP4 agonism. The 

investigators concluded that their findings identify a role for 
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cAMP and EPAC in the inhibitory and antitussive effects of 

EP4 agonism on airway sensory nerves, suggesting a potential 

therapeutic target.4

Potential Treatments for Chronic Cough
Kanemitsu et al assessed the efficacy of bradanicline, which is 

a highly selective α7 nicotinic acetylcholine receptor agonist, 

in 46 patients. The mean age of patients included was 63 years; 

39 were women. The patients had a median cough duration of 

18 years and a minimum of at least 10 coughs per hour. Patients 

received an initial loading dose of bradanicline 50 mg or matched 

placebo, and treatment was escalated weekly from 25 mg to 75 

mg and then to 150 mg (or a matched placebo regimen) over 3 

weeks. Patients were crossed over after a 14-day washout. Mean 

awake cough frequency (ACF) at baseline was 36.4 coughs per 

hour. Notably, neither bradanicline nor placebo reduced ACF, and 

there was no meaningful difference between the 2 treatments, 

the investigators found.5

Meanwhile, Friedrich et al assessed the safety and efficacy of 

the P2X3 antagonist BAY 1902607 in RCC in a phase 2a, double-

blind, placebo-controlled, randomized trial (NCT03310645) 

enrolling 23 patients who were randomized to receive the study 

drug (20, 80, 150, or 250 mg by mouth twice daily, 4 days each) 

or placebo twice daily. After 4 days of treatment, BAY 1902607 

decreased geometric mean 24-hour cough counts per hour 

vs placebo: 80 mg, 17% (P = .015); 150 mg, 28% (P < .001); and 

250 mg, 37% (P < .001). Mild to moderate taste-related adverse 

events occurred in 4%, 13%, 43%, and 57% of patients with 

BAY 1902607 20, 80, 150, and 250 mg, respectively, and in 12% 

with placebo.6

Finally, another P2X3 inhibitor, gefapixant, a substrate of the 

renal efflux transporters MATE1 and -2K and an inhibitor of the 

hepatic uptake transporter OATP1, was evaluated for potential 

drug-drug interactions (DDIs) by Nussbaum et al. They used 2 

probe compounds, pyrimethamine (PYR; a MATE inhibitor) and 

pitavastatin (PITA; an OATP1B substrate), in 2 phase 1, open-label, 

fixed-sequence trials. Twelve patients participated in trial 1, 

and they received gefapixant 45 mg alone in period 1. In period 

2, they received gefapixant 3 hours after a single dose of PYR 

50 mg. Twenty patients were included in trial 2 and received 

PITA 1 mg alone in period 1; in period 2, the patients received  

gefapixant 45 mg for 4 days. In addition, PITA was coadministered 

with the third dose of gefapixant. In general, the investigators 

found that coadministration of PYR and gefapixant resulted in 

clinically insignificant increases in gefapixant exposure, which 

can be attributable to reduced renal clearance. Conversely, 

gefapixant coadministration did not affect PITA exposure, and 

investigators concluded that gefapixant has minimal potential 

for clinical DDIs.7  ●
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Air Pollution and COVID-19: What We Know, What We Need to Know
BRIAN DUNLEAVY

A ir pollution and coronavirus disease 2019 (COVID-19) may 

be “partners in crime” in several outbreaks of the virus 

around the world, according to Sara De Matteis, PhD, an associate 

professor of occupational and environmental medicine at the 

University of Cagliari in Italy. However, additional research is 

needed to better assess any relationship that exists between 

pollution exposure and the virus, she and other experts said in 

a presentation entitled “Air Pollution and COVID-19: What We 

Know, What We Need to Know” on September 9, 2020, during 

the virtual European Respiratory Society (ERS) International 

Congress 2020.

