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Results
Baseline Characteristics 

	• Cough data were analyzed from 38 patients 
	• Most patients were male (84.2%); mean age was 74 years
	• The mean baseline EXACT 2 and CS-NRS scores were 2.4 and 6.3, respectively (Table 1)

Table 1. Baseline Characteristics

All Treated Patients  
N=38

Mean age, years 74

Male, n (%) 32 (84.2)

EXACT 2 cough  
frequency score

Mean
Median
Minimum-maximum

2.4
2.0

2.0-4.0

CS-NRS cough  
severity score

Mean
Median
Minimum-maximum

6.3
6.5

4.0-10.0

24-hour cough  
frequency 

Mean
Median
Minimum-maximum

21.2
16.0

3.1-66.4

EXACT 2 Cough Frequency Score
	• At each time point, the EXACT 2 cough frequency scores were significantly lower for those receiving NAL ER  

than for those receiving placebo (P≤.01; Figure 1) and this effect was seen as early as day 8
	• The mean change from baseline at end of treatment was −0.9 and −0.1 for the NAL ER and placebo groups,  

respectively (P≤.0001)

Figure 1. EXACT 2 Cough Frequency Score Over Time

2.4

2.2

2.0

1.8

1.6

M
ea

n 
EX

A
CT

 2
 S

co
re

1.4

1.2
Baseline Day 8

54 mg
Day 9
54 mg

Day 15
108 mg

Day 16
108 mg

Day 21
162 mg

Day 22
162 mg

***

**

***

**** ****

***

NAL ER

Placebo

**P≤.01, ***P≤.001, ****P≤.0001.

Background
	• Patients with idiopathic pulmonary fibrosis (IPF) have a high burden of 

disease and significant impact on quality of life,1,2 with approximately 85% 
experiencing chronic cough3

	• Chronic cough in IPF can contribute to disease worsening and could be an 
early clinical marker of disease progression4

	• No therapies have been approved for chronic cough in patients with IPF5 

	• Nalbuphine extended-release tablet (NAL ER) is a neuromodulator with a 
novel dual-acting mechanism of action as a ĸ-opioid receptor agonist and a 
μ-opioid receptor antagonist working across the neuroinflammatory axis to 
rebalance hypersensitivity conditions, such as chronic cough

	• NAL ER synergistically works centrally in the brain and peripherally in the lungs 
to provide an antitussive effect independent of the peripheral cough stimuli 

	• In a randomized, double-blind, placebo-controlled, phase 2a crossover trial 
(CANAL; NCT04030026), patients with IPF who were treated with oral NAL ER  
had a 76.1% reduction in 24-hour cough frequency and a 50.8% placebo-
adjusted change (P<.0001)6 

	• Improvement was also seen on patient-reported outcomes (PROs) including 
the Exacerbation of Chronic Pulmonary Disease Tool (EXACT) item 2 (EXACT 2) 
and the Cough Severity Numerical Rating Scale (CS-NRS)6

Objective
	• To investigate the correlation between the change in 24-hour cough count (CC)  

and change in PROs

Methods
	• Patients who were aged ≥18 years, had an IPF diagnosis, had self-reported 

chronic cough that lasted ≥8 weeks, and had a CS-NRS score of ≥4 were 
enrolled in the CANAL trial6 

	• Patients were randomly assigned 1:1 to receive either NAL ER during 
treatment period 1 followed by placebo in treatment period 2 or placebo 
during treatment period 1 followed by NAL ER in treatment period 2 with  
a washout in between treatment periods

	• 24-hour CC was determined by use of a digital cough monitor (VitaloJAK; 
Vitalograph Ltd, Buckingham, United Kingdom) on day −1 (baseline) and  
day 21 (end of treatment) of the CANAL trial 

	• Mean change from baseline in patient-reported cough frequency was calculated  
using EXACT 2 on days 9, 16, and 22 

	– EXACT is a 14-item electronic diary, of which 11 items are used to measure 
patient-reported severity of respiratory systems7

	– EXACT 2 is used to measure cough frequency on a scale of 0-4 (0=not at all;  
4=almost constantly)7

	• CS-NRS is a self-assessment of cough severity reported on a 10-point Likert 
scale (1=no cough; 10=worst possible cough),8 and the mean change in  
CS-NRS score from baseline was calculated at days 8, 15, and 21

	• Using repeated-measures within-patient analysis, the correlation between change  
in 24-hour CC and change in EXACT 2 and CS-NRS scores were estimated

Conclusions
	• Reduction in scores for objective measures of cough is associated with 

patient-reported improvements in cough, measured by EXACT 2 and CS-NRS
	• The correlations between objective CCs and PROs suggest that, in patients 

with IPF, perception of cough frequency and burden is accurate
	• These results provide a comprehensive assessment of cough frequency 

reduction and support the treatment effectiveness of NAL ER in treating 
cough in patients with IPF
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CS-NRS Cough Severity Score
	• Similarly, the CS-NRS cough severity scores were significantly lower in the NAL ER group than in the 

placebo group throughout the study (P≤.01)6

	• The mean change from baseline at end of treatment was −2.5 and −0.3 for the NAL ER and placebo groups,  
respectively (P=.0001; Figure 2)

Figure 2. CS-NRS Cough Severity Change From Baseline
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Correlation Between EXACT 2 and CS-NRS and 24-Hour CC at Day 21
	• The correlation between change from baseline in 24-hour CC and EXACT 2 was 0.3119 (P≤.0001) (Figure 3)
	• The correlation between 24-hour CC and CS-NRS was 0.4531 (P=.0066) (Figure 3)
	• The probability of a true positive correlation for EXACT 2 and CS-NRS compared with 24-hour CC was 

estimated to be 99.62%

Figure 3. The Correlation Between Change From Baseline in EXACT 2 and CS-NRS Compared With 
24-Hour CC at End of Treatment
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