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Background
 Chronic kidney disease-associated pruritus (CKD-aP) is a distressing condition
● Moderate to severe in 20─40% of patients undergoing hemodialysis1
● Associated with poor sleep quality, depression, reduced quality of life, increased risk of infection, and a
potential increased risk of mortality1

 There is no recognized standard of care, and no approved treatment in the US or Europe2,3
 Difelikefalin is a novel peripherally restricted agonist at kappa opioid receptor4,5
● Small synthetic peptide with limited CNS penetration
● Does not bind to mu- or delta-opioid receptors or any other known receptors
● Antipruritic effect via activation of kappa opioid receptors located on peripheral sensory neurons and
immune cells4,5

 Here we report the results of the first Phase 3 study of difelikefalin in patients undergoing
hemodialysis with moderate-to-severe CKD-aP
1. Pisoni RL et al. Nephrol Dial Transplant 2006;21:3495-3505; 2. Combs SA et al. Semin Nephrol 2015;35:383-391; 3. Mettang T et al. Kidney Int 2015;87:685-691;
4. Webster et al. J Pain 2015;16(suppl):S81; 5. Albert-Vartanian A et al. J Clin Pharm Ther 2016; 41:371-382.

KALM-1: Phase 3 Pivotal Study
 Multicenter (56 US sites) double blind, placebo-controlled study
WEEK 12

Screening
≥18 years
HD ≥3x per
week for ≥3
months

7-day run-in
weekly mean
score >4 on the
24-hour WINRS

Randomization 1:1

BASELINE

Difelikefalin 0.5 mcg/kg IV (n=189)

Placebo (n=188)
IV Injection
3 times per week, post-hemodialysis*

Primary Endpoint
 Proportion of patients achieving ≥3-point improvement from baseline at Week 12 in weekly mean score of daily WI-NRS

Secondary Endpoints:
 Mean change from baseline at Week 12 in itch-related quality of life as measured by 5-D Itch and Skindex-10
questionnaires
 Proportion of patients achieving ≥4-point improvement from baseline at Week 12 in weekly mean score of daily WI-NRS

WI-NRS, worst itching intensity numeric rating scale. WI-NRS is a validated 11-point scale ranging from 0 to 10, with higher scores indicating worse intensity.

WI-NRS : Worst Itching Intensity Numeric Rating Scale
WI-NRS is a validated 11-point scale ranging from 0-101,2

Mild

Moderate

Severe3

Psychometric analyses indicated that a reduction ≥ 3 NRS points was associated with a clinically
meaningful change in itch severity for patients with moderate-to-severe CKD-aP.
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1.Mathur VS et al. Clin J Am Soc Nephrol 2010;5:1410–9; 2.Phan NQ et al. Acta Derm Venereol 2012;92:502–7.; 3. Reich et al. Acta Derm Venereal 2012

Skindex-10 Scale
Skindex-10 scale ranges from 0 to
60, with higher scores indicating
worse itch-related quality of life.
The Skindex-10 scale was developed
specifically for uremic pruritus.1

1. Mathur VS et al. Clin J Am Soc Nephrol 2010;5:1410–9;
6

5-D Itch

The 5-D itch scale assesses five dimensions of itch
(degree, duration, direction, disability, and
distribution) during a two-week recall period.
5-D itch scale ranges from 5 to 25, with higher
scores indicating worse itch-related quality of life.
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Elman S et al. Br J Dermatol 2010;162:587–93.

Baseline Characteristics and Demographics
Age — yr, mean (SD)
Male sex — no. (%)
Race — no. (%)
White
Black or African American
Other*

Placebo
(n=188)
56.8 (13.9)
118 (62.8)

Difelikefalin
(n=189)
58.2 (11.2)
112 (59.3)

93 (49.5)
75 (39.9)
18 (9.6)

91 (48.1)
82 (43.4)
15 (7.9)

2 (1.1)

1 (0.5)

85.0 (21.1)

85.9 (20.3)

4.7 (4.2)
3.5 (3.4)

4.4 (4.0)
3.2 (3.2)

Unknown
Prescription dry body weight — kg, mean (SD)
Time since initiation of hemodialysis — yr, mean (SD)
Duration of pruritus — yr, mean (SD)

ESRD, end-stage renal disease.
*Includes American Indian or Alaska Native, Asian, and Native Hawaiian or other Pacific Islander.

Baseline Characteristics and Demographics (continued)
Blood Chemistry
Bilirubin, µmol/L
Calcium, mmol/L
Phosphate, mmol/L
Baseline use of anti-itch medications — no. (%)

Placebo
(n=188)

Difelikefalin
(n=189)

8.56 (4.77)
2.12 (0.19)
1.80 (0.64)
78 (41.5)

10.0 (15.32)
2.11 (0.16)
1.77 (0.58)
72 (38.1)

71 (37.8)
21 (11.2)
7.2 (1.6)
17.9 (3.5)
38.3 (15.4)

61 (32.3)
20 (10.6)
7.1 (1.4)
16.9 (3.5)
36.2 (14.4)

Most commonly used (>10%) anti-itch medications
at baseline — no. (%)
Diphenhydramine
Hydroxyzine
WI-NRS score, mean (SD)
5-D itch scale total score *
Skindex-10 scale total score†

*5-D itch scale ranges from 5 to 25, with higher scores indicating worse itch-related quality of life; †Skindex-10 scale ranges from 0 to 60, with higher scores
indicating worse itch-related quality of life.