Air Quality and Respiratory Infection
The effects of poor air quality on overall health have been well 

established.1 Outdoor fine particulate matter accounted globally for 

4.2 million deaths and more than 103 million disability-adjusted 

life–years lost in 2015, and the World Health Organization has 

estimated that an additional 3.8 million deaths in 2018 globally 

were linked with indoor air pollution. The adverse effects 

associated with air pollution are typically “manifested [acutely] by 

respiratory or cardiac symptoms, as well as chronically, potentially 

affecting every organ in the body,” noted the authors of a review 

published by Chest in 2019. Furthermore, air pollutants have also 
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been shown to stimulate proinflammatory immune responses 

across multiple classes of immune cells.2

Given that severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), the virus responsible for COVID-19, has also been 

associated with both lung- and heart-related complications 

(existing comorbidities that exacerbate the disease), research 

since the start of the pandemic in March 2020 has explored 

connections between the virus and regional air quality.3,4 For 

example, an analysis of the virus outbreak in Italy found that the 

cities with highest airborne particulate matter concentrations 

(PM
2.5

) reported the most COVID-19 cases, hospitalizations, and 

deaths.5 In February 2020, the Lombardia region, with mean 

PM
2.5 

of 35 μg/m3 (the second highest of regions included in 

the analysis), had 43,208 cases, 13,207 hospitalizations, and 199 

deaths attributed to the virus (the most of any of the regions 

assessed). Conversely, Calabria, with mean PM
2.5

 of 8 μg/m3, had 

659 cases, 149 hospitalizations, and 36 deaths due to COVID-19 

over the same period.4

Any links between the virus and air pollution may be based 

on their respective relationships with angiotensin-converting 

enzyme 2 (ACE2), research suggests, and SARS-CoV-2 has shown 

a specific affinity for ACE2 receptors.4,5 According to Frontera et 

al, chronic exposure of the lungs to PM
2.5

 causes upregulation of 

their protective mechanisms, including ACE2. Overexpression of 

ACE2 in patients who are exposed to pollutants chronically could 

“represent a Trojan horse for viral infection,” noted Frontera et 

al. Indeed, based on their findings, the investigators concluded 

that a “link between SARS-CoV-2 infection and air pollution is 

plausible,” but stated that their hypothesis still needed to be 

confirmed in future research.5

Time for Accountability Research?
During this ERS session, Barbara Hoffmann, MD, MPH, recent 

former chair of the environmental and health committee for 

ERS and a professor of environmental health at the University 

of Düsseldorf, Germany, argued that the pandemic and resulting 

lockdown in outbreak-affected areas provide an opportunity 

for “accountability studies.” According to the Health Effects 

Institute, the goal of accountability research is to analyze the 

impact of environmental policies by attributing causality of any 

observed changes to any or all of the 5 links in the accountability 

chain—regulations, emissions, health, air quality, and exposure.6 

Accountability studies typically compare air quality and public 

health before and after the implementation of a new policy or 

“accidental exposure,” Hoffmann said. “Successful” accountability 

studies should address each link in the chain between the regulatory 

action—such as lockdowns to control the spread of COVID-19— 

and the end point of interest (eg, reduced air pollution), she added.

“It’s the closest epidemiological equivalent to controlled 

experimental studies, and it may provide evidence of causal 

relationships,” Hoffmann said during the ERS session.

To date, research has shown that lockdown measures have led 

to reduced economic activity and, perhaps as a result, decreases 

in emissions, although there were increases in residential 

emissions, Hoffmann said. For example, an analysis by Venter 

et al of satellite data and reports from a network of more than 

10,000 air quality stations found that there were 60% and 31% 

declines in the population-weighted concentration of ground-

level nitrogen dioxide and PM
2.5

, respectively, with marginal 

increases (4%) in ozone in 34 countries, during lockdown periods 

through mid-May. The authors concluded that although these 

lockdowns are not sustainable, the reduced economic activity 

has the potential to mitigate public health risk by reducing 

“business-as-usual” air pollutant emissions.7

However, as valuable as accountability studies of the effects 

of COVID-19 lockdowns would be, they do carry with them 

specific methodological challenges associated with the pandemic, 

according to Hoffmann. These include the assessment of indi-

vidual exposure, the comprehensive assessment of concurrent 

changes (eg, individual and contextual), and changes in other 

health outcomes that occurred as a result of the pandemic, she said.

In addition, as testing rates are “variable” across countries 

and regions—in other words, some may have more accurate 

case counts than others—any cohort studies assessing COVID-19 

incidence based on air pollution exposure must adjust for the 

“probability of getting a swab test” within a population, according 

to Francesco Forastiere, MD, PhD, an epidemiologist for the Lazio 

Regional Health Service in Italy. As an example, he noted that 

an analysis by Nguyen et al comparing the risk of infection for 

frontline health care workers compared with risk of the general 

population accounted for differences in testing frequency 

between the 2 groups—and possible selection bias—by using 

an inverse probability-weighted model.8 

“ Methodological challenges associated 
with the pandemic...include the assessment 
of individual exposure, the comprehensive 
assessment of concurrent changes 
(eg, individual and contextual), and changes  
in other health outcomes that occurred as a 
result of the pandemic.” —  Barbara Hoffmann, MD, MPH 

University of Düsseldorf, Germany

(Continued on page 10)
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“[It’s] the responsibility of science to have a firm research 

hypothesis, proper study designs, [and] proper statistical 

approach, and to allow for peer review and acknowledge any 

limitations,” Forastiere said.  ●
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Fatigue, Quality of Life, and Other Patient-Reported Symptoms of COPD
LAURIE SALOMAN

N ext to dyspnea, or shortness of breath, fatigue is the most 

common symptom reported by individuals living with 

chronic obstructive pulmonary disease (COPD). Not just a feeling 

of tiredness, fatigue can exact a toll on an individual’s quality of 

life (QOL) and ability to function normally in everyday activities.1 

Understanding the factors that cause fatigue and influence its 

severity in patients with COPD can help guide treatment.

The reasons behind fatigue in patients with COPD are not 

entirely clear. To learn more about fatigue, Ridvan Aktan, a 

physiotherapy PhD student at Izmir University of Economics 

in Turkey, coauthored a study of 64 patients with COPD with a 

mean age of 61 years.2 Aktan presented the results in a poster 

session at the European Respiratory Society (ERS) International 

Congress 2020, held virtually this past September.

Aktan and colleagues used the short form of the International 

Physical Activity Questionnaire to establish patients’ physical 

activity levels. Patients were then assessed using the Medical 

Research Council dyspnea scale, the fatigue severity scale, and 

the 36-item Short Form Health Survey, which uses respondents’ 

assessments of their pain levels, activity levels, and emotional 

states to arrive at a QOL measure. Study participants also 

underwent pulmonary function tests to evaluate airway and 

lung function.2

The results determined that patients’ breathlessness, cigarette 

use, and low levels of physical activity all were correlated with 

fatigue.2 “Eighty-four percent of the variance in the severity of 

fatigue is caused by these parameters,”Aktan told The American 

Journal of Managed Care®. “It has also been proved in other 

studies that the feeling of fatigue decreases with increasing 

exercise. However, further clinical studies can be planned in 

order to know exactly how much it will decrease in quantity.”

As for whether fatigue causes breathlessness and a tendency 

to be sedentary or whether an inactive lifestyle results from 

breathlessness and fatigue, Aktan is adamant that they are 

interconnected. “Actually, these are vicious circle parameters 

that affect each other,” he said. “In other words, the feeling of 

fatigue leads to a sedentary lifestyle, and this leads to more 

dyspnea and fatigue.”

Many patients with COPD have difficulty following a treatment 

plan because of underlying fatigue, which can seem similar to 

feeling breathless. “[Patients with COPD] can confuse feelings 

of fatigue and dyspnea,” Aktan explained. “It is a symptom that 

should be well questioned and followed up.”

One Dutch study of 168 outpatients with stable moderate 

to severe COPD revealed that approximately half experienced 

abnormal fatigue.3 Similarly, in a Dutch study (NCT00940355) 

of patients with COPD (n = 1290), nearly half (48.5%) had severe 

fatigue compared with 10.1% of those without COPD (n = 199).4 

Patients may accept fatigue as a natural state due to their disease, 

a problem compounded by fatigue’s underdiagnosis and under-

treatment.5 A 2-year, longitudinal, observational Dutch study 

(NTR6933) has been designed to assess fatigue in 400 patients 

with stable COPD.1 Investigators hope to clarify the role of sleep 

apnea, medication, comorbidities, and hospitalization for COPD 

exacerbations in the experience of fatigue.

One way to determine the impact of fatigue on COPD treatment 

is to ensure that surveys, questionnaires, and other tools used 

to assess patient health include sufficiently detailed questions 

relating to fatigue, Aktan said. Another is to delve more deeply 

to understand the root causes of fatigue and how it expresses 

itself. A focus on mitigating fatigue itself, in contrast with 

simply aiming to banish respiratory symptoms, might enable 

those experiencing COPD to adhere to treatment plans and 

improve their outcomes.