Primary Endpoint: Proportion of Patients Achieving
≥3-point Improvement in WI-NRS Score at Week 12
100
P<0.001*

Patients (%)

80
60
40

51%
28%

20
0

Placebo

Difelikefalin

*Estimated proportions, odds ratio, and P-value are based on a logistic regression model with terms for treatment group, baseline WI-NRS score, and strata
Pre-specified primary analysis included scores collected while patients were on-treatment. Missing data was imputed using multiple imputation (MI) under missing at random
(MAR) assumption. Odds ratio, 2.72; 95% CI, 1.72-4.30
An additional analysis included scores collected while patients were on- or off-treatment. Estimated proportion: 27.9% (PBO), 49.1% (DFK). Odds ratio, 2.49; 95% CI, 1.57-3.94.
Relative risk, 1.65; 95% CI, 1.26-2.14, p<0.001.

≥4-point Improvement in WI-NRS Score at Week 12
100

Patients (%)

80

P<0.001*

60

39%
40
20

18%

0

Placebo

Difelikefalin

*Estimated proportions, odds ratio, and P-value are based on a logistic regression model with terms for treatment group, baseline WI-NRS score, and strata
Pre-specified primary analysis included scores collected while patients were on-treatment. Missing data was imputed using multiple imputation (MI) under missing at random (MAR)
assumption. Odds ratio, 2.89; 95% CI, 1.75-4.76
An additional analysis included scores collected while patients were on- or off-treatment. Estimated proportion: 17.9% (PBO), 37.1% (DFK). Odds ratio, 2.70; 95% CI, 1.64-4.45.
Relative risk, 1.92; 95% CI, 1.37-2.68, p<0.001.

Change in WI-NRS Score from Baseline Over 12 Weeks
Mean (SE) Change from Baseline

0

-1

**

-2

Placebo

***

***

-3

***

*** *** ***

***

Difelikefalin

*** *** ***

-4
0

1

2

3

4

5

6

7

8

9

10

11

12

Week
*P<0.05, **P=0.001, ***P<0.001 vs placebo.
Data represents least squares mean ± SE, analyzed using a mixed-effects model with repeated measures. Missing data is imputed using multiple imputation under a missing at
random assumption.

≥3-point Improvement in WI-NRS by Baseline Use of
Anti-itch Medication
100

Patients (%)

80

Baseline Use of
Anti-itch Medication

No Baseline Use of
Anti-itch Medication

P=0.005

P=0.001

53%

60
40

29%

49%
27%

20
0
Placebo Difelikefalin
(n=78)
(n=72)

Placebo Difelikefalin
(n=117)
(n=111)

Improvement in Itch-related Quality of Life from Baseline
at Week 12
Skindex-10 Score

35% improvement over placebo

43% improvement over placebo
Difelikefalin
Placebo

Placebo

Difelikefalin

Mean Change in
5-D Itch Scale Score

1
2
3
4
5

4
8
12
16
20

6
7

0
Mean Change in
Skindex-10 Scale Score

0

5-D Itch Scale

P<0.001

24

P<0.001

Data represents least square mean estimates ± SE. P-values calculated using an analysis of covariance model with terms for treatment group, baseline score, and strata. Missing
values imputed using multiple imputation (MI) under MAR assumption.

Safety Profile and Adverse Events through Week 12
Placebo
n=188

Difelikefalin
n=189

117 (62.2)

130 (68.8)

9 (4.8)

15 (7.9)

41 (21.8)

49 (25.9)

2 (1.1)

2 (1.1)

Diarrhea

7 (3.7)

18 (9.5)

Dizziness

2 (1.1)

13 (6.9)

Vomiting

6 (3.2)

10 (5.3)

Nasopharyngitis

10 (5.3)

6 (3.2)

Any adverse event
Adverse event leading to treatment discontinuation
Serious adverse event
Death
Most frequent adverse events in >5% of patients in any group

 Adverse events were generally mild-moderate in severity and resolved without clinical consequence
 Most common events leading to treatment discontinuation were dizziness (1.6%) in the difelikefalin group and
septic shock (1.6%) in the placebo group
 Deaths were due to septic shock (placebo) and sepsis (difelikefalin)

Conclusions
 Difelikefalin provided significant improvements in CKD-aP compared to placebo across several
outcome measures, with:
● Clinically meaningful reduction in itch intensity
● Reductions in itch intensity associated with improvements in itch-related quality of life
● Comparable effect in patients with or without prior use of itch medication

 Treatment effect evident by Week 1 and persisted throughout 12 weeks
 Difelikefalin was well tolerated with diarrhea, dizziness, and vomiting reported as the most
common adverse events
 Difelikefalin may help address a significant unmet need in patients with moderate-to-severe
pruritus undergoing hemodialysis
● Data from a 52-week extension and a global Phase III study, both ongoing, will help further characterize its
role in the treatment of CKD-aP
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