Air Pollution and COVID-19 (Continued from page 8) 
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COPD was the topic of another poster at the ERS congress, with 

presenters covering the association between patient-reported 

and exercise test outcomes in patients with this condition. Roy 

Meys, MSc, an investigator and PhD student at Ciro in Horn, 

the Netherlands, presented the results of a study (NL3263/

NTR3416) of 518 Dutch patients with COPD who participated 

in a pulmonary rehabilitation program, including 419 who 

completed it.6 

At the study’s baseline, correlations between patient-reported 

and exercise test outcomes were strongest among the modified 

Medical Research Council dyspnea score and the 6-minute walking 

distance; weaker associations were between patient-reported 

health-related QOL and exercise test outcomes. After pulmonary 

rehabilitation sessions, patient-reported and exercise test 

outcomes changed substantially. However, correlations between 

changes in these outcomes were weak or very weak.6 

The findings showed that although exercise performance 

improved after pulmonary rehabilitation, self-reported breath-

lessness scores did not always improve.6 Because the correlation 

between patient-reported and exercise test outcomes was not 

particularly strong, Meys and colleagues feel that individual 

exercise tests are a poor measure of a patient’s perceived QOL, 

which “is indeed a multidimensional concept that includes 

domains related to physical, mental, emotional, and social 

functioning,” they wrote.

The authors noted that, with the exception of breathlessness, 

self-reported measures of COPD outcomes such as anxiety, 

depression, and the ability to be independent are not necessarily 

in lockstep with a patient’s performance on exercise tests. 

“Individual [patient-reported outcomes] need to be supported 

by additional functional measurements whenever possible, in 

order to get a more detailed insight in[to] the effectiveness of 

a [pulmonary rehabilitation] program,” they concluded.6  ●
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Chronic Lung Disorders and Frailty: A Review
LAURIE SALOMAN

H ow does the medical community define frailty? And how 

can frailty be handled in a population that suffers from 

lung disorders? These questions were the focus of a symposium 

at the European Respiratory Society (ERS) International Congress 

2020, held virtually from September 7 to 9, 2020. Moderated 

by ERS President Thierry Troosters and President-elect Anita 

Simonds, the symposium featured several international experts 

selected to address this topic.

Discussing the management and measures of frailty was 

Matteo Cesari, MD, PhD, a specialist in geriatrics and gerontology 

at the University of Milan in Italy, who commented that frailty 

has been a challenge in the field of geriatrics for 2 decades. 

“Frailty is not a disease,” he said. “This is something that we 

need to be clear about.” One consensus definition in the medical 

community is that frailty is a medical syndrome characterized by 

multiple causes and contributors and represents the age-related 

exhaustion of homeostatic reserves in the face of stress. This 

practical definition of frailty relies on measurable physical deficits 

such as weight and muscle loss, weakness, poor endurance, low 

activity levels, and reduction in calorie intake.1

However, Cesari mentioned another school of thought that 

moves from the phenotype of physical frailty to frailty as a condition 

mirroring the biology of aging, or a “multidimensional approach to 

the biology of the individual and the aging process.” In this model, 

a clinician might see frailty as a ratio expressed by the number of 

deficits presented by a patient divided by the number of deficits 

considered. This approach might have implications on a public 

health level, he said, and could lead to a new model of care.1

Cesari urged his audience to consider why they want to measure 

frailty. The reasons, he said, offer flexibility in determining 

which instruments and measurements clinicians can use to 

arrive at an outcome.1

Lies Lahousse, PhD, assistant professor at Ghent University in 

Belgium, spoke about frailty in chronic lung disorders. “Frailty 

makes the difference between chronological and biological 

aging measurable in order to provide information on who has 

an accelerated decline in well-being and resilience before it 

becomes scarily visible,” she said.2

As Lahousse explained, 2 patients with chronic lung disease 

can have discrepancies in their clinical presentations and 
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prognoses. This can be partly explained by reserve lung capacity 

and the effect that patients’ ability to maintain or rebuild that 

capacity has on ongoing interactions between their individual 

characteristics and the environment. “To better understand 

resilience in lung diseases such as COPD [chronic obstructive 

pulmonary disease], I started to investigate frailty in patients 

with COPD,” she said.2

In Lahousse’s research, patients were classified as frail if they 

met 3 of 5 criteria: reduced grip strength, slow walking speed, 

weight loss, diminished physical activity, and exhaustion. Of the 

individuals with COPD whom Lahousse studied, 10.2% were frail 

compared with 3.4% in a control group. In addition, after subjects 

were administered spirometry tests, those patients classified 

as frail were almost 3 times more likely than those who were 

not frail to have spirometry results that were not interpretable.2

While measuring subjects’ airflow, Lahousse found that 

the prevalence of frailty was highly associated with the degree 

of airflow limitation. She also discovered that although the 

prevalence of prefrailty—having just 1 or 2 of the markers of 

frailty—was inversely associated with the severity of airflow 

limitation over the disease course, the prevalence of subjects 

without any markers of frailty did not change substantially as 

subjects dealt with COPD over time. “This raises the hypothesis 

that the resilience of COPD subjects is already triggered very 

early in the course of the disease,” she said.2 

Because factors such as aging, smoking, levels of inflammation, 

and endocrine dysfunction contribute to both COPD and frailty, 

Lahousse was curious to find out how they might affect the 

tendency toward frailty in patients with COPD. She discovered 

that elderly patients with COPD and persistent inflammation 

are particularly prone to developing frailty. “It was remarkable 

to observe that COPD still more than doubled the risk of frailty 

when controlling for all the potential confounders [such as age, 

sex, and number of pack-years],” she said. “This highlights that 

we need to better understand which mechanisms drive frailty 

onset in patients with COPD.”2

Also contributing to the symposium was Matthew Maddocks, 

PhD, an academic physiotherapist at King’s College London in 

the United Kingdom whose practice focuses on developing 

rehabilitative therapies to reverse frailty. According to Maddocks, 

exercise, particularly resistance training, is one of the easiest 

and most effective therapies for frailty. “Other notable inter-

ventions include the comprehensive geriatric assessment...

though the effectiveness of these is particularly potent in the 

posthospitalization stage, where a comprehensive geriatric 

assessment is particularly good at keeping people home and 

independent…longer,” he stated.3

Of other studies that reported an outcome in frailty states, 

7 of 10 showed improvement in frailty after interventions. “That 

is to say, the state of frailty changed,” Maddocks said.3

In Maddocks’ own study of 816 outpatients with stable 

COPD who participated in pulmonary rehabilitation therapy, 

subjects showed improvement in exhaustion levels, physical 

activity levels, gait speed, and grip strength afterward. The only 

variable that did not improve after rehabilitation was weight 

loss. Maddocks noted that frail participants showed greater 

improvements across a number of metrics than did nonfrail 

participants; of those who completed the program, 62% were 

no longer considered frail.3

However, looking more deeply into the data, Maddocks’ team 

determined that frailty was also associated with noncompletion 

of the rehabilitation program. Just 55% of frail patients were 

completers compared with 75% of nonfrail subjects and 85% 

of robust ones.3

Maddocks’ team identified 5 key principles that contribute 

to a successful pulmonary rehabilitation program: trusting 

relationships, mutual understanding of priorities, individual-

ization, ability to deal with patients’ losses in many areas, and 

flexibility in how the program is administered. “These principles 

probably [have] universal relevance, but here they’re crucially 

important in the context of frailty and rehabilitation given the 

effectiveness and the potential for this intervention to really 

serve this population well,” he said.3  ●
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“ It was remarkable to observe that COPD 
[chronic obstructive pulmonary disease] still 
more than doubled the risk of frailty when 
controlling for all the potential confounders 
[such as age, sex, and number of pack-
years]. This highlights that we need to better 
understand which mechanisms drive frailty 
onset in patients with COPD.” —  Lies Lahousse, PhD 

Ghent University, Belgium
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WHEN COUGH
PERSISTS, IT CAN 
BECOME A CHRONIC

Coughing is a fundamental, protective 
refl ex in response to airway irritation.
However, when cough persists for 
months or even years, it could become 
chronic and may limit a patient’s 
health-related quality of life (HRQoL).1,2

References: 1. Gibson PG. Management of cough. J Allergy Clin Immunol Pract. 2019;7(6):1724-1729. 2. Smith JA, Woodcock 
A. Chronic cough. N Eng J Med. 2016;375(16):1544-1551. 3. Irwin RS, French CL, Chang AB, Altman KW: CHEST Expert Cough 
Panel: Classifi cation of cough as a symptom in adults and management algorithms: CHEST guideline and expert panel report. 
Chest. 2018;153(1):196-209.
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FOR ADULT PATIENTS COMPLAINING OF COUGH, 
IT IS RECOMMENDED THAT THE COUGH BE MANAGED 

USING EVIDENCE-BASED GUIDELINES.3